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000000000000 0000#=0#n#00 0000000000000 O copy-object 000000
0000000000000 bDboObemtO 00000000 DOO0OO0ODOOODOOODOOODODO pointer,
bit, character, byte, integer, float, foreign-stringd U0 1000000000 0OOOOOO0O
000000emtO0O0D00D0O0O0DOODOOO0OODOOOODOODOODOODOODOOODOOOOOODOOOOOd
000000000 md0000000000D000000DO00000310000000O01eMBOODOOO
0000000 5000000000000 shortword (16000)0000000 (cid)D00000O0OOO
000000000000 00DbO0oDOo00bOO0oDo00bO0OOO0o0bO0ooo0oDODOo0oobOOooOoOobOooDOoooa
OIb0O0O0O0O00O Lisp00 tagdOOO0OO00OO0OOD0OODcdOOO 8OO00D0ODOODOOOOODO8OODO
O0doooOooooooobooooooooo26e00000oooooooooooooooooooon
000000000000 EwsLispO00O00O0OO0O0OOOOGR360000000000000O0000O0

23 00000

ooboobooooobooboobooobooobooooooooooobooooooobooobooonoag
O00000OEwsLispO00O000OD0O00D00O0O0O0D0O0R0000D0O0000O0DO0O00OO0ODO0O0OOODO0OO
OO000D000000DOclass-hierarchy 000D 0000000000000 0O0O0OOO0OOODODODOOO
O object OO EusLispO0 00000000000 ODOOOO0DOOOOOOOO0ODOOOODOOOODOOOO
oboooOoboooobooboooooboooooonoo

O0000OdefclassO0O00O defstruct 0000000000

(defclass class-name &key :super class
:slots O
:metaclass metaclass

:element-type t
:size -1
)
(defstruct struct-name slots...)
(defstruct (struct-name [struct-options ...])
(slot-namel [slot-option...])
(slot-name2 [slot-option...])
L)



2.0000

object
cons
propertied-object
symbol
package
stream

file-stream

foreign-pod

broadcast-stream
io-stream ---- socket-stream

metaclass
vectorclass

cstructclass

read-table

array

thread
barrier-synch
synch-memory-port
coordinates

cascaded-coords

body

sphere

viewing
proj

ection
viewing2d
parallel-viewing
perspective-viewing

coordinates-axes

viewport

line --- edge --- winged-edge

plane
polygon
face
hole
semi-space
viewer
viewsurface -----
compiled-code
foreign-code
closure
load-module
label-reference
vector
float-vector
integer-vector
string
socket-address
cstruct
bit-vector
foreign-string
socket-port
pathname
hash-table
surrounding-box
stereo-viewing

tektro-viewsurface

04 0000000000
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O0000O0defmethod 00000000 Odefmethod 00000000000 0O0OCOO0ODODOOOO
goooog

(defmethod class-name

(:method-namel (parameter...) . bodyl)

(:method-name2 (parameter...) . body2)
.

000000000 field000000O00D0O=*eusdirx/c/eus.h000000000000C0O0O0O

O00O0OOCescribe) DO ODO0OOOO0O0ODODDOOOODOOODOODODODOODOOOOODODOODODODOD
Oo00o0oooooobobo0oOooooboOobo0o00ooooDOobO0o0oOoDoObO0OO0OoO0n0O0n0D objectd
obooobOobo0oooobobooobo0oboboooobo NILOooo

(defclass object :super NIL :slots ()
(defclass cons :super object :slots (car cdr))
(defclass propertied-object :super object

:slots (plist)) ;property list

(defclass symbol :super propertied-object

:slots (value ;specially bound value
vtype ;const (0) ,var(1) ,special(2)
function ;global func def
pname ;print name string
homepkg) ) ;home package

(defclass foreign-pod :super symbol

:slots (podcode ;entry code
paramtypes ;type of arguments
resulttype))

(defclass package :super propertied-object

:slots (names ;list of package name and nicknames
uses ;spread use-package list
symvector ;hashed obvector
symcount ;number of interned symbols
intsymvector ;hashed obvector of intermal symbols
intsymcount ;number of interned internal symbols
shadows ;shadowed symbols
used-by)) ;packages using this package

(defclass stream :super propertied-object

:slots (direction ; rinput or :output, nil if closed
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buffer ;buffer string
count ;current character index
tail)) ;last character index

(defclass file-stream :super stream
:slots (fd ;file descriptor (integer)

fname)) ;file name str; qid for msgq

(defclass broadcast-stream :super stream

:slots (destinations)) ;streams to which output is e livered

(defclass io-stream :super propertied-object

:slots (instream outstream))

(defclass socket-stream :super io-stream

:slots (address)) ; socket address

(defclass read-table :super propertied-object
:slots (syntax ; byte vector representing character types
; O:illegal, 1l:white, 2:comment, 3:macro
; 4:constituent, 5:single_escape
; 6:multi_escape, 7:termmacro, 8:nonterm_macro
macro ;character macro expansion function

dispatch-macro))

(defclass array :super propertied-object

:slots (entity ;simple vector storing array entity
rank ;number of dimensions: 0-7
fillpointer ;pointer to push next element
offset ;offset for displaced array

dim0,diml,dim2,dim3,dim4,dim5,dim6)) ;dimensions

(defclass metaclass :super propertied-object

:slots (name ;class name symbol
super ;super class
cix ;class id
vars ;var name vector including inherited vars
types ;type vector of object variables
forwards ;components to which messages are forwarded

methods)) ;method list

(defclass vectorclass :super metaclass
:slots (element-type ;vector element type 0-7

size)) ;vector size; 0 if unspecified
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(defclass cstructclass :super vectorclass

:slots (slotlist)) ;cstruct slot descriptors

(defclass vector :super object :slots (size))
(defclass float-vector :super vector :element-type :float)
(defclass string :super vector :element-type :char)

(defclass hash-table :super propertied-object

:slots (lisp::key ;hashed key vector
value ; value vector
size ; the size of the hash table
count ; number of elements entered in the table

lisp::hash-function
lisp::test-function
lisp::rehash-size

lisp::empty lisp::deleted ))

(defclass pathname :super propertied-object

:slots (lisp::host device ; not used
directory ; list of directories
name ; file name before the last "."
type ; type field after the last "."
lisp::version)) ; not used
(defclass label-reference ;for reading #n=, #n# objects

:super object

:slots (label value unsolved next))

(defclass compiled-code :super object

:slots (codevector

quotevector
type ;0=func, 1=macro, 2=special
entry)) ;entry offset

(defclass closure :super compiled-code

:slots (envl env2));environment

(defclass foreign-code :super compiled-code
:slots (paramtypes ;list of parameter types

resulttype)) ;function result type

(defclass load-module :super compiled-code
:slots (symbol-table ;hashtable of symbols defined
object-file ;name of the object file loaded, needed for unloadin
handle)) ;file handle returned by ’’dlopen’’
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24 000

FEuslispOOdeftype 00000000000 O0ODOOOOOOODOODOODOOODOOOODOODOOOOOO
000000000000 0D0DO0OOcoerce, map, concatenate, make-array D 00000000000
(concatenate cons "ab" "cd") = (97 98 99 100) OO0 OO0OODOODOOOOODOOOODOODOOODOO
00 Common LispO0 cons 00000 (quote 1list) 0O OOOO

Euslisp0 00 0000000000000 000DO0000000O00D000000D0000ODOO0OO:integer,
integer, :int, fixnum, 0000 :{fixnum OO0 0000000000000 0O0:flcat0000 floatO0 OO0
0000000000000 0Omake-array O element-type 000000000000 0ODO0OODO :character,
character, :byte 0 byte 0 0 O O 0 O defcstruct, sys:peek [ sys:poke 0 00 000000000000
000000000000 :character, character, :byte D000 byte 00O O Oshort word DO O OO O
00000:short 0000 short 000D O0ODOOOODOODOOODOD0OO pnamed 0000000
lispO0 00000 symbol JODOOOOODOO
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3 oo

3.1 000 (atom)

consUOO0OO00O000O0O00OO0DOODOO0OOODOOOO0ODOO0000b0000 astomOOO00O0ODOOO
OO0000000000000NILO atomO000000D0 atomOOsymbolOOO0O00O0D0O0OODOOOO
OO00000000000000 Common LispO000000000atomO0000000D000COCOOOO
ooo

3.2 0O0O0OO

0000 symbolOO0OO00O0DOO0OOOsymbol 0000000000000 DOOOOOODODDODO
oboooboogo2000000000000000DO000O000O00O00O0O0O0O0O0OOO0DbOOOO0O0OO
00000000000000000000000 lambdaO0O0O00 letO let*000000000 special
gbooooboooboooobooboobooboobooboooooboooboooooooobooooboooon
ooboooooooboooobobooobooooboooobooobobo 10ob0bb0oboboOoobboooooooDn
gboooooboo 2000000000001 00000DO0000DO0OOO0OD 1DO0DOOODOODOOOO
gooooooobooobooooboobooobooooboobooooobobOoDoooobobOoDOoob
OO0000000000D0000000D00000 special 00000000 O0ODOOOOODODODOOO
OO00D0O0O000O0O00000000000Common Lisp0000000O0O0O0DOOOO0ODOOCOOOOOO
gboooboobooooobobooooon

go00ooOooO00o0opoooOOo0O00O0oDOOO000DOOOCO0O00O0DOO000D0DOO specialO 0O
OO000D000000000symbol-valueDOO0OO0O0D0O00O0D0O0O0D specill 00000000
OO000D000000D0set00D0000000D0OOO00DOOCDDODOOOOspecillD000DOODOOO
OO00O0OlambdaO let 000000000 OCOOODOOOODOOOOODO

(let ((x 1))
(declare (special x))
(Tetx ((x (+ x x)) (y x))
(letx ((y (+ 3y y)) (z (+ x x)))
(declare (special x))
(format t "x="S y="s z="s"%" xy z) ) ) )
-=> x=1 y=4 z=2

symbol 0 Odefconstant 0 0 000000000000 OO0O0O0ODOOOOOOOOOOOOOODOOOO
OO000000oooooooooooooooooooooo symbol0O00OOOOOOOOOOOOOOO
0000000000000 000NILO TOOODDOOODOOOOO0ODOkeyword DO 00O 0O symbol
Oo0000o0ooooooooooDDODODODOO0O000000Odefvar 0 defparameter 000000000
OO00D000O symbolOOOOOOdefvarO0symbol D O0O0DOO0O0O0O0O0OO0OODOOOODOOOOOOO
OO000000000O0O000D0OO0000OO000D0OOO0Odefparameter 000000000 DOOOO

symbol OO OO Osymbol OO ODODOOOOODOODODOODOOOOODO special00O0DOOODOOODO
OO00000000 special 0000000000 D0OOOO0ODODOOOunbound variable 000000000

3.3 Ouoggn

gobgbooboobooooboooboboobobobooboobobobobobboobobOoDbobo
OO00000000000000D02000000000access0 updateJOODO00O0OOO00OO000OO
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0000000000000 000 2000000000000000000 EusLisp 00O O Common Lisp
gbooobooobooobooooboobobooobooboOooboooboooOobooobooobOoooboooon
gboooooobooooboobOooboooboooboooobooobOobooOoOoboooboOobooooon
Oo0Ooooooooocoo0oooooboooooDDOOOO0O00o00setftdgoooooOoooOoOg
000000000000 caxr 00000000000 ODOODODOOO (setf (car ’(a b)) ’c) OO0 setf
O000000O0(car x) 0 x0cxr 00000000 OO0O0ODOOOODOOODODOOOODO

gobobOoooobooboooobooooboooooobooobobooobooOoobooooboooDbo
OO0000O0O0OO0DDDODDO accessO update 000000000000 O0ODDDOOOOOOOOOOOOO
oooooboOo0ooobooo0ooooboob0oobo0bbo0obbOo0bbO0dDconsO card (cons-car
’(abc)) 000000000000

(defclass person :super object :slots (name age))
(defclass programmer :super person :slots (language machine))
(setq x (instantiate programmer))
(setf (programmer-name x) "MATSUI"
(person-age x) 30)
(incf (programmer-age x))
(programmer-age x) --> 31
(setf (programmer-language x) ’EUSLISP

(programmer-machine x) °’SUN4)
go0o0oO0oOoOoOoOOoOOoOOOOOOOOOOOOOO

(setq a (make-array ’(3 3) :element-type :float))
(setf (aref a 0 0) 1.0 (aref a 1 1) 1.0 (aref a 2 2) 1.0)
a --> #2f((1.0 0.0 0.0) (0.0 1.0 0.0) (0.0 0.0 1.0))

(setq b (instantiate bit-vector 10)) --> #%x0000000000
(setf (bit b 5) 1)
b --> #%x0000010000

0000000000000 setf 000000000000 defsetf 00000000000

(defsetf symbol-value set)
(defsetf get (sym prop) (val) ‘(putprop ,sym ,val ,prop))

3.4 0000

0000000000000 0D0OODOODOmacrolet, compiler-let,d progv 0000000 OOO0O
O000o000Doo00o0000oo00o0oo00ooo0ooooooooooDooooooooooooog
O000o0ooo00o0oooo0o0oDooo000o0Dooo00o0o0oDoOo00ooooDooo0ooooDoOoOg
oo0oooo0o0oooooUoooo0oU0oooOo0ooDoo0oDoO0oUooDoO0oOooDooOoOoDoOo

3.5 000U

gobooboboooooboooboooooooboooooooobooboobooboooobboobooobDog
gbooobooboooooboobooobooobooobooboOoooobooobOooooooOoboooboooon
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O 2: EusLispO0O00O0O0O

and flet quote

block function return-from
catch go setq

cond if tagbody
declare labels the

defmacro  let throw
defmethod let* unwind-protect
defun progn while
eval-when or

gboooboooboooboooooboooboooobooooboobooooboooboOoboooobooon
OO00000000O0Omacroexpand 0000000000000 DOOOOODOOOOOO

goboboooboooboooooooooobooooooboboobooboooboobooboooDog
boooboooboooboooboooooboooobooboobooobooobooooooobooobooon
OO0000000000D0OD00000 evalO000 apply00000000DODOOOOOOODOOOOO
obooooOooooooboooo

3.6 OO

000000000000 0000 lambdaOOO0O0O0O lambdaO0OOOOO0OD0OOO0OODOQD lambda
000 defun 0000 symbol 00000000000 DOCOCOO0OOOO0DOOOOODOOO]lambdad
gooooobooooogon

(lambda ({var}x*
[&optional {var | (var [initform])}*]
[&rest form]
[&key {var | (var [initform]) | ((keyword var) [initform])}x*
[&allow-other-keys]]
[kaux {var | (var [initform])}*])
{declaration}*

{form}*)

000 EXPR,LEXPR,FEXPROOOOOOOOOOOOOOOOOOOODODOOOOOOOOOOOOO
00000000000 COO000O0lambdalist 00000000 OOOlambda-list 0 OlambdaO00O0O0OO
gbooooobooon

&optional, &rest, &key D&aux OO0 00O Olambda-list 000 00000000000 0OOOOO
Osymbol0OODO0OD0ODOO0OOODODODOOOO&optional 0 &key 000000 supplied-pd 0000
goooooooog

lambda 00 000000000000 0CO0O0O0O0O0O0Cfunction000000000O0O0O0COOOO
000000000D0000000000000D000000O0unction000000000000ODOO
ICLtL-200000000 lambda 0000000000000000000000000000000
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goooooooooobooboobooooobooooboobooooooobObooDoobooboooobO
0000000000000 00000000DO0O000000011etd sum0 lambdaOOOO0OODDOOO
gbooooOooooooboooooboobooooooboon

(et ((x ’(1 2 3)) (sum 0))
(mapc ’(lambda (x) (setq sum (+ sum x))) x))

gooobooboobobooboobooboobobobooboo

(let ((x ’(1 2 3)) (sum 0))
(mapc #’(lambda (x) (setq sum (+ sum x))) x ))

# O00function0 000000000 00O#’ (lambda (x) x) 0 (function (lambda (x) x)) 0000
OO000000Ofwmarg00O000ODOOOOODOOO

(defun mapvector (f v)
(do ((1 0 (1+ 1)))
((>= 1 (length v)))
(funcall f (aref v 1))))
(defun vector-sum (v)
(let ((1 0))
(mapvector #’(lambda (x) (setq i (+ i x))) v)
i))
(vector-sum #(1 2 3 4)) --> 10

EusLispO closure 000000000000 DOOOOOOO0OODOOclosure000000O0O0O0OO0O
000000000000 0O00O000 closured’generators’ 000000000 OOOOOOOOOOOO
o0o0oooooooooooooooo

(proclaim ’(special gen))
(let ((index 0))

(setq gen #’(lambda () (setq index (1+ index)))))
(funcall gen)

goboboooboboobobooboboobobbooboobobooboboboboobobonboo
gbooobOobooooboboooobooboooon

(defclass generator object (index))

(defmethod generator

(:next () (setq index (1+ index)))

(:init (&optional (start 0)) (setq index start) self))
(defvar gen (instance generator :init 0))

(send gen :next)



4. 0000 18

4 0000

4.1 000

and,or 000 cond D0 Common LispO0 00 0000000000000 COOEwLispd0O0D0OOOOO
gboogobooobooboobobboobooboon

and {form} * [OO]
formOONILOOODOOOOOOOO0ODOOOODOOOO0OOOO0OO0 non-NILOOOODOOOODO
gogoobobboooonon

or {form}* [O0O]
formOOnon-NILOOOODOOODOOODOODOODOODOODDOOODOODOOOODOODODOO
OO0NILOODOOOODOooOOoOONILODOOoO

if test then [else] [O0]
if00000 thenOD elseJ0 0000000000000 0O0ODOO0O0O0ODOO0OO0ODOOOPprognQO
goooboooboobooboobooo

when test forms [0o0)
f0000OwhenO unless000000000000O0000O00O¢test0000 non-NILOODODO
whenOOOOOOO0OO0ONILOOOOwnlessOOOOO0O0O0O0O0O0O0O0O0O0O0CCCODO elsedO
gboooboobooboboon

unless test forms [0OO]
(when (not test) . forms) JOODOOODO

cond (test {form}*)* [OO]
0000000000 conddD00OD0O0O0O0OOOODOOOODOODOODOODOODODOODOODOONO test
0000000000 non-NILOODODODOOOODODODODOODODODODODODODODOOODODOOOODOO
00000000000 0¢test0 0000000000000 O¢testDO0000O0OO¢test0OO0OO
O0b0000000 testd non-NILOOOOOOOOOOOOOODOOOOOOOOOOODOOOODOO
0000000000000 Ocondd NILODOOO

case key {({label | ({lab}*) {form}*)}* [0OO]
keyO label OO0 DO0OO0O00D0OO0O0O0O0formOD00000000O0D00C0O0O0OOEkeyO labelCDOODO
O00eqO000 memqOOOOOequal 00000

4.2 00000 Let

progl form1 &rest forms [00O)
form1O formsO0O00000000OO0formiO00O000000 proglOOD0OODOOODOO

progn {form}* [00O)
formO00000D000O0O00OO formd00000OD0progn00000000O0O0OCOOCOOOO
ggodooooboobooboooodoooooooboboobbbobodooooobobbbbobog
000000000000 000000000 defunO defmethod 00000000000 OOO0O
gbooobuooboobobobooboooboo
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setf {access-form value} * [0oo)
value0 OO0 000 access-formO0 000000

let ({var | (var [value])}*) {declare} * {form} * [00O)
0000000000000 000 vaeleOOODOODOCO0OOwer00000D0O0O0O0OO0OO0OO (1et
((a 1)) (Qet ((a (1+ a)) (b a)) (Qist a b)) OOO00O (21)0000

let* ({var | (var [value])}*) {declare} * {form}* [00O)
000000000 00D00D00 vaele0OO0O00O0O0O0OO0werDO00O00D0OOOODOOODOO(Let ((a
1)) (let* ((a (1+ a)) (b a)) (list a b)) OO0 (22)0000

4.3 000000

flet ({(fname lambda-list . body)}*) {form}* [00O]
goooooooooog

labels ({(fname lambda-list . body)}*) {form}* (00O
OO00000D0DO0ODO0O0000D0DCODOOCletd labelsOOOOOOflet000ODOODOOOOOOO
0000000000000 00O0000000labels00000000DODOOO

4.4 00000 Exit

block tag {form}* [OO]
return-from 00 0000000000000 000O0O0Oteg000CO00O0ODOOCOOOODOOO
good

return-from tag value [00O)

tag0O0D0OO0O00DOOCOOO0OOOCOOreturn-fromO000000000CO0O0O0OOOCOOOO
gboboobobooboobooboobbooboobboobooboobooboboooboobo
ubobooboboobooboooood

return value Coo]
(return x) 00 (return-from nil x) 0000 OO Oloop, while, do, dolist, dotimes 0 00 00
ONILOOODDODOODOOOOOoOoooooooooooooooooooooooooooooooo

catch tag {form}* 0O]
throw OO ODOOD0OO0OO0OOO0OO0OODO0ODOODODOOOOOOOOteg0OOOOO0O

00000 catchO tagUd O sys:1list-all-catchers D00 0ODOO0OO0O0ODO0O

throw tag value 0O]
catch 00000000000 valueOOOO tagD value0 OO OO0ODO

unwind-protect protected-form {cleanup-form}* [00O)]
protected-form 00 0000000 cleanup-form 00 0000 O unwind-protect 000000000
O0catch OOOOODOOOOODOOO
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return-from 0 throw D00 0000000000000 O0OO00OOO protected-formO0 0000
O000cleanup-formO0 0000000000000 0OO00OOO0OOCOOO protected-formO 00000
O0000000D00000000 cleanup-formO000 reset 1000000000

4.5 000

while test {form}* [0O]
test0 non-NILOODOOOOODOOO formO0OO00000D0O0O0OwhileOO formO00O00O NILO
0000000000000 0000000C0000000return0 00000000000 0O0OOO
000000000000 0O0D0O0O0000000C000O0OD0O00000d tagbodyd goOO OO
gogo:

(setq cnt 0)
(while
(< cnt 10)
(tagbody while-top
(incf cnt)
(when (eq (mod cnt 3) 0)
(go while-top)) ;; jump to next iteraction
(print cnt)
)) ;53 1, 2, 4,5, 7,8, 10
tagbody {tag | statement}* [00O)
tag00go0 0000000000 tagbody 0000 go0 000000000 DOO

go tag 0o
000000000000 tagbody0OODOOD tegy00DO0OO0D0OO0OD0O0OO0ODOODODODOO
00000000 tagbody O tag0 000000000000 00O0O

prog ({var | (var [init])}*) {tag | statement}* [0o0]
progU0000O0O0OOODOOOOOODOOODO

(block nil (let war (tagbody tag | statement)))

do ({(var init [next])}*) (endtest [result]){declare} {form} * [0o0]
vor 0000000000000 00vwer00mit000000000000O0O0DOOOODODO DO endtest
000000000000 do resut 000D (D000 OOOOONILOODO) OO endtestd NILO
O00000000ooo ferm 000000000000 0000O0DORext00000000OODO0OO
00 wer0D0000O0OO0OOOOOOOODOO

do* ({var init [next[}*) (endtest [result]){declare} {form}* [0o0]
do*O O initd next U000 0ver 000 0000000000000 0000O0do0O0O0OOOO

dotimes (var count [result]) {forms}* [0o0]
formsOUO0O0O countO00 00 count 000 0000000000000 0ODO00O00O0wer0000O0O
000 count-10000000O

dolist (var list [result]) {forms}* [0o0]
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Lst00D00000000wer00000000000ODO0O0O formsOCO000O0DOO0OQOODOOOOO
dolist 00000000000 D0OO00O0D00OO0O00Dmapcar000000000D0O0OOOOOO
OO0dolist 00O closwre 0000000000000 DODOODOOOODOOOOOOOOODODOO
oooooo

until condition {forms}* [0OO]
condition0O0O00D00O000DO formsO0OO0O0OO

loop {forms}* [0OO]
forms0O00D000O00DOOCOOODODOO0ODOOOreturn-from, throw 000 goO formsO OO0
goooboobbooooon

4.6 00

Common Lisp O typep O subtypep 0 0000 Osubclassp O derivedp 0000000000

eq objl obj2 [00O]
obj1d obj20 00000000 DOOCOO0ODODOO0O0ODODOCOOO TOOOODOOO: (eq ’a ’a)
O TO(eq 1 1) 0 TOC(eq 1. 1.0) 0 NILO (eq "a" "a") O NILOODOO

eql obj1 obj2 [00O)
FusLispO O OO 000000000000 0OOO0OOeqO eqOODOODOO0O

equal obj1 obj2 [00O)
boooboobobooooobobooobooooobobooooooboboooooboobooooonoo
0000000000000 0O00000DO0O00000DyI0 o200 000D00O0OOO0O0ODODO
O0O0Oequal0000O0O0DO0ODO

superequal 0bj1 0bj2 [OO]
superequal 0 000000000 DO0O0O0DOO0OO0DOOO0DODOOODOOOOOOOOOO

null object [OO]
object0 NILOOOOTOOOO (eq object nil) OOODODOO

not object [00O)
not 00nullO0O00D00OO

atom object [00O)
0000000 consO000000O0D0O0OO0ODOONILOOOO (atom nil) = (atom >()) = T)
O O :vectors, strings, read-table, hash-table 00 000000000 0OD0OOOODOOOOOOODOOO
000000 atomOd TOOOO

every pred Erest args [O0]
000 argsO pred00 00 TOOOOOODO TOOOOeveryOOpredOODOO argsOO0O0OOO0
oooooooooobooooooooooo

some pred &rest args [00O)
args000000 100 pred0000 TOODOOODO TOODODOsomeOdOpredd args00O0O0D0O0O
go0o00obOO0bO0O0obOOobOoboboooobooogo

functionp object [00O)
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object apply 0 funcal 000000000 OOO0OOOOOODO TOOODO

00:0000 apply 0 funcal 000000000000 O OO functionp O O object O O type=0 0 0 O
0000000000 O0DOO0 symbol O Olambda-form 00 00O lambda-closure 00O O0O0O0OT
00 00Examples: (functionp ’car) = T, (functionp ’do) = NIL

compiled-function-p object [OO]
object 00O IDOODODOODOODOOOOOODOODOOOTOOOOOOODOODOODOOODOODOO
gbobooboboooobobobobuobdftype0 D ODOD0OOOO0O0OO0DODOO function
Omacro0000000D00OO0OOOODOO
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5 uobobuobooooobibd

0000000000DoOo0oD0O0o00000oDoOo0o00DO0dOdefclass0 000 defmethod O
O0000000000D00Odefclass0 0000000000000 OOOOOOOOOODOOOOOO
0000000000000 0000000000D000000defmethod 00000000000 0O0O0O
000000000000 0D000000o0oOOoOsymbol00D00O0OO00ODOOODOODOODOODOO
Common Lisp O sutructure counter 0 000000000000 0ODOOOOCODOODOO setftd0O0O
OOdefclass 00 0000000000000 0ODOOOOODOO

O00000000000000 metaclassUO000O000O0OOmetaclassO000000000O00O0OO vector-
class 000000000000 O0DOODODOOOOOclass-variables 0 class-methods 0 00 000 0O O Ometa-
class 00 0000000000000 DDODODODODODOODDODODODODOOOO: :mmetaclassO000O0DOOO
defclass OO O OO OO0

0000000000 record-like0000000O0DODOOOOO0OOOOOODODODOOOOODODOO
OO000000000O0OOrecord-like 0000000000000 O0OOOOO0ODOOEwLispOOOO0O
OOO0Orecord-like 0000000000000 OO0ODOOOODOOOODO

0000000000000 0O0oOooOoOOO0OCOCOO000O0O defelass0I 0000000 O0OOOO
O00000000000 intvec50000 integer 0100000000000 ODOOO0OOOOOODOOOO
gooooooooooboooobooboooobobooboooobooobobooobooboobobooDooo
gbooobooboooooboooooao

(defclass intvechb :super vector :element-type :integer :size 5)

(setq x (instantiate intvecb)) --> #i(0 0 0 0 0)

gooooooboboooboooobooobooooboooooooboooooOooooboboooobooooDbo
gbooobOoboooobooboooboboooboobooooobobooboOoboooooboooobOooonoo
goooooobooooobooobooooobooobooboooobooboboboobboobbOOoDbooo
UO0O000O:nomethod O OOOOO0ODOOO0OOO0OOODOOOOOOODOOOOOOOOODOODOOOOO
OO00000OO00O000ODO :telephone d :mail person OO ODOOOOOOODOODOO secretary 0
gboboobodbodibdd go-home DO OOU chauffeur DU OO UM

(defclass president :super object
:slots ((name :type string)
(age :type :integer)
(secretary :type person
:forward (:telephone :mail))

(chauffeur :forward (:go-home))))

0000000002000 000000class0O selfi 00000000 DOO0O0OODDOOOOOOOOOO
OOo0O0O0O0O0D0D0OOO0O000000000000000000Osend-super 0 send self 100000
ooooo

5.1 UOO00OoOoooOod

defclass classname Ekey :super object [0o0]
:slots ({var | (var [-type type] [:forward selectors])} *)

:metaclass metaclass
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relement-type t

:size -1

gobooooogooobooooobboooooooooboobooooobooobbooooboooooboon
gbobooboobooboboooboooooobobobobooooboobooobooobooboooooooon
oooooooo

defmethod classname { (selector lambda-list . body)} * [00O)
classnamed 1000000000000 O00OO0DOODOO selector0000D000O0 symbolOODOODOO
oood

defclassmethod classname {(selector lambda-list . body)}* [0OO]

classp object [OO]

object 00O OOOODODODOOO TOOOOODOOOOODDOODOOO metaclassOOO00OD00O0O
ooooboooooogo

subclassp class super [0O]
cassO super 00 DO OD0OOO0OODOOODOOO

vector-class-p [OO]
z00vector-class U0 00000000000 TOOODO

delete-method class method-name [OO]
method-name 00000000 classOO0O0OO

class-hierarchy class [OO]
cass000000O0O0OODOOOO

system:list-all-classes [OO]
ggogobbbboooooobbobbooooon

system:find-method object selector [OO]
selector00 000000000 object D0O0DO00DOO0ODOOODOODODOODODOODODOODNO object
OOselector 00000000000 DOOOOODOOOOODOOOO

system:method-cache &optional flag (00O
000000000000 000DO0000D000D00D0 200000000000000 flagd NIL
00000000000 00000000000 non-NILO fleag0OOOO0ODOO0OODOOOOCOOO
gbooooobooboooooon

5.2 UU0OOOOOd

send object selector {arg} * [00O)
object O selectord arg 000000000000 O00OOOect0 0000000 OODOOODOONO
selector 00 0000000000000 0000O0O00O0O

send-message target search selector {arg}* [O0O]
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send-super 00 0000000000 OODOOOO

send* object selector &rest msg-list [0oo]
send*0 00000000 send-message 00 000 Osend 0 send*0 0 0 0 0 funcall O apply O
000 listO list*OOOO0OO0OOoooo

send-all receivers selector &rest mesg [O0O]
OO0 recervers 000000000000 O0O0DO0O0O0OO0OOCOOOO0C

send-super selector érest msgs [0o0]
msgs self 00000000000 0OO000O0O0O0OCOOO0O0OO0O0OO0O0OO0OOO0OO0O0OOO0
0000000000 send-super 00000000000 DOOO0O00ODODOOOODOOOODO

send-super* selector &rest msg-list [0o0]

send-super*0 0 send-super 0 apply D0 00O

5.3 UOUOoboOOd

instantiate class &optional size [00O)]
classO0000000000O0O0O0O0O0O0O0O0O0OOODOOO0O classO vector-class 00 O O sized O
oogoooooo

instance class &rest message [0o0]
Uoo0oboooobOon0o0d messaged 00000

make-instance class &rest var-val-pairs [OO]
class0 000000000000 O0O0O00O0O0O wvar-val-pairs0000000000000O (make-instance
cons :car 1 :cdr 2) OO <(cons 1 2) 0OOODOODO

copy-object object [00O)
copy-object 0000000 DOOODOOODOOODOOODOOODODOOODOOODOODOOODOOODO
OOcopy-object 0000000000000 symbolOOODODOOODOOODOobject0OODOOODONO
0000000000000 00O0Ocopy-object 100 00000O0OODOODOOOOO 2000000
logboogboobooboobooboboobo0obooboobooobboobobobobDOoOobOobobOon
0000000000O00D0O0O 10000 20000000copy-objectd copy-seqO 0000000
ooobbobb0oououbibOlcopy-seq ] copy-tree0 U000 OOOO0

become object class [OO]
object 00000 cless0O0DODOCODODODOOOOOO0OOOODOODOOOOOOOOOOOOOOO
boboooooobobooooooooooboobobobooooooooobooboboooon
gbooobOoboooooboooooon

replace-object dest src [00O)
dest00sc0000000000DODODOOOODOOOODO

class object 0O]
object 000 00DDOO0U00ODODOODOOU0ODODOO0ODOOOODOOOODOOOOO :named OO0
oooo

derivedp object class [00O)
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derivedp O O object 0 class 0000000000000 0ODOO0OOOOOOOOOODOOOOOO

OOsubclassp O derivedp U0 0000000000000 O0OOOO0OOOOOOOOOODO
gboooooooobooog

slot object class (index | slot-name) [00O)
oboooboooboobooboobog

setslot object class (index | slot-name) value [00O)

setslot 000000000000 DOCOO000DOOO0OOODsetfOslot0000D00OOO0ODOO

54 UO0O0O0OO

object Oooo]
super

:slots

object 0OODOOOOODOOOODDOOODOODOOODOOOODOOODOOOODODOODOOOO
OO0000C0OOobject00000000OOOOODODODOOOO

:prinl &optional stream Erest mesq [Dooo)
goboooodooobuooooooobboooooobboooooobbooooa
bbbt bbooboubbuoobbooubbuouoU mesg g
000000 send-super 000000000000 DODOOOOOOOOODOOODOODOOOOO
0000000000 ooo00o0d0D#< 0000 DbOO0000obDbObbO0oooobDbboooo
0000ooooon Lispd000ooooooosxO0b0bo00d0doooooooooooooon
O0000O0OOobject 000 O0D00O0ODOODODOODODOODOOOOMsymbol0OOOODOODOO
000000000000 O0Osymbold setq0 0000000000 ODOODOODOODODOOODOO
oooooboooooooobboooooooobbooooooo

:slots [Dooo)
obooboooboooOoboooooobooobooboobo0oooOobobo0ob0n assocO OO
gooobobobbbtbooooouobbobbdooubb bbb bbbuooob o

propertied-object O0oo]
:super object
:slots plist

property-list 1000000000000 OO0O0DO Common Lispd 00O OEusLisp 000 O O Osymbol
O0O00OO00O0OQO0OOproperty-list 0 00O propertied-object D00 OOO0OOOOOOOOOOODODOO

:plist &optional plist [Do0O)
OO0 pLst0 000000000000 00O0000 plist00000000O0OOODODOOOOO plist
O0000000plst0 O ((indicatorl . valuel) (indicator2 . value2) ...)J0OO0OO0O0O
000000000 indicatorD0eqU0 0000000000 ODOOOODO lispO0O0O0OO0ODOO
symbol 0 indicator 00000000 DOOODODOOOOOO0OO0OODDODOOOOOOOOOOOO
000000000000 0000000O0:plist0 000 plistO000O0O

:get indicator [Do0O)



5. ygbopobopbboboboobo 27

plist 0000 indicator D0 D0 O00O0O0OOO(send x :get :y) == (cdr (assoc :y (send x :plist)))

:put indicator value [DoOoo)
plist 0000 O value O indicator OO0 00000

:remprop indicator [DoOoo)
plist 00O indicator0 value DO D00 0000000 O:get0000 valueODDO NILOODOD

:name &optional name [Dooo)
plist0000:mmame 00000000000 O0OO0DOO0O0OOOOOOOOOO

:prinl Eoptional stream Erest mesg [DoOoo)
gobboobboooboobooobuooobobbuoobuotobsnmamed0googoog
uboooboooobobooooboooooon

metaclass Oooo]
:super propertied-object

:slots name super cix vars types forwards methods

metaclass 000 0000000000000 O0OOOOO0O0OOOOOOOOOOOOOOOOOOO
0000 metaclass OO 00000 OOOOOO

‘new [Dooo)
00odboobo0oboboboboooboooboobo NILODODooooooooo

:super [Dooo)
ggodoboooboooooboboooobbobbbboooob bbb bbbooo
gooooo

:methods [Dooo)

gobogbooobooboobobooboobobobobobooboooboboobooboboo
gbobooboobooboobobooooobooooogn

:method name Ooo0]
neme0 0 0000000000000 O0O0OD0OOOOOOOOOOOONILOODOO

:method-names subname [DoO0O)
O000oooonD suneme0 0 D0D0OO000O0O000O0ODODOOOODOOOOODOODOOOOOOO
gooooooo

:all-methods [Doo0]
goboobooobooboobobooobooboboboobooboobOobDoobuoobOoboobo
ooodoboobooboboboboooboooboobooboobgobobooboooog

:all-method-names subname [Dooo)
subname 00000000000 DOOCOO0O0DODOOO0O0O0ODOOOODOOOOODO objectOODO
good

:slots [DOooo)

gboobooboobood

:name [DOooo)
000000 symbolOOOOO
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:cid oooo]
0000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000
0000000000000000

:subclasses [Dooo)
ggoobobbooooobbbbouoooooa

:hierarchy [Dooo)
gogogdooboooboooooboobboooobbbbdooooob b bbb bbboo o

O0000D00Oclass-hierarchy D 0000000

find-method object selector [00O)]
object 000 O0O00ODODOOO0ODOOCOOOOOSselector00000O0DOODOOO0ODOOOOOODODOO
object DO DO DOODODOOODODO object O0DDOOODDOOODOODOOOOODDOOOOOODO

oooooooo



6. 0000 29

6 Qg

6.1 DOO4OonO

most-positive-fixnum [00O)
#x1iffif=536,870,9110 integer 0 00 00 00

most-negative-fixnum [00O)
-#x20000000= -536,870,91200 integer DO OO OO

short-float-epsilon [00O)
IEEE0D0000O000O00O0OD fleat0021 00000000 (0OD0OO 1000)0 70000
00 (00000 1000)0000000000000000000000 0 2721 =4.768368 x 1077
good

single-float-epsilon [00O]
short-float-epsilon 0000 27210000

long-float-epsilon [0O]
Euslisp 0 0 O double O long float 0 0 O O O O short-float-epsilon 0000 272 0000

pi (mpuy
70 0000 3.14159203 00 3.14159265 0 0000

2pi (mpuy
2 x wd

pi/2 oo]
/20

-pi [OO]

-3.141592030

-2pi OO]
—2 x 7wl

-pi/2 [O0O]
—7/20

6.2 0OOO0OOOO

numberp object 0O]
object ] integer [ float DI DO TOOOODOOOOODODOOOOODOOOOODOODOODOO

integerp object [OO]
object 0 integer 00O T O OO0 float U round, trunc O 00O ceiling D0 0 integer 00 OO
ooo

floatp object [O0O]

object 0 float 00O T ODOUOO integer U float 000 float OO OO ODODO
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zerop number OO]
number 0 integer OO O DODODO floatd 0.0000 TOODO

plusp number oO]
number 00 (0O0OOD00O0)00O0O0TOOOO

minusp number OO]
number 00 O0000TODODOO

oddp integer OO]
integer OO OO0OOTOOOOODO integer 0O ODO0O

evenp integer 0O]
integer OO OO0OOTOOOOODO integer 0O ODO0O

/= numl num2 Erest more-numbers [00O)]
numl O num20 more-numbers 000 20 000000000000 TOOOOOOO0O0O NILOO
00 numlO num20 more-numbers 0000000000000 O0OO0OOO

= numl num?2 Erest more-numbers [00O)
numl 0 num20 more-numbers 0000000000 TOOOOnumlO num20 more-numbers 0 0O O
00000000o0obooOoOoooon

> numl num?2 Erest more-numbers [OO]
numlIO num20 more-numbers 0 0 0000000 DDODODOOODOOOOTOOOOnum! O num20
more-numbers 10 0 0000000000000 0O0O0O0O0O0OOD0OODOODO0O0DO0ODOODO0OmMmOOO
O0000000O0eps>0000000O

< numl num?2 Erest more-numbers [00O)]
numIO num20 more-numbers 0 0 00000000 DO0ODODODODOOOOTOOOOnun O num20
more-numbers 10 00 000000000000 OOODODODOODOOOODOOODODOOOM@OO0O
00000 0OD0eps<OOOOoonO

>= numl num? E&rest more-numbers [OO]
numI0 num20 more-numbers 00 0000000000000 O0O0DOOOTOOOO numl O numO
more-numbers 10 0 0000000000000 0O0O00OO0OOO0O0ODO0ODO0O0DO0ODOODO0OmMmOOO
O000000OO0eps>=0000000

<= numl num?2 Erest more-numbers [00O)]
numIO num20 more-numbers 0 0 0000000000000 0OOO0OOTOOOO numl O num2
more-numbers 00 00000000000 D0DO0O0OOOOODOODOOOODOOODDOOOM@O0O0
000000 0O0eps<=000000O0O

6.3 UUO0OOO0ODOOO0ODOO
0000000000000 integerd 00O
mod dividend divisor Oo]

diwvidend O divisor 0000000000 (mod 6 5)=1, (mod -6 5)=-1, (mod 6 -5)=1, (mod -6
-5)=-1.
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1- integer [00O)
integer —1 0000000000 0O00O0O0O integer DUOODOODO

14 integer [DD]
integer +1 000014+ 0 1-00000Ointeger UOOOOODODOODO

logand &rest integers [O0O]
integers 0 O00O0ODOODOOO

logior &rest integers [O0O]
integers OO 0ODOODOOO

logxor érest integers [OO]
integers U0 O0OODOODOOO

logeqv érest integers [00O)]
logeqv O (lognot (logxor ...)) O ODOOOOO

lognand &rest integers [OO]
integers D0 O00O0ODODOOOOO

lognor &rest integers [OO]
integers O OOODOODOOO

lognot integer [OO]
integer 10 00O OO0

logtest integer! integer? [00O)]
(logand integerl integer2) DO ODDOODOOO TOODODO

logbitp index integer OO]
integer O NILODOOOOOLSBOOOOO index0000000 1000 TOODOO

ash integer count (00O
UboobDobobodn countO0O00OO0mteger 0000000000 count OO0 ODO integer
O |countf 00DDOO0O0ODOO0DOD

1db target position width [00O)
LoaD Byte. ldb O dpb U ByteOOUO EusLispO0 00000000 200 integer 00 00O O target
O LSBOO position0 000000 MSBO width 000000000 OODOO0OONO (1db #x1234 4
4) 030000

dpb value target position width [OO]
DePosit Byte. target 0 LSB O O position 000000 wvalued width DO OOOO0O0ODO

6.4 0O0OO0OOO

+ Hrest numbers [00O)
numbers 100000

- num 8rest more-numbers [00O)
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OO0 more-numbers DO D000 00OnemDO00000D00000O00Rum OO0000O0O00OOO

* Erest numbers [00O)]

numbers 0 00000

/ numl num?2 Erest more-numbers [0O]
numl 00 num2 0 more-numbers 0000000000000 integer DO OO integer 000 OO
001000 fleat OOOOOOOOfloatOOOO

abs number [00O]
number 00000000

round number O0O]
number OO0 10000000 integer DO OO (round 1.5)=2, (round -1.5)=2.

floor number O0O]
number 000000000 (floor 1.5)=1, (floor -1.5)=-2.

ceiling number [0O]
number 00O 0O0ODOO0OOO (ceiling 1.5)=2, (ceiling -1.5)=-1.

truncate number OO]
number 000000000000 0O0O0ODOOO0O0O (truncate 1.5)=1, (truncate -1.5)=-1.

float number oo]
number ] float OO O OO0

max rest numbers Oo]
numbers 00 000000O000O0OO

min &rest numbers [Oo]
numbers 0000000000 0O0OO

make-random-state &optional state (00O
random 0 0 0 randstate 0 00 0 random-state 100000000000 state O random-state d 0O
000000000000 0DO00O0Ostete TOOODOODODOOOOOOOOODODODOOODODOO
00000D0000000000 *random-state 10000000

random range &optional (randstate *random-state*) [00O)
oob0O00o0.000 range00D00OD0O0OD0OO0O0O0O range 0 integer DO 0O UOinteger DO OO OO
O0000000D0COfleat DDDOO0OO00OOO randstate 00 000000000000 QO randstate
gogogobbbbooooo2b0b0000uobn bodooobbobobog

incf variable &optional (increment 1) [0o0o]
variable 000000000 O variable O O increment 000 00 00 variable 000000

decf variable Eoptional decrement [0O0O]
variable 000000000 O variable O O decrement 00 00 00 O varieble 0 00000

reduce func seq [OO]
200000 funcO0000000seqO0000000O0OO0OO0DOOOODOOOO (reduce #’expt (2
3 4)) = (expt (expt 2 3) 4)=4096.

rad2deg radian 0O]
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O000D0O0 000O0bo0oU0bD#R0O0O0ODO0O0O0O00ODEwsLisp 00 0000ODO0OO0OOODOOO
OO0OEwLisp000000D00O0O00DOOOODOOOOOOOOO0ODO

deg2rad degree [OD]
0000000000000 Oo0o00O #b0o0O0O0OOOO

6.5 0OO0OUOU

sin theta [O0O]
thete 00000000 DO float O Osin(theta) D000

cos theta [Oo]
thete 0000000000 float O0cos(theta) D000

tan theta [OO]
thete 00000000 DO0O float 00 tan(theta) 0D OO

sinh z [00O]
hyperbolic sinell “=¢— 000000
cosh z [0O]

. N Tie ®
hyperbolic cosinel] <==— 000000

tanh z [OO]
hyperbolic tangentd &+~ 000000

eT —e—T

asin number [OO]

number 0 arc sine 0 0 00O

acos number [OO]

number O arc cosine 0 0 00O

atan y &optional = [OO]
atan 0 1000000000 ODarctangent 00 000020000000 0atan(y/z) 000000

asinh z [OO]
hyperbolic arc sine.

acosh z [OO]

hyperbolic arc cosine.

atanh z [OO]

hyperbolic arc tangent.

sqrt number [00O)
number 00000000

log number [00O)
number 00 O0O00D000ODO

exp T [00O)
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7 symbol0OODOO

7.1 symbol

symbol 000000000 ODOOOOO0OODOOOOOOOOOOOD1IO0OOOODOOOOOO0OO
000 symbol0OOO0OO print-name 000000000000 OsymbolOO0D0OO0OD0OOOOOOOOO
symbol 0000000000 0OO0symbol 0D O0DO0DO0ODOODOODODOOI0O0O0OODOODOOOOODO
oo0o0oDOo0o00ooooooOo0o0o0oU00goooUoooo0o000ooooooooooooooooggg
O000000000000000OsymbolO lisp:*package* 1000 00000000000O0OCO0OO0O
Osymbol0O0100000000000000D00O0DOO symbolDOODOOOO0ODOOODODOODOOOOO
000D00D000000000 symbolOOODOO0ODOODOODOONO symbold O gensym [1 make-symbol
0000000000000 0000000O0”#:”’00000000000000 symbolOOOODOOOO
000000000 200 symbolOODO print-name 00000000000 OOOOCODOODOOO

O00C0LspO0000 symbolO0OOOO0O0O0O0O0O0O0O0O0O0CODO symbolO print-name000000OO0O
O00000000oo000 (symbol-name ’car) 00000000 0OEusLispO0"car"O O OO "CAR"
0000 (make-symbol "car") OUcar0 CAROOOO |car| 0000000000000 OOO symbol
O0000000o0ooooo\DO |...|0000000000oo0oooo

symbolp object [00O)]
object DO OO symbol 00 ODODOODOOODOO0DOODOOO0OODOOODOOTOODOO

symbol-value symbol [0O]
symbolUOD O ODOODOOOOODOODOOOOODODOOODOODOOOODOODOO

symbol-function symbol [0O]
symbolUOD O ODOODOOOOODOOOOOOODOOOODOOOODOOODOO

symbol-package sym 0O]
sym 00000000000 0OC0OOO0O0O

symbol-name sym [0O]
sym O print-name 0 0 0 0 symbol-name O Ostring 00000000000 Opname 00000
O00OO0OCOOOOOOO0OO0OO0 symbolr-nameOODOOOO0O0O0O0O0O0O0O0O0O0O symbolOOOODODO
goooOoOooooooooooooo

symbol-plist sym [00O)
sym O property-list(plist) 0 0 O 0 EusLisp O plist 000 00 0 O O association-list0 0000000
0000000000000 0000DO00o00DOOoDoo0o00oo0o00dnCommon LispdOO0O0
000 plistU 00000000000 000000000EusLispO0000OOplistd symbolOOOONO
000000 propertied-object 00 D0 000000 D0DOOOOOODOODOODO O property-list
0000000000 propertied-object 0000000 plist 00000000000 0DOOODOO
0 Opropertied-object-plist 0 0 00 Osymbol-plist 0000000000000 O0O0OO0OOOO0NO
get putprop 00 00O0OOOODOOOONO

boundp symbol [0O]
symbol U0 O ODOODOOOOODOOOOODOODOOODOOD
ooO:00000000000000O000000000 symbolOOOOOOOOODOOOODO boundp
cooooOoooobooooooooOoooooooboooOono

fboundp symbol [00O)



7. Symbol 0O O OO0 36

symbolUO O ODOODOOOOODOOOODOODOOOODOOO

makunbound symbol 0O]
symbol0 M 0000000000 0OO0ODOOODO wboundDOODOOODOOODOOODOOOOOOO
0000 makunbound 0O 000

get sym attribute [00O)
symO plist 0O 0 attribute 0 00000000 O0OO(cdr (assoc attribute (symbol-plist sym)))
ooooooo

putprop sym val attribute [00O)

putprop O 0Osetf0 get 0000000000 DOOOOODOO

remprop sym attr [00O)
000 (attr) 0 sym O OO property-list 0000000

setq {var value} * [00O)
volued var OO0 0000 OwerdO0symbol DO OD0DO0O0O00OO0OOwer00000000O0O0DODOO
0000000000000 0000000000000000000 special0000O0O00ODOO0O

god

set sym val [0O]
vol0 sym OO0 00000000 0O0O0O0set0000000OOO0ODOOODOOOODOOODDOO
gooood

defun symbol [documentation] lambda-list . body [00O]

symbol 000000000000 D0ODOO0OO0OOO0O0OD0DODODOOfletd labelsODOOOOO
O00000documentation0 00000000 Olambda-list000O0O0O0O0O00O0O00O0O documentation
oooooooooo

defmacro symbol [documentation] lambda-list . body [OO]
O000bO0oo00oO0ob00b0O00EwsLispd 000000000 O0OO00O0O0O0OO0DOOOOODOOn

defvar var &optional (init nil) doc [0o0]
O0ver000000000O00Odefvar 000000000 vard unbound 000 O special 00O
ddtdbwmae 000000 OODOOO

defparameter var init &optional doc [0o0]
defparameter 0 O var0 special OO 00 0O0wer 0000000000 00D0O0Oma0O0O0O
goooooobo

defconstant sym wval &optional doc [0o0]
defconstant 0 Ovald sym OO0 0000000 00O 0O defvar, defparameter O setq 00000
000 defconstant 0 0 0 0000000000000 O0O00000000000000 symbolOO
0000000000000 00000000000dOdOOOdefconstant 100000000000
gooobbbtooooobobbboooooooo

keywordp obj [OO]
00 opj0 symbol 00O ODOOO0OD0ODOOOD KEYWORDOODO TOODOO

constantp symbol [OO]
00 symbol 0 defconstant 0000 000000000000 TOODOO
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documentation sym Eoptional type [OO]
symO000000000 (documentation string) 000000

gensym &optional x [00O)
goo1 0 D0DOO0OO0O0O0DODOO0O000ODOODOO0O000ODOOO0O0000DO symbolODODOODOOO
O00 symbolOOsymbol 00 DOO0O0O00DOOOO0O0OODOOOO0OODOOO4O0000#:
00000 symbolOOOOD0ODO symbolOOODOOOOOOOO symbolJOOODOODOOOOODDO
0000z000000000000000 (prefix) DO000OO0O0O0OODO (sufix) O00D0OO00OO0OO0OO

gentemp &optional (prefic 7T”) (pkg *package*) [00O)]
pkgODU0OD00O0O0O0O0O symbolUODOOODOODOOODOOODODOOODOONOgensym [ gentemp
000000000000 0D00D00O00 symbolOOOOOD0OOO0DOODODOOOODODOODOOOO
gooooooo

7.2 0OO0O0OO

g00000O0symbol000OOO0D0OOOO0ODODOOOOOODOOOODOOODOOODOOOODOOOODO
OOo0o00ooooOo0o0ooooOooOO0oooDoObo0O0oooDOb0symbold0O0ODOOOOOOO
OO000O000O0O000000 Common LispO0O000O000D0OO0O0OOOOO0OOOOOOOODOOODDOO
OO0 symbol OO0 symbol 00D OOOO0O0O0OOOOO symbolDODDOOOODOOOODODDOO symbol OO
Oexport 000000000000 symbolOOODODOOODOOOOODOOODOOOOO symbolOO
symbol 10000000000 0UDO (()00000000O0O0O000O0000O0O0O0O0OOx:*display*
0000000000000 symbolJOODO0ODO0O0OOOsys::free-threads 0000000000 (i) 0O
OO000000oooODO0o00000D0O0000000D0000import 0000000 0OD use-package
000000000000 000000D0 symbold import 0000 ODOODO Osymbol O export 0000
import 0000000000000 0O0O0O00 symbolOdDODODO print-name 0000000000 Osymbol
0000000000000 00O0shadow 000000000 symbolJO0OOOOCOOOO0O0DODOOO
OO0 symbolOOO0OOO symbolOODOOOOODOOOOO

EuslispO000 80000000 OOOODO

lisp: OO0 lispO0000OO0OOOOODOOO

keyword: 00000 symbol

unix: UNIXOOOOOODOOODOODOOOO

system: 00000000 0OOOOOO; nicknames=sys,si
compiler: EusLisp 0 0O 0 0O O ; nicknames=comp

user: DO OOO0O

geometry: 00000000000

xwindow: X-window 0 00O O 00O O O ; nickname=x

0000000000000 0000Ub0DDOO0O0O00000 packagellist DOODODDDODOOOOOlist-
all-packages O 0000000000000 DODOCO0OOO00ODOOOCOO0O0O symbolOODOOODODO
000002000000000000000000000000DO000O0O0 (string0 00 symbol) O nick
name 00 00000000000000000O000O0O00D0O0O0O0O0O*package*0OOOO0OOO
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0000000000000000000000000000 *package*d user:0 000000 top-level O
O00000000000000000000 mypkg:eus$O OO O OO OOOO

*lisp-package* [0O]
Lisp000000

*user-package™® [OO]
gogooboboogod

*unix-package* [OO]
UNIXOOOOOO

*system-package* [OO]
goooooooon

*keyword-package* [OO]
gooooooooon

find-symbol string Eoptional (package *package®) [OO]
packaged O 00 print-name 000 string0 00 symbol 00000000 O0O0O0O0COODOOO symbol
00ooooOobOoooOoo NILOooood

make-symbol string [0O]
string0 0 000000D00CO0O00D0CO0O0O0O symbolODOOO

intern string &optional (package *package*) (klass symbol) (00O
string 0 0 O print-name 0 symbol 0000000000000 OCO0ODOOOODOO symbolODOODO
00000000000 string0 00 print-name D00 symbol 000000000 package 00000
ooo

list-all-packages [00O)
obooboobooboobooboboboooo

find-package name [OO]
00000000000 nicknamed nemeOO0O0O00O000OO

make-package name &key :nicknames (:use ’(lisp)) [00O)
name0 000000000000 DODOOOOOnameOOstring0000 symbolO0OODOOODO0O
obooobOoooobooboooooboboooooon

in-package pkg &key nicknames (:uses ’(lisp)) [00O)
00000000 (*pacakge*00) 0 pkg 00000

package-name pkg [00O)
pkg0O00D00OD0DODDOODOODOOOO

package-nicknames pkg [00O)
pkg O nickname 00000000

rename-package pkg new-name Eoptional new-nicknames [00O)
pkgO0 000 new-named 000 OO O nickname O new-nicknames 00000000 OO Osymbol O
string 0 00 symbol O string 0000 00000O0OOCOOO
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package-use-list pkg [00O)
pkg000000000O0O0OCOOCOOOOO

packagep pkg OO]
00 pk¢0 00000000 TOOOO

use-package pkg &optional (curpkg *package*) [00O)
pkg O curpkgO use-list 000 000000000000 pkg0000 symbolOOOOOODODOOO
000 curpkg0 D O0O0DOOO0DOOODOO

unuse-package pkg &optional (curpkg *package*) [00O)
curpkg O use-list 00 pkg OO O DOODO

shadow sym &optional(pkg *package*®) [00O)
0000 sym 0000000000 pkg0000 symbol 0000

export sym Eoptional (pkg *package*) [00O)
sym O Osymbol O symbol DO OO0 00OOexport D0sym O D0 O000O00O0000ONO symbol OO
00000000000 0000symO0pkg0 00000 symbolOOOODODOOOODOO symbol O
export 100 00000000D0OOODO single colon”:’0000000000O00ODOOOOOOO
O0export 000000 symbol O double colon ”::” 0000000 OOODOexport 00O symbol
OOuse-package 0000000000000 import 1000000 DOODODOONONOsymbol O
export 0000000000 OOO symbolDOODOOODOOODOOOODOODOODOOODOOO
000000O0Osymbold 100000000000 000000O00O0OO0O0OOexportd0pkg00O0O
000000000000 00 symbolO0O sym 00000000000 DO0O0OODOOOOO symOO
O print name 00O symbol OO 00 OO OO ”symbol conflict”’0 000000000

unexport sym &optional pkg [00O)
00 symO pkgO 00 symbol DO OO OODO Ounexport 00000 symbol OO OO

import sym &optional (pkg *package*®) [00O)
symO Osymbol OO0 symbol DO OO0 00O import 0D O0OO0OOO0OOODOOODN symbol O
pkg0 00000000 0OOODOOO0O symbolOOODODOOODOODOODO symOdO0O print-name
0000 symbol0OOOOODODOO”name conflict’ 0000000000

do-symbols (var pkg) Erest forms [0o0o]
pkg D000 OOOD0OD00O0O0symbol 000000000 OD0ODOO0ODOO formsO000000O
ggd

do-external-symbols (var pkg) Erest forms [0o0]

pkgOD 000000 symbolOOODOODODODDODODODOOOODOO forms000000000O

do-all-symbols (var [result]) &rest forms [0o0]
O00000000o00O0OsymbolJ0O0ODOD0OODOOOOOODOOOO formsO00000DOOCOO
O0100000000000000 symbolOOO0OO0O0OO0Oferms001000000000O
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8 HUuubbboond
81 000

0000 (10000)00000000000000000 (string) 0000 (character) 000000
goooooo

map, concatenate [l coerce 10 0000000000000 0O0O0O0O0O0OO0O0O0OOONO symbolO0O
oboboo0obboo0obO0O0oO0nbO cons, string, integer-vector, float-vector U U DO OO
symbol O OO0

elt sequence pos [00O)]
elt 00 sequence 000 posD0O0 000000000 O(setf0000)0000000O0OO0O0OOODO
UO0D0Osequence U0 D OUODDODOOODOOODOOOODiIt, char, integer, float DO OODOO
O00elt00O0OD0OODOOODOOODOO

length sequence [00O)
sequence I 000000000000 OOlengthO000OOCOOO0O0O0O00OO0OOOOOODODOO
0000000000000 000O0D0lengthOD 0000000000 O0ODOOODOOODOOOOOOO
OO00D00O0 list-length OO0 O0O0000D00OODO sequence d fill-pointer 00000 00O Olength O
O0000000oooOoOoOo0OOO fill-peinter 10000000000 OOCOOOOOODODOOCODO
array-total-size 00000000

subseq sequence start [end] [00O)
sequence d start 0000 (end—1) J000000000O0O0OO0OO0O0OOend00O0OOOOODO
00 sequence 00O ODOOMO

copy-seq sequence [OO]
sequence 10000000 DO0ODOOOODOOOOOsequence0 000 0O0O0OODOOOOODODODODOO
000000000000 copy-tree 000000 O0OODOOODOOOODOOODO copy-object O
googo

reverse sequence [OD]
sequence 0O DO OO0 OOsequence 00D ODDODOOOOODOO

nreverse sequence [O0O]
nreverse [ Oreverse J 0O (destructive) 0000000 Oreverse D 000000000 Onreverse
ooooo

concatenate result-type {sequence} * [00O)

000 sequence 0O D0 DOOO0DOO0D0O0O sequence0 0000000000 Dappendd 0O OOO
0000000000000 0000000AO result-type d O cons, string,vector,float-vector [
oo0ooooooo

coerce sequence result-type [00O)]
sequence1 000000000 DOO(coerce ’(a b ¢c) vector) = #(a b ¢) 0 (coerce "ABC" cons)
= (abc)U0O0DOvresult-type OO0 O OO00ODOO0OOOsequence00 000000 OO0OODODOOOOO
O O result-type 0 O vector, integer-vector, float-vector, bit-vector, string, cons 000
0000 10000000000000000D00D0 100000coerce Osequenced 00O result-type
0ood00ooooooooooon
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map result-type function seq érest more-seqs [00O)
functionO O seq 0 more-seqs 000000 NOO (N=0,1,---)00000000000O0O0OOO
00000000 result-type 00 O00DO0OO0OODOO

fill sequence item Ekey (:start 0) (:end (length sequence)) [OO]
sequence J start 0000 (end—1)00000dem 00000

replace dest source &key :startl :endl :start2 :end2 [OO]
dest0 000 start1 00 end1 0000000 source0000 start200 end20000000000
OO00QOsterti0 start200000000000OendI0 end2000000000000CCCOODO
00000000000000000O00O000000end000O0OOOODODOOOOOOOOOOOOO

sort sequence compare Eoptional key [00O)]
sequence 0 0 Unix O quick-sort 00000000000000 (destructively) 0000000 OkeyO O
dobodoooboooooooobooobooooobooooo b0 oo ooooooooooog
O000D0O0O00O0DbOODOOCsort (1 1) #>)0000000O0ODO0O1IDO1D0000ODOOO
gbdoddoddboooouoouoooooooouood#w>=U#’<=00000000000

merge result-type seql seq? pred Ekey (:key #’identity) [OO]
0000 seql 0 seg20 O result-type 00 000000000000 OOOCODO pred0000ODOOO
gooooad

merge-list list! list2 pred key [00O)]

0000000000000 merge0 0000000000000 OOO0OO0ODQOOmerge-list 0
merge JO00O0O0OOO

00000010000000-f0-fnet 0000000000000 0O0DOODOOOOOOO0OO itemd
sequence 1000 00Osequence 00000000000 tem 00000000000 OCODOOOOOOO
0000000000000 0000D0000item0O000000O0ODOO0ODOD predicated sequence O
O000O0OOsequence 100000000 predicate 0000000 predicate d non-NILOO OO OO (-if
version)0 OO0 NILOOOOOO (-if-not version) 0000000

position item seq Ekey :start :end :test :test-not :key (:count 1) [00O)
seq0 000 iten000000000000000O0O:count000000000000BO0O0O0O0OO
O0000O0:stert0 0000000000000 O00O0O0O0OC0COOO0O0O0O0O0C0COOOeq1O0O0O
O000DO¢testd test-not 000000000000

position-if predicate seq Ekey :start :end :key [00O]
position-if-not predicate seq Ekey :start :end :key [0O]
find item seq &key :start :end :test :test-not :key (:count 1) [0O]

seq0 00 start0CO0O00000:end00000000000D0OCOOO0O0ODO0O0C0O0O0O0ODOAO :count
U0000o0oboobDOo0noOntestd test-notU#’eql OO DO OODOO0O0OO0O0ODOOO dtemO
gooooooo

find-if predicate seq Ekey :start :end :key (:count 1) [00O)
seq0 00000 predicated non-NILOOOOOOOO:count0OODOOODOOO



. gnboooboon 42

find-if-not predicate seq Ekey :start :end :key [00O)

count item seq &key :start :end :test :test-not :key [O0O]
seq0 00 :start0000:end00000000 ¢tem00000000000

count-if predicate seq Ekey :start :end :key [O0O]
predicate 0 non-NIL OO0 seq0 000000000

count-if-not predicate seq Ekey :start :end :key [00O]

remove item seq &key :start :end :test :test-not :key :count [00O)
seq0 00 :start0000:end 000000000000 #em OO000000000O :count0O0000O0
O00-000000000000O000000000C0O0O0#en00000O0000O0O0OOOOO
00000000000000000O:count=100000000

remove-if predicate seq Ekey :start :end :key :count [OO]
remove-if-not predicate seq Ekey :start :end :key :count [OO]
remove-duplicates seq &key :start :end :key :test :test-not :count [00O)

seqO0O00O000D000 temO 0000000 100000000000000OO

delete item seq Ekey :start :end :test :test-not :key :count [00O)
delete 0 Oseq0 0 0000000000000 DODODODOODOOO0Oremove 100000000 dtemO
0000000000000 000DO00D00DO0DbO0000DbO000O:count=100000000O

delete-if predicate seq Ekey :start :end :key :count [OO]

delete-if-not predicate seq Ekey :start :end :key :count [OO]
remove [ delete 0 :count 0000000 0O1,00000000000000000000000O000OO
0000000000 :untD 10000000000

substitute newitem olditem seq E&key :start :end :test :test-not :key :count [00O)]
seq0 00 :count000000 olditemO newitem 00000000000 O0O0O00DOOCOOOOOO
00 olditemO0 000000

(substitute #\Space #\_ "Euslisp_euslisp") ;; => "Euslisp euslisp"

substitute-if newitem predicate seq Ekey :start :end :key :count [00O)
substitute-if-not newitem predicate seq Ekey :start :end :key :count [00O)
nsubstitute newitem olditem seq Ekey :start :end :test :test-not :key :count [OO]

seq0 00 countO000O0O0O0O olditem O newitem 00000000 seq0 0000000 OODOOO
00 olditemODOOOODOO

nsubstitute-if newitem predicate seq Ekey :start :end :key :count [00O)
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nsubstitute-if-not newitem predicate seq Ekey :start :end :key :count

43

Co]
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82 00U

listp object [00O)
0000000 consOO0OO0ODOODOOODOONILODOOOTOODOO

consp object [00O)
(not (atom object)) DODOOODOO (consp O) O NILODOOO

car list [00O)
stOOOOOOO0OOONILO car0 NILOOOOatomd car00000000O¢C(car (1 2 3)) =
1

cdr list [OO]

LkstO0O0D0OO00O0DO0O0OO000OO0OOO0000O0OONILO edrO NILOOODOatomO edreODOOOO
OO0 (Ccdr °(1 2 3)) = (2 3)

cadr list [Oo]
(cadr 1list) (car (cdr 1list))

cddr list (00O
(cddr 1list) (cdr (cdr 1list))

cdar list [0O]
(cdar list) (cdr (car list))

caar list [OO]

(caar list)

(car (car list))

caddr list [OO]
(caddr list) (car (cdr (cdr 1list)))

caadr list [OO]
(caadr 1list) = (car (car (cdr list)))

cadar list [OO]
(cadar 1list) = (car (cdr (car list)))

caaar list [OO]
(caaar 1list) = (car (car (car list)))
cdadr list [OO]

(cdadr 1list) = (cdr (car (cdr list)))

cdaar list [OO]
(cdaar 1list) = (cdr (car (car list)))

cdddr list [00O)
(cdddr 1list) = (cdr (cdr (cdr list)))

cddar list [00O)
(cddar 1list) = (cdr (cdr (car list)))

first list [00O)



. gnboooboon 45

Lst0 000000000 OOsecond, third, fourth, fifth, sixth, seventh, eighth OO0 00000
0000 (first list) = (car list)

nth count list OO]
listO00 count 000 0O00D0OO (nth 1 1list) OO (second list) DO OO (elt 1list 1) OO0
ogooo

nthedr count list [00O)

listd edr0 count OO0 O 0O000O0O0OOOOOO

last list [00O)
Lst0OOOODOODOOOODOO consOOO0O

butlast list &optional (n 1) [00O)
Lst0ODO0OO0 nOOOOOODOOOODODOOCO

cons car cdr [00O)
car 0 card cdr0 ¢dr 000000000 consO0O00O0O

list {element}* [OO]
element 00 00000O0O0OODOOO

list* {element} * [O0O]
element 00000000000 CO0OOCODOO0ODO0O0OO consO0000D0atomOOO0OOOOO
OO000DDO@(istx 1 23 °(456)) =(12345 0000

list-length list [00O)
LstDOOO0OOO0ODLstODODOODOOODOODOO

make-list size &key (-initial-element nil) [00O)
size0 000000 DO snitial-element 00000000

rplaca cons a [00O)
cons0 car0 «000000OOsetfd car000 000000 (rplaca cons a) = (setf (car cons)
a)

rplacd cons d [OO]
consO cdr0 dO0O00D000Osetfd edr0 00000000 (rplacd cons d) = (setf (cdr cons)
d)

memgq item list OO]

member 0000000000000 0O0 eqOOODO

member item list Ekey :key :test :test-not (00O
Lkst00O00000000000D0OD0O0Lst0000 itemO00000est00000000DOO0OOO
NILOOOOOOoOOoooOooooooooooooooooooooooooooooooooooo
O000O0O:testO00D0O0OO0O#’eq0 000 (member ’a (g (ay) badgeay)=(adge
ay)

assq item alist [OO]

assoc item alist E9key :key :test :test-not [OO]
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aist0000 carO:test 0000000000000 O0OOOOOOOOONILOOO0O:test0 00O
O00O#’eq0 000 (assoc ’2 (1 dty)2ght)Bexg)=(2ght)

rassoc item alist [O0O]
cdrO item 0000 st 000000000000

pairlis 11 12 &optional alist [O0O]
10 pO0O0O00O0OCOO0O0O0OO0O0O0O00O0O0000000 ekst0 0000000000 200000
cooooocoooboooooo

acons key val alist [00O)
alistd key volJO0OO0O0O0O0OODO (cons (cons key val) alist) JDOOOOODO

append {list} * [00O)
Oo00o0oooooDoboo0 kstODOO0OO0000000O0O0OooODOOOLstDODODOO0OOO00OoOO
oooooo

nconc {list}* [OO]

00000 kst0000 edr 000000000000 LstOOO0OO (destructively) D00 0O

subst new old tree [OO]
tree0 000000 oldd new OO0 ODOOOO

flatten complez-list [00O)
atom 000000000000 0O00 complez-list 0000000000000 ODOODOODOOOO
complez-list 000 00000000000 O0DOOO (flatten ’(a (b (c d) e))) = (ab c de)

push item place [0OO]
place000000000DO0O0O(OOO)O iten0OOOO

pop stack [0OO]
stack00000000000D0O0O0OOOOODO steckOO (NIL)OOOONILOOOO

pushnew item place Ekey :test :test-not :key [0OO]
00 dtem O place 00000000000 place0000 dtem 0000 :test, :test-not 0 :key O O 00O
member OO0 O0O0O000O0

adjoin item list 0O]
00 dtemD kst OO0DO0D0D0000Lst00O00D0OODODOOO

union list! list2 Ekey (:test #’eq) (:test-not) (:key #’identity) [00O]
2000 0000000000

subsetp list! list2 Ekey (:test #’eq) (:test-not) (:key #’identity) [00O]
Lhst10 Lst20000000000000000Lst1 0D000D0000O0O Lst200000000000
gooooo

intersection list1 list2 Ekey (:test #'eq) (:test-not) (:key #’identity) [00O)

200000 Lst10 Lst2OD0ODDOOO0O

set-difference list1 list2 Ekey (:test #’eq) (:test-not) (:key #’identity) [00O)]
Lst100000000D0 Lst200000000000000O0O00DO0O0OOO

set-exclusive-or list! list2 Ekey (:test #’eq) (:test-not) (:key #’identity) [00O)]
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Lst1000 Lst200000000DO0OOOODOOOOO

list-insert item pos list [0O]
listd pos0 0000000 stemD00D000000000D00D0ODOMDDOO pesd LstODOOODOO
O00000OdemO000 nconcO0 000 (1ist-insert ’x 2 ’(ab cd)) = (abxcd)

copy-tree tree [OD]
OO000D00000 tree00000D00ODODODOOO0OO0O0ODOOO0OOO0O00O0DODODOOCcopy-object
000000000000 copy-treel] (subst t t tree) D000 OO00O0OO

mapc func arg-list Erest more-arg-lists [00O)
arg-list O more-arg-lists 10000 NOO (N =0,1,---) 00000000000 func00000O
0000000000 ag-list0 00000

mapcar func 8rest arg-list [OO]
arg-ist 000000000 func0 mapO 000000000 DOODOOO0OOmMapcar0d00O0Q00O
dolist OO QOO0

mapcan func arg-list &rest more-arg-lists [00O]
arg-ist 000000000 funcO map 0O nconc0000000000O0O0O0DOODOODOnconc
ONILOODODOOODODODOOOmapcanOOaerg-ist 00 000000000000 OO0OOODOOO
googo
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83 0LUuuggono

gooobooooobooboooboooooboooboobooboobooobooboobDooooooog
gboooboooobooboobooboooboooobooboboooboobOOoboobOooboonboDo
OO0000 fil-pointer 000000000000 ODOOOOOOOO0OOODOOOOOOODODOOOO
oooooooo

O0000000O0aref000D0D0ODOODODODODDDaref0000 setf000D0DODODODODODOOODODODO
0000000000000 000000000000000OsvrefJ00000000O0O0OCchar O schar
OCO0000O000DDO00Doo0O@mbitdsbit0DODOO0O00DODOO0OO0O0OO0O00DOOOO0OOO0O00O0O0OO0
OOo0oo0o0o000ooO0o00boDOOd imlinedDO0OO00OO0ODCOOOODODODODOOODOOOODO

goooooooooooooooboboooooooobodoooooobooooosoogoooo
U0O00000D00DOvector, string, float-vector, integer-vector [ bit-vectorJUOUODDODOO
O00000000000Omake-array0O000OOO0OOODODO :integer, :bit, :character, :float,
:foreign 0000000000 O0DOOOOODOODOODOODOOODOODOOCOODOOAO sinitial-element O
anitial-contents 0000000000000 DOO0O0DOODOODOOODOOOOO

array-rank-limit [00O)
ooobooooooon

array-dimension-limit [00O)
#1000 0000000000000 00D0O000000000O000OO0OO0oOooOOooood
ooooboobooboooboa

vectorp object [OO]
O0O00D0O0ODODOOO00O0000000Oobjectd vector, integer-vector, float-vector, string,
bit-vector 0000000 DOO0OO0O0OO0O0OODOODODO TOODO

vector &rest elements [0O]
elements 10 0000000000000

make-array dims &key (:element-type vector) [00O)
(:initial-contents nil)
(:initial-element nil)
(:fill-pointer nil)
(:displaced-to nil)
(:displaced-indez-offset 0)
(:adjustable nil)

000000000 00dims000D0O0O00DOO0O0ODOO dimsO000O0OO0ODODOOODDOOODO
ooo

svref vector pos O0O]
vectorJ pos D0 00000 0OOwector 0000000000 0OOOOODOOODOODO

aref vector &rest (indices) [00O)]
vector indices 00D OO0 0O0O0OO0OODO0ODO0O00OOOMndicesD 0000000 vector0O0O00O0
O0000D0Oaref0 0000000000000 wector010000000000OODOOOOODOO
ooooboobooboobuoobooboobobobobDoobDoOoboobOoobOon

vector-push val array [00O)
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array 0 fill-pointer 00000000 vel000000Oarrey0 Ofill-pointer 000000000000
O0Owl000000O0Ofl-pointer 100000000000 100000000000 0O0O0ODOO
goo0dbOoobOOobOoboboooooooon

vector-push-extend val array [00O)
array O fill-pointer 00000 000OOOODODODOD errey00000O0O0O0OOOOOOOOOOO
vector-push 00O OO00O0

arrayp obj [OO]
00 opyOODOODOOODOODOODOODOODOODOODO TODODO

array-total-size array [OO]

erray0 0000000000

fill-pointer array [00O)
array O fill-pointer O O O Ofile-pointer 00 00O OOOO0O NILODOOO

array-rank array [00O)
errayd 0000000

array-dimensions array [00O)
errayd 0 00000OO0O0OOOOOOOO

array-dimension array azis [00O)
array-dimension 0O array 0 axis 00000000 eisO00000OOO0O0O

bit bitvec index [00O)
bitvecd index0 00000000000 0DOOODOO0ODOODOOODOODsetfd bitOOODOOODOO

bit-and bits1 bits2 Eoptional result [OO]
bit-ior bits! bits2 Eoptional result [OO]
bit-xor bits! bits2 &optional result [OO]
bit-eqv bits1 bits2 Eoptional result [OO]
bit-nand bits! bits2 Eoptional result [O0O]
bit-nor bits! bits2 Eoptional result [00O]
bit-not bits! &optional result [00O]

00000 bits1 0 bits200000000000O0O0ODOO0ODODO and, inclusive-or, exclusive-or, 0
O, not-and, not-or D not 00O 0000000
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84 0LUU4OUnO

EusLispOOOO00O00OO0O000O0O0OOiInteger 00 000000DO0O0O0O0O0O0DOODOOOODODOOO
OO00000EmO00D00000 pathnameOOOO00ODO

digit-char-p ch 0O]
OO0 chO#\oO#\90O O TOOOO

alpha-char-p ch [0O]
00 chO#\AD#\Z000#\a0#\z000T0000

upper-case-p ch [00O]
00 chO#\AD#¥\z000OTOOO0O

lower-case-p ch [00O)
00 chO#\aO#\zOOOTOOOO

alphanumeric-p ch [0O]
00 chO#\00#\90#\AD#\Z20 0 0#\a0#\z000TO000

char-upcase ch [OO]
chODOOOO0DOOOO

char-downcase ch [OO]
chODOOOO0DOOOO

char string index [OO]
stringd index 000000000

schar string index [OO]
string0000000000string0 0000000000000 O00O0OOCOOODOOODOOOschar O
goooo

stringp string OO]

sting0 000 (256 000000000)0000000OTOOOO

string-upcase str &key :start :end (00O
stroggdopobobbooooobobobboooooog

string-downcase str ékey :start :end (00O
strogggdobobobbooooobobobboooooogd

nstring-upcase str [0O]
str0 0000000000000 0O0O0O0O0O0O0O

nstring-downcase str &key :start :end (0O
strodgogobobbboogooooboobooboog

string= strl str2 &key :startl :endl :start2 :end2 (0o
00 strid str20000000TOO0O0OOstring=000000000000000

string-equal str! str2 Ekey :startl :endl :start2 :end2 [OO]
stri0 str200000000000Ostring-equal 0000000000 OOODOOO
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string object [00O)
object DO D OODOOOOODN object OO DOOODO 0bject 00 OODOOOO objectd symbol O OO
OO0 pname 0000000 O0O0OQO (equal (string ’a) (symbol-pname ’a))==TO 0000 (eq
(string ’a) (symbol-pname ’a))==NILOOOOO00 objectDOODODOOOO0ODOOCOODOOOOO
0000 (000 Common Lisp000000D0) 00000000000 DO0OOO0OOO0OUOODOODO
0000000000 NILOOD format 000000000

string< stri str2 [00O)
string<= strl str2 [00O)
string> stri str2 [00O)
string>= strl str2 [00O)

str10 str200000000D00CO0O000DOOOCOO00ODOOO0O0OO0ODO0CO0O0O00DO0O0O0ONIL
gboOobob0ooobO0obooooobobo0oobOobobobooboobAaczOOOomm

string-left-trim bag str [00O)

string-right-trim bag str [00O)
str000000000000000 g0 00000000 DODOODOOODOODOOODODOODOO
bog 0O ODOOOOODOODOOODOODOOOOODOODOODOOstr0OOODOODOO

string-trim bag str [OO]
bogUOOO0ODOOO0ODOOOO0OOD g OOODODOOOODOO ser000D00O0O0DOCOODOOOO

substringp sub string [OO]
sub0000 string0 0000000 0DOOOO0ODOOTOOODOODOOOOODOOOOODOOD

84.1 0OO0OOODOO

euslispO0 000000000000 0OO0O0O0 UTF-8O0DOO0OOODOOO

U000 concatenate U0 000 0000000000000 0OOO00O00ODOO0OROSOODOOODOOO
0000000000000 0DO0O000D0000 string00D0000O0DOOOODOOOODOO

(concatenate string "0” 7?07 0”0”7 ”’07) - 000007
0o0o00ooo0o00oo00ooO0o0o0ooOo0o0ooOo0o0oo0o0oooooo0ooo0n

(reduce #’(lambda (vall val2) (concatenate string vall val2)) (list 707 07 ?0” 0”707 »0” 0" 7”7
|:| ” 77|:] ” ”D 2 ?’D ” 77|:] ” 77|:| 77))

- ’000000000D00ooo”

coerce 100 UO0ODOOOOODODOODOOODOOO

(coerce (append (coerce 00 00 007 cons) (coerce ’0 0 007 cons)) string)
- ’00000000oag”
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8.5 Foreign String

foreign-string D D EwsLisp0 00000000 OCODOCOODO 10000000DO0OO0OO0OOOOODOO
000000000000 0D0D000Oforeign-string0 000000000000 O0DOOOOONODO O foreign-
string0 00 0000000000000 O00OOO0ODO0O0ODO0OO0O0O0O0O0O0O0OIlengthO arefl] replacel

subseq 0 copy-seq 0 0 0 foreign-string 0 00 000000000000 O0OO0DO0OOOOOOOOOO
oono

foreign-string 0 O /dev/a??d??(??0 320000 16)0 000000000000 I/O0D0OO0OOOOOO
0000000000000 0000000000oO00I/O00000000D0000DOOreplacedd
OO00000000oO000oDo0000o0d largechunkODOOOODOOOO0OOOOOO0DOOOOODOOOO
oo

make-foreign-string address length [00O)]
address0 0000 length0 000 foreign-string0 0000000000000 DO (make-foreign-string
(unix:malloc 32) 32) D0 EuwsLisp0 000000000 3200000000000000000O
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86 UUUUUoon

hash-table 000 0000000000000 O0O0CO0O0O0OOOassoc00O000O0O0O0DOOODOO
O00OOhash-tabled assoc 0 00O 0O0OOO00ODO0OOOOOODOOOOOOODOOOOOOODOOOOOO
OO00D0O0O00D00000O0OChash-tabled 1000000000000000000D0OC0O00DOOO0ODO assoc
ooooooooon

hash-table 0 D0 OOO0O00D0ODDO rehash-size OO0 00000000000 COODODODOODODOOOOO
OO00000000ooooooooooooDooboO00O0OsxhashO0OO00OO0O0O000O000OO0OOOOO
000000000000 00O000O00000D0D (equa) 0000000 OOOOOOOOODOOOOOO
hash-table D0 000000000000 sxhashOOOOODOODOO0OO0O00000O00O0OOsxhashOO0O
Uobo00bodoboOtteed 00000000 DOOO0OO0ODOOOOODOOODODOOOOOOOOODO
OO000O0O000O00000000OD00O000ODOO000000C0DO00O0D00ODDO000O0O0OOhash-table
O :hash-function OO UODOOO0OD0OOO0OO0OO0O0ODOODOOO0OOO0DDOODO#’sxhash U0 #’sys:address
OO00000D0D0C0EwsLisp00000000DO0COO00O00O0DDODOO0OO0000O#’sys:addressd00
coooooooo

sxhash obj [00O)
obj 00000000000 Oequald 20000000000000000C0000O0C0O0O0O0OOO
O0000OsymbolOOOO00O pname 00000000000 O0O0number00000 integer 00O
OO0Llst000O0O0O0000DOCOO0000DOOO000O0DOstring00000O0DODOOO0ODOO
0000000000000000000000C000000O0O0sxhash 0000000000000
000000000O0o00oo00o0oooo0oooon

make-hash-table &key (:size 30) (-test #’eq) (:rehash-size 2.0) [00O)
hash-table 0000000

gethash key htab [00O)
htab OO0 keyODOODODODOOODOOgethashOOsetf 00000000000 keyOOOOO
O000000000O0Ohash-table 0000000000000 O0ODOODODOOOODOOOOOO
1/rehash-size 000000 Ohash-table 00000 2000000000000

remhash key htab [00O]
hteb OO OO keyOOOOODOOOOODODOOODOOO

maphash function htab [0O]
htab 00O 00O functionO map 000

hash-table-p z [OO]
00 z0O hash-table 000000 OODOOOOOTOOOO

hash-table Oooo)
:super object
:slots (key value count
hash-function test-function

rehash-size empty deleted)

hash-table 000 OO Okeyd valueOO0O0O0000D00C0O00O00000O00O0QC countD O keyd valueO
00000000000 hash-functionD 000000 sxhash 000 O test-function 0000000 eq
O000OemptyO deleted 00 key DO OO ODD0O0O000O00O0OO0O0OO00O0O0OO symbol(OOOOODO
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gbooobgoobooogn

:hash-function newhash [Dooo0]
00 hash-table 00000000 newhashO0 OO OO0 newhash0 0100000000 integer 00O
0000000000000 newhashd 10000000 sys:address0 000
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9 Jooboobognd

9.1 0OUOogogn

000000000000 000000decho-stream O concatenated-stream OO0 OO0 0000

*standard-input* 0000 stdin fd=0
*standard-output* 00 00O stdout fd=1
*error-output* D000 00O stderr fd=2 bufsize=1

*terminal-io* *standard-input*0 *standard-output* 0000000000000

streamp object [OO]
object 0 stream, io-stream 0000000000000 OCOOO0O TOODOO

input-stream-p object [OO]
object 000 DOO00ODOODOOODOODOODOOOTODOOO

output-stream-p object [OO]
object 000D O0ODOODOOODOODOODOOOTODOOO

io-stream-p object [OO]
object 000 DOO0ODOODOOODOODOODOOOTODOOO

open path &key :direction -input [00O)
if-exists :new-version
:if-does-not-exist
permission #0644
‘buffer-size 512

open00path 00000000000 DODODOOOO0OODOOOOOpethD0C0O0OOODDOOOOO
:direction0 O :input, :output 000 :ioc0 000 10000000000000OCDC0O opendOdOon
O :append, :new-version, :overwrite, :error O NILO siferists000000000000O0O0O0O
O0D00DODO0O0ODO0O0ODO directionD :input 0O 0000 OO O :if-does-not-exist 0 0 O :error,
:create NILOODOO 100000 :new-version, :rename [ :supersede U0 OO0 O0OOOOOO
00000 :directionO :output 0 :i0 00 0000000000000 0O0COO0OO0O00OOD :input
000000000000 0O00000000O00000000000000000Oprobe-filed OO
OO000000 :buffer-size 00000000 5120000 :permission 0000000 0#06440000
SunOS400000 600000000 O0ODOOOOODODO

with-open-file (svar path . open-options) Erest forms [0OO]
pathO0 0000000000 open-options 0000 000000000000 swerDO00O0OOO0OO
0000 forms00000000O000000forms0000000000O throw, return-from 0O
00000000000DO0D000D0ODO0OOwith-open-file d 0 unwind-protect 00O O close
O0000ooo0oOoDooOoooooooooooon

close stream [00O)
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streem D0 00000000000 TOOOOstreemOO0OODOD0OOO0OO0OOOODOONILODOO

gooooOoOooooooooooooOoOoOoooooooooooooOogoGecooooooooo
ooooooo

make-string-input-stream string [00O)
string0 0 00000O0O0DOOOO0O

make-string-output-stream size [00O)

sizeUJOOO00O0OO0OO0O0O0O0O0OO0DOO0ODOO0OOCODOOOOOOOOODOOOOOOOOOO0OOsizeO
gboooobooboooboobobooboooobooogoon

get-output-stream-string string-stream [OO]
string-streaem 0 0 00000000

make-broadcast-stream &rest output-streams (0o

00 (broadcast) 00 000000000000 O0O0O0O0O0OO0OOO0OOOOOO output-streams
goooooo
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9.2 000 (reader)

gboooobooooogd

*read-base* 00 000000000000 10

*readtable* reader 0000000000 OD0OO0DOOOOODO

Reader OO OOO0ODOOOODOO

( ooooooo

” opoooooo

’ goooooood

# opoooo

H oood

back-quote

list-time eval

Q oo

% cooooooooood

-

goboooobon

\ 0oooooooo
... 0oooooooo

o0bDOo0oDo000Osymbol DOOOOOOOODOOOOOOOOODDOOODOOODOODDOOO
0000000 symbolDOOOOOOOODODOOOO’abcd’ABCODODO symbolJOOODOOOOOCDO
0000000000000 000000’|ABC|,’ABCO’abc0000000OO |Jabel O’abe 00 0O symbol
O00000000o0o0oDooDo0 symbolDD0OOOOOO0O0O0DOOO symbolOOODODDODODO EusLisp
gbooboobOoooobooboobooobooooooobooboooboooboooobooOobOooobooon
0000 :UPCASE O *print-case* 0 0000000000 O0OOOOO

100000 100000000000 10000000 000000O0C0O0O0O0COODOOGOOOOOG
O0’|g:peubel 0000 symbol 00O 000D 0O0OO0O0D0OOOOOOD0OODOOOOO0OOOOOOOOODO
0000 000000000000000000000C00 letter00000000O0O0O0O0OOOOOOO
O00000000000000000000 (hardwired)O 00 00 OO copy-readtable 0 OO O readtable
000000O0set-syntax-from-char 0 0 0000000000000 000O00O0O0O0O0OO0OO0OOO0O
00000o000oo00oO0o0ooo0oooO0ooOo0ooOOo0oooOo0DoooO0ooOOo0oooooooo
O000000000000000000C00000000000000O0#xe 0000000000000
ooooo

%0 0EusLisp 000 read-macro0 0000 0000000000CO0O00O0O0O0ODOOO%000000
0o0odooooooD lisp0000000000OD0DDOODODODOOY% +2*«3/4.000 (+1 ¢ (x2
3) 4.0) 000000000 2.50000CO0O0000ODOOOO0OODLEspOOO0ODODOODOOOOOO
%(sin(x) + al1]1) 0O (+ (sin x) (aref a 1)) 0000000O0D10D0000DO0OODOOO 200000
OO000DOfunc(abc ...)0aryl1 23 ... 100000000 func(a,b,c) 0 ary[11(2]1[3]1 0000
000000000000 000000000000000000%(a < )0 (<« ab)dOOoOogod%lo]
= b[0] * c[0]) O (setf (aref a 0) (x (aref b 0) (aref c 0))) DODDODOOOOODDOOOODOO
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OoOoD0obDOo0ooooboooooboobOoDOond%@sin(x) + cos(x) / sin(x)) O (let* ((temp (sin
x))) (+ temp (/ (cos x) temp))) IO OOOOOOOO

O00000#0000000000000 (integer) 000O0#0 00000000000 OOOOOOO
o00oooo (0.9 0000000000000000C00000D0O00OU0DO0OOUODOOOUOOoOOO
ooooog

#nA(..) OO

#B 200

#D [0]00 [000D0]0000; #DI180 = 3.14
#F(...) DOO0OOO

#F((..)) 0000; #2F((..) (..)) is matrix
#I(...) OOOOOO

#nI((...)) OOOO

#J(...) DO0O0ODOO0O #J(myclass ....); 0000
#0 800

#P OO

#R [0D00]00 [0]0000; #R3.14 = 180.0
#S(classname slotnamel vall slotname2 val2 ...) OO0 (DOOO0OOOOOOO)
#V(...) 0000 #V(vectorclass ...)

#X 1600

#(...) 0D0OO

#n# OO OO0

#n= 00O OO0

#> 00; 000000000000 lambda-closure
#\ 00

#, UO0DOODOOO

#+ 000000 (positive)

#- 000000 (negative)

# Jgooooo

#: JOODODOODO symbol

#...# 0000;00000
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000000000000 eof-error-p, eof-value 0 recursive-p 0 00 0000000000000 2000
O000000000 end-of-file0 0000000000 0O00OOeoferror-p00000000O0TOOOO
O00O0eof 00000000000 Oeof 0000000000 OOSnatchcontrol000000000OOO0
OO00000Oeof-error-p0 NILOODOODOOODOOOODOOOODOOO eof0000D00O0O00OOOO0O
OO0000000000 eofwalued D00 eof-walue 0000000 ONILOOOODOODOOOOODO NILO
OO00000ef000000D0OOOO00ODOOOO0DODOO0ODOODOO0OODOOOOODDODOOODOOO
0000000000000 000000000000000consd gensymOOO00O000O0O

recursive-p J Oread-macro 0 00 0000000000000 O0DOOCO0ODOOOODOOOOOrecursive-pd
non-NILOOOOOOODOODO0DO0OD00000000#n=0#n#000000000000000O00ODOODOO
oO0o00ooOO0obo00oOo0obOooOoOoboOobobooooboooOoDbooboo

read &optional stream (eof-error-p t) (eof-value nil) recursive-p [OO]
sO0O0d100000n

read-delimited-list delim-char &optional stream recursive-p (0o
delim-char 00000 sO0000D0000O0D0O0OOOODOOOODOOO#KN]OOODOOOOO
O00oooOooooooooo

read-line &optional stream (eof-error-p t) (eof-value nil) [00O)]
#\newline(U0)J0DO0OUD 1000000000000 0OO0O0ODOOUOOOOODOOOODO

read-char &optional stream (eof-error-p t) (eof-value nil) [00O)]
100ddooooooooooooo

read-from-string string &optional (eof-error-p t) (eof-value nil) [0O]
string0 0 sUOO0O0O0O0OO0O0OD sO0D00OD00O00O0O0DO0O00O0OLO0O0ObO0O0 sbO0baO string
0000000000000 00000OO0O0O0Omake-string-input-stream 00 0 00 string-stream
oogooooo

unread-char char &optional stream [OO]
streemO char0O0 0010000000000 ODO0ODOOODOODO

peek-char &optional stream (eof-error-p t) (eof-value nil) [00O)
streem00 100000000Ostreem000000000000O0O0COO0O0O0QOO read-char O
000 unread-char 000000000 OO00ODO

y-or-n-p &optional format-string Erest args [OO]
format-string0 args D00 O0O00D00O0Y O n0”?00000000 000 «w”000000O
0000000000y O TOODOD nODONILOOOOD OODOODOOODOOOO

yes-or-no-p &optional stream [0O]
format-stringd args 000000000 “es0 no07 00000000 “yes” 000 “no” 0000
O000000000yesOUO TOOOD noOONILOOOD ODOOODODDOOOODO

00000 readtable 00D O0O00OOOOreadtable 000000 O0OO0O0O0ODODOOO *readtable*0 O O
ogagd

readtable-p z [00O)
z 0 readtable D00 TOOODO

copy-readtable &optional from-readtable to-readtable [00O)
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to-readtable 0000000000 O0ODOO readtable O 0O O O from-readtable 1 0000000 to-
readtable 1000000000 DOODO OO syntax table, read-macro table O dispatch-macro table O O O
002600000000

set-syntax-from-char from-char to-char [from-readtable to-readtable] [00O)
from-readtable O O O from-char O syntax O read-macro O O O to-readtable O O O to-char 00 0O O
gdd

set-macro-character char func [non-teminating-p readtable/ [OO]

charO read-macro0 0000 funcO00O0OO0O

get-macro-character char [readtable] [OO]
char read-macro00000O0O

set-dispatch-macro-character dispchar char func [readtable] [OO]
dispchar 0 char0 000 00O dispatch read-macro0 0000 funcO0OO0ODO0O

get-dispatch-macro-character dispchar char [readtable] [OO]
dispchar 0 charO0 000 00O dispatch read-macro0 00000
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9.3 0000 (printer)

gboboooooobooooobobooobooboobooboboobooonoa

*print-case* 00 000 :downcase JJ OO0 0 symbol DO ODOO0O000OOOOOOsymbolOOOO
Oo00o0ooooooooooooon

*print-circle* 00 0000000000000 OO0ODOOOO
*print-object* 0000000000000 OOOO
*print-structure* #0000 000000000C0000O000O
*print-level* 000000000

*print-length* 000000000

*print-escape* 000 OJ000O0O0O0O

*print-pretty* 00000000000

*print-base* 0000000000000 1000

000000000000000000000000000000000000O*print-circle*d *print-
structure*0 00 TOOOUOUOOOOOOOOOOUOOOOOUODODOOOOODOOOOODOOOOOOOO
coooo0ooooooo0oooOooooOoOo,0o0000oo00ooOo00DOoO00DbDO000D0 dump
gboboobooooboooooboooobooboobooooboooobooooboboobOooog
0000000000000 0D00 symbolOOOODOOOOODOOOO

print obj &optional stream [00O]
prinl 0000 terprid 0 00O

prinl obj &optional stream [00O]
000000 sO000 100000000000 0read00000000C0OO0OOOOOOODOODO
gbooobooboobooooboboobooboon

princ obj &optional stream [00O)
O000O0OOescape0 000 00quoted 000 (add) DO0D 000000 UOprint 0000 00Oprine
O000000000000D0O00000000D0000 (princ ’abc) OOODODO (princ "abe") O
O00000o000oDo0o0oooooooooooooooooon

terpri &optional stream [OO]
#\newline(ODO)ODOOOOOstreem 000000

finish-output &optional stream (00O
00 streemO0000O0O0

princ-to-string x &optional (I 16) [OO]

prinl-to-string = &optional (1 16) [OO]
0000000000000 D0002000000000£0 get-output-stream-string 000000

format stream format-string €rest args [00O)
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~A(ascii), ~S(S-00), ~D(1000), ~X(16 00), ~O8 0 0), ~C(00), ~F(OO00), ~E(0 00
0), ~G(general float), ~V(dynamic number parameter), ~T(00) 0 ~% (00 )00000000O0O
ooooogooo

(format t ""s s "“a “a ~10,3f7%" "abc" ’a#b "abc" ’a#b 1.2)
-—=> "abc" |A#B| abc a#b 1.200

pprint obj &optional (stream *standard-output®) (tab 0) (platen 75) (0o
ohy DO0ODODODOOOODDOOOODOOOODO.

print-functions file &rest fns [OO]
fileD fnisO0000007defun”00000O0O0O0

write-byte integer stream [00O)
write-word integer stream [00O)
write-long integer stream [00O)

integerd 1,2000 4000000000

spaces n &optional stream [00O)
obod 000000

pf func Eoptional stream *standard-output*) [0o0]
00 funcO00D000D0O0O0DODDOODOOODOOODOOODOODOO

pp-method class selector &optional (stream *standard-output®) [00O)
class0 0000000000 selectord000000000OOO

tprint obj tab &optional (indent 0) (platen 79) (cpos 0) [OO]
0000 opyOODODOO

print-size obj [OD]
000000 opjODODCOOOOODOO
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94 0OUOO0OO0OOOOOOODOD

EuwsLisp 004000 IPCO0OOOOOOO, 00000000, FIFOOOOODODOOO0OO0O0O0O0O0%00
ooboooboooooooooooobobboooboobboobooooooooooo@Oobooooooon
oobo0oobooboboooboobo0oboboooooboOooobOooboo0bobOooDbbo0b0UnixODOO00OOO
ooooooooo

9.4.1 0O0O0O0OO

Euslisp O O Systemb 0 shmem D00 00SunOS O mmap 0000000000000 OCO0OOOOO
O0Omap-file 00000000000 UOmap-fileO0OEusLispO0 000000000000 O00O0O0OOOO
foreign-string 0000000000000 O0OODO foreign-string 00000000000 OCOOODOOO
000000000000 00000000000000000000000000DO0O000000000
0000000000O:share000000000 NILOOOOODOOOOOOO:privated TOOOOOO
000000000000 0000000O000o000 (DU0)0000U0o0o00D0ooOoUooOoOn
000000000000 000D0000000share0 0000000 TOOOO2000000000
0000000000000 000000000000000000000000D00O0O000000000
SumOSO 0000000000000 000DO0000DOO000OoooOO0oo0oDooDO0ooooDooOon

640000000000 200 EwsLispO0O00000O0O0OO0O0OOCODOOOOO

;; 6400000000000

(with-open-file (f "afile" :direction :output) (princ (make-string 64) f))
;; 0000

(setq shared-stringl (map-file "afile" :direction :io))

;; 000000000

(setq shared-string2 (map-file "afile" :direction :io))

O00Oshared-stringl 000000000000 shared-string2 0 0 0 0O Oforeign string 0 000 O
O0O0Oreplaced setfJ aref 000000000 0OOOOODOOO

map-file filename &key (:direction :input) :length (:offset 0) (:share t) (:address 0) [00O]
fileneme OO ODOO0ODOODOOOOOO0ODOD0O0OOfilename0000000000ONFSOOODO
O00000O00O00bO0O0bO0OOd/devOODOOOOODOOODOOOODOODOODOODODOO
000 foreign-string 00000000000 Daref 000000000000 Omap-fileOOODO
sdirection=xmput 0 0000000000 foreign-string 0 0 0000000000 Osegmentation fault
goooooad

9.4.2 0O000O0ODOOOO FIFO

0000000000 make-msgqg-input-stream [0 make-msgqg-output-stream 00000000000
Oo0o0oooooooooooo0ooooDooO000ooDoOo00ooooooo0ooooOoooDoooOog
O00000oooooo0o0oooooo00oo0ooooDoo00000o0oDoD fname0 000000
OO00OkeyOOOOODOO

2UNIXODO0O000000000000000000000fork’ 000000000000000000FEusLisp 00300
0000 piped-fork 000000000
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FIFOOOOOOOOOODOOOOODOOOO0O uniximknod JOO 02000000 mode=#010000 O
gooooOrlFrO0OO0O0O0O0OOCOOOOOOOOOOOOOOOOOCOOODOOOOOOO0 FIFOOODO
gbooooOoboooobooboooobobooooobobooooOoboon

ooooooooo FrFIFOOODOOOOODODOOOOODOOOOODODOOOODOOOOOOO
OO0000unixmsgetl O ipcrm 00000000000

make-msgq-input-stream key &optional (buffer-size 128) [00O)
key0ODOOOD0ODODOOOODOOOODOOOODOOOODOODO

make-msgqg-output-stream key &optional (buffer-size 128) [00O)
keyOODDODODOOODOOODOODOODODODODODOODDOODOO

9.4.3 0O0O0OO

000000000000 oDooOo00oooDooooooOo0oooDoOUNIXOOOoooooood
0000000000000 o0do0ooD0o0o0o0ooDoooooo0ooDoooooooooon
(SOCKSTREAM) DOOOUOOOOOOO (SOCK.DGRAM)O 2000000000COO0OOOOO
0 make-socket-address 10 000 0000000000000 DOODODOODOOODOOODOmake-socket-
address [0 Osocket-address 1000000000 0OUNIXOOOODDOOOOODOO UNIXOOOO
0do0doo0o00o0Do0oDo0oo00o0Doo0oDooDo0o0ooooDoooooooooon
0000000000000 00000000D0o00O00n /ete/servicesO OO DOOOODO O Oservice O
OO00000000 symbolOOOO0DOOOD DO O unix:getservbyname 0 0 0 symbol 0 00O 0O service O
0000000000000 00000ooD1024000000000000reot00000000ODOODO
000000000000 000010240000000000000000DO0000DOOOODOOOOODOOd
ooo

goboobooobOobOoobOoooobooboooboboooboobooboooobooooOoooOooono
goboboooboboooobooooboboooooboboboooobOoobooboboobOooboobDOoo
(service access point) 0000000000000 O make-socket-port 00 0000000000000
O0Osocket-port DO0O0DOO0ODOOOOOOODOOODOOOOODODOODODOUOmake-server-socket-stream
OoOO0000o0o0oooooDoOOOOO000000oooooooDDDOOUdmake-server-socket-stream
oooooooobooooboobooboooobooobooboooooboooobboooDboooDoLoboOoDboOo
OO00000D0000000D0OO00O0 make-client-socket-stream OO0 000000000000 O00O0O
goooo

;55 an example of IPC through a socket stream:

;33 server side

(setq saddr (make-socket-address :domain af_inet :host "etlic2" :port 2000))
(setq sport (make-socket-port saddr))

(setq sstream (make-server-socket-stream sport))

;35 client side

(setq caddr (make-socket-address :domain af_inet :host "etlic2" :port 2000))

(setq cstream (make-client-socket-stream caddr))

0000000000000 000000oD0ooo0oooooDoooooDoooD1IoDo0OooDoOoood
000000000 multiple connection serviced 0000000000000 0O0OOOOOODODODOOOO



9. 00bOooboon 65

open-server 100 0000000000000 0O0DOO0O0000O0O0ODDODOOOOO0O0O0OOO open-
server 0000000000000 O00OOO (service access point) 0000000000000 OOOO
open-server 1 1000000000000 00O0O00O0O0O0O0COOOO Ewlisp0O0O0O00O0O0O0OCOO
ooO00ooO000 O0ooooOo0O0o0oooOoooOO0O0OObOO0000O0O0000b00000 open-server O
200000o0o0oOooOoOooOoOoOooooooOooboOoOoOoOOOOOOOOOOOOOOOOOOOOOOO
gosoooooooooooboooooooooooooboOooooooooooOooooooooboOogad
ooo

;3 server side
(defun server-func (s)
(case (read s) ... ;do appropriate jobs according to inputs
(open-server 3000 #’server-func)
. do other jobs in parallel
;; client-1 through client-N
(setq s (connect-server "etlmmd" 3000))
(format s "..." ...) (finish-output s) ;issue a command to the server

(read s) ;receive response

ooooboboooooboboboooboobo obooooboobooboo obooboobooooboooa
gbooooooboobooooboooboooooooboobobobooboobobobobobOoDobOooboooboon
b0 bobooooooooooboboboobobooboUooboobUobOobOoDOoboDoboobDoboooDoo
obooboooooboobooooobooboooobooboOooooboooboOooooboooboooon
oooon

0000000000000 00 0000000000 booOo000n unix:ssendto O unix:recvfrom O
oooooooodg

;3 ; receiver side
(setq saddr (make-socket-address :domain af_inet :host "etlic2" :port 2001))
(setq sock  (make-dgram-socket saddr))
(unix:recvfrom sock)
;33 client side
(setq caddr (make-socket-address :domain af_inet :host "etlic2" :port 2001))
(setq sock (unix:socket (send caddr :domain) 2 0))
(unix:sendto sock caddr "this is a message")
;3; how to use echo service which is registered in /etc/services.
(setq caddr (make-socket-address :domain af_inet :host "etlic2"
:port (car (unix:getservbyname "echo"))))
(setq echosock (unix:socket (send caddr :domain) 2 0))
(unix:sendto echosock caddr "this is a message")

(unix:recvfrom echosock) --> "this is a messge"
make-socket-address &key :domain :pathname :host :port :proto :service [00O)

obooboooobooooooboo

make-socket-port sockaddr [00O)
tobooboooboooboobooobbooooobooboooboooooboobooboooooon



9. 00bOooboon 66

make-server-socket-stream sockport &optional (size 100) [OO]
obooboobooboboooooboooobobooobooono

make-client-socket-stream sockaddr &optional (size 100) [O0O]
ooobooboobobooooboboooobooboon

open-server port remote-func [00O)
gobooboobooobooobo pert0b0O00OO0OO00OO0ODOOODOOODOOOOOOOOOOOOOn
oboboooooooOoobobobooooooooobobobooooooooooobooboooon
OO0O00D0O0oOoO0oDoOodOremote-func00000000DOOOOODOOOOODOOOO

connect-server host port [OO]
make-socket-address [0 make-client-socket-stream 0000 0000000000000 0OOOO
hostd port 000000000000 DODODOOODOODODOODOODODOODOODODOOO
00000000000 ooooooDo0ooooDoooooooooooooon

9.5 0OUOOooon

select-stream stream-list timeout [00O)
streem-list 0 00 00000000000D0000C0O000000000D0DDO0O0O0OOtmeouwt0DO0O
0000000000000 0O000O000DONILOOOOselect-streemO000000000O
ggodooobobootododoooooobooboboobbobddooooobobobbbobobog
U0000tmeowt DODDO0O0D0O0O0DOO0O0OO0DOODOO0DOO00O0OO00OO0O0OO témeout
000000000 00D0O0000DO0O0000DO0O0000D00 select-streaeam 00000000
O0tmeout 00 000000000000 0O0ODDOOCOODOODODOOOSselect-stream 0000 NIL
googd

def-async stream function [0OO]
streemO0000000COCOCOO0O0O0O0O0OO functionDDODDDODOstreemDO0O00O0OOOCODODODO
gooobobodbogoboobobooobuooboboobboboooboobbobboobbo
Oo0O0O0O0O0O0O0O0O0O0ODODDODOOODOOOOOO functionODDODODDODODOOOOODODOOOSIGIO
0000000000000 00000000000000000000000000 functionO OO
O00000000Cstreen 00000000000 OOOQOODOO SIGIODOODOOODOO stream O
000 wnix:fnctlOO0O0O0O00O
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9.6 00U

goooooSOobOOodOooOoOoOooOoOO00oDoOooOoobOoO0oooOoOd0oooOOoobOoOooooOoog
000000000000 00000000000000000000O host:device/directoryl/.../directory-
n/name.type.versiond Euslisp 0 O UNIX O OO OOOO0O0O0O0O0O0D0OO0O0O0O0OO0OO0O0OO0OO0OOOOO
O0Opathname 000 0000000000000 0O0OO0DOOOOO0O0O0OODOOOOOOOOOOOO
OO00O0#P00000000000DOO0OO0ODOOO

pathnamep name [00O)
OO0 nemeO0 0000000 TOOOO

pathname name [OO]
ngme 10 000000000000000O0COO0OO0O0O0O000000O0O0O0O0O0O00000 name
0000”/000000000000000000 namestring0000000

pathname-directory path [00O)
path0 000000000000 O0OOOY/’0000000:ROOTOOOOOOOpethO0OOOODO
gooooooood

pathname-name path [OO]
pathO0O0O0O0000O0O0DOOCODpethD0OO0O0ODOOOOODODOOOOO

pathname-type path [OO]
path DO O00000O0O0O0O0O0DOOO0DOOpeth0D0OO0O0OO0OOO0DOOODOOO

make-pathname &key :host :device :directory :name :type :version defaults [OO]
directiory,name 0 type 000000000000 UNIXOODOOODOOOODOODOODOODOO

merge-pathnames name &optional (defaults *default-pathname-defaults™) [OO]

namestring path [OO]
path0O0OO000OOO0O

parse-namestring name [OO]

truename path [00O)
path00000000DOOOOODOOOOODOODOODOOO
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9.7 UDLOOO0OOOOOODOODOOD

probe-file path 0O]
path00000000D0DDODODOOOOOOOOOOOO0

file-size path OO]
path 0000000000000 OCOOOOOOOOO

directory-p path [00O)]
path 00000000000 TOODODODOOOOOODOOODpethOOOODOOODOOODOOODOO
NILOOOO

find-executable file [OO]

UfileOOODOO UNIXOOOOOODOOOOODODODOOO find-executable 0 00 OO path-list O
0000000000000 UNIXO whichOOOOOOOOQOODOOOOOOODO

file-write-date file [OO]
fileDO0O00OO00O0OOO0OO0OOO0ODOOO0ODOOODOO (unix:asctime (unix:localtime (file-write-date
file))) D0DO0ODODOODOO

file-newer new old [OO]
O00OnrewOOO0OD0 od0D0OOO00DOCOOODOOOODOOOOTOOOO

object-file-p file [OO]
O00fle00000000000O0 magicnumber 100000000000 O0ODOODOOODOOOO
oooToooOo

directory &optional (path 7.”) OO]
pathO0O0O00000O0O0DODOOOOOODOO

dir &optional (dir ”.”) [00O)]
dirOO0O0D0DO0O0O00O0O0OO0ODODODODOOOOODOOOOOO0
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10 OO

10.1 D000

00000000 (signa)) 000000000000 OO0ODO0OOOOOOOOOOOO *error-handler*®
O *signal-handler* 00 0000000000000 0000O00000O0O0O0OOOOOO0ODOOOOO
O00OO0Oreset 0000000000000 throw OO0 0O0O0O0O0OO0O0OODOOOOEuwslispOO0O0O
00000000000 catch frame0 00000000 Oreset 00O (throw O NIL) DOOOOODO

0000000000 code msgl form Eoptional (msg2) 000 300000 4000000000000
0000000000000 cde0 0000000000000 0OO0OOOO0O0ODOOOOOO0O0O0O14070
0000000’'0130’'00000000000’00000000000O”¢/eus.h”0000000O0OO0O
msgl 0 msg20 0 0000000000000 0000O0frmO0000000O00O00O sODODOOOO

O000000000O0sig0 code0 20000000000000000000000D00O000sig0ODO
100300000000000000cde000000DODO0OOODO0OOODOOOODOO

00000000 D(end-of-file) DOEuslisp 00000000000 0U0O0Ewlisp0 000000000
obooooOobooooobooog

eval-dynamic 0 0Olet 0 lambda 00O O00O0O00O symbolOOOOOOODOOOOOOOOOOOO
gboooboobooobooo

identity obj [OO]
obj000000idnetity 0 quote 1000000000 ODOiIdentity 00 O0O0O0OOO0O0ODODO quote
000000 (special form) 0000000000 (identity ’abc) O abc 00000 OO0 (quote
’abc) == (quote (quote abc)) O’abc0 0000 0Oidentity IOOOOODODOODODO :keyOOOO
gooooooOooOoOooOOoOoOoOoOoOoOoOO

eval form [environment] [00O)
formO00000000O0O0O0O0ODOOO *evalhook*O formO environment 00000000000
OO00O0OhookOOODOODOOODOODOOOODOOOOONO

apply func Erest args [OO]
args0 funcO0O00000O funcO0D000D0 symbolO lambda OO0 closure 0000000000 OOO
00000 (special form) 00000000 ags0000000000 args00000000OOO0ODO
0000000000000000000000000egs0000NILOODOOOOOapplyOQO
000 funcal 0 O00O0CO0OO0OOOapply D funcall 00 10000000CO00O0O0OODOOCO
(apply #’max 2 5 3 (8 2)) --> 8.

funcall func &rest args (0o
args0 funcO000000argsO0000func000000D0OCO0O00ODODO0OOODOOODODOOOOO

quote obj [OO]
obj000D0O0OOOO

function func [00O)
closure 000000000 furcO symbol OO DO OODOODOOOOODOODOOO

evalhook hookfunc form [env] [00O)
hookfun 0 *evalhook*0 000000 formO0000000O0O

eval-dynamic variable [00O)
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0000000 wvariable(symbol) 000000

macroexpand form [0O]

OO00formO000 calDODO0ODO0OO00ODOOO0ODOOCO0ODOO0ODODOO0OOOO0ODO callODDO
0000000000 cdlOOOODOOOODOOOOODOOOO

eval-when situation {form}* [00O)
situation O compile, load, eval DO O O0O0OOOfrmO000000O0O0O0 situation0 000
000000000 DO0eval-whenOOOOOODOODODOODDOODOOODODOODOOODODOOOOO
O00compile 00000000 0OOformO00000000O0OOOODODOODOOODOOOOOOONO
0000000000 DDOooDO0D0d0Odefmacro0 0000000000 callOOODOOODOO
000000000000 000000000O01oad 0 situation0 000000000 O0OONO form
OlbadO0O load 0000000000000 OO0O0OO0OO0OO0OO0OOOlcad000O0OO0OO0OOOOO
0000000000000 000000000000000000O01ead00000D0OO0DOODOO

0000000000000 0Oevall situationD 00000000 OOOO000OformO00000
OO0 lbad0O0O00DOOOODOODO

the type form 0O]
formO type 000000 OO type 0O :integer, :fixnum, :float 00000000 O0O0OOOO
oooooooo

declare declaration* [00O)

0000 declaration0 000000000 O0O00O0DO symbolOODOOOO0ODDOODOOOOOOO
gooobooboooooboboboooooboo

special 0000000 DOOO

typeOOOO0ODOOOOO; (type integer count); DO OOOODODO integer, :integer, fiznum, :float
O flat0 00000000 DODOOOODOOOO0OODOOO0OODtypeC00O0OOOOOOO
00000000 (integer count) 00000 OOO0OO float-vector,integer-vector 1 0 0 0 0 0 O
0000000000000 (type float-vector vecl) DOODO type OO OODOOOOODOOO

ftype 00 O0OOOOODOODOOO

optimize 0 0 0 0O 00O *optimize*0 0O O0O0O0OO (0-3) 000000
safety 000000 *safety* 0 O OOOOO (0-3) 000000
space 000000 *space* 0000000 (0-3)000000
inine 000000

not-inline 0000 OO

proclaim proclamation [O0O]
obooooOooOoOOOO0OO0OO0OO0OO0OO0OO0O0O0O0O0O000000000Odeclare0100000000O0O
oooOOO0O0O0OO0OO0OO0OO0OD0OOODOproclaimO001000000000000O0O0O0O0O0OOOO

warn format-string €rest args [00O)

format-stringd args 000000000000 0OO *error-output*J 00000

error format-string Erest args [00O)
*error-handler* 0 J 00 0000000000000 0O0O0O00OOO0O00O0OODO0OOOOOOO0OO eu-
serror’ 0 *error-output*0 0 00000 format-stringd args0 format 0000000000000
O0000000000000D (session) 0000000000000 0O0O0ODOOOOOOOOOO
throw 0000000000 0OODOODOO0DODODODOODOOOOOODOOODOOODO
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O000000 Ewlisp0 0000000000000 O0OOOOOOOO *error-handler*0 00000
000000000000 D00000000D000D00D0O00D00O0 Euslisp O install-error-handler [0 O
O0000000ooo0oooo00ooo0oooo0ooooooooooooooOoooooog

install-error-handler handler [00O)
handler 0D O0O000D0O0O00DOOOODOOOOODOOOODOO
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10.2 OO0O0O0OoOoOOd

Euwslisp 00 0000000000000 00D0O0O0OO00O (loop) O0eustop 00D OD0O0O0O0OOOO
euwslispO00000000D0Oeustop0 000000000000 . eusrc"0000000D0DODOO EUSRC
OO0000D0O00O000DO0O0D0O00DOO00DO00CeuslispO000OO0OOOOOOODOOOODODOO
0000000000000 0000Oeustop0 00000000000 (session) D000

*standard-input*0 00000 TTYOOOOOOOO O eustop O O *prompt-string*0 0 0 0 0 0 O
O0'"eus$"0 0D OJODODO0O0O0O00D0O0O0O0O000000000000O0OCO*erminal-io*O0O0O0OO0O0O0O
0000000000000 0DO0000000DO000D0OOOeval00O0OO lisp0OO00OO0DOOODOO0O
O0000ODOOsymbol0ODOOO0OOODOODOOOOODOODOODOODOODOOOODOODOOOOO
0000000000000 0000000000 (special value) 00000000000 DOOOOOOOO
OO0 symbol 00D ODD0OO0OO0OOOO0OOODOO0OODODO UNIXOOOOOOOOsh(Bourn’sshel)DOOOOO
O00shOOO0ODO0 UNIXOOODOOOODODOOO”command unrecognized’0 00000000 OCOODOO
O0000D0Oeustopd lispO0 0000000000 UNIXOOOOOODOODOODOOOOOOD UNIXOO
000000000000000000000’, 0000000000000 000 (interpretive execution)
0000000000000 0O00000000000O00Ewlisp0000000O00O0 (lexical scope) O
000000000000 DOO00O0O0 specil 0O0O0O0D0DOOOO0OO0OODDODOODOOODOOODODOOODOOO
agoood

0000000000000 00*history* 0 00O0O0000000eshOOOODDOOONOO0OO0OO0O0OOO
O00000000O0O00000000000esh00O0O0O0ODOOOMIOOO0OODOONMO0O0ODO0O0OODO
gbboobOoobOoooooobobooboobbooboboobb0OUdemacsOO000O0O0O0OO0OOOOOOOO
oooon

O0-D (EOF)0 Ewlisp0 0000000000 (00O esh)D000ODO0OO0OO0O0OOOOOOOOOOO
OO00000000 exitOOOODOOOO

eustop O OSIGINT O SIGPIPEOOOOOO0O0OOOOCOO0OODOOCOO0O0OOODODOOOO catch
O00000O00OSIGTERMO SIGQUITOOOOOOOOD Ewlisp00000O0O0O0O0CCODOOOOO
OO00000000 catchOOOOO0ODuwnixssignal 000000000000 CO0OOOCOOOOOOO
ooooo

- [OO]
goooo

+ [00O)
goooo

++ [00O)
gooooo

4+ oo
gooooo

* [OO]
goooo

k% [DD]
gogoooo

skkk [DD]

gooooo
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*prompt-string* [00O)
eustopU 0 O0O0O0O0O0OODOOOO

*program-name* [OD]
00 EuslispO0O0O00D00O0D0OOOODO eus,eusx,eusxview 00000000 euslispdOO

eustop Hrest argu [00O)
ooooboooooao

eussig sig code [00O)
SIGPIPEOOOO000O0OOCOOD0OO00OOOeussighOOSIGPIPEODOOOOOOOOOOODOOOO
gboooboboobooboooonod

sigint-handler sig code [00O)
SIGINT(control-C) 0000000000 O0OOOOUOOUOOUOOOODOOOOOOOOOOOOOO

euserror code message Erest arg [OO]
U000bOo0obOoobobobodOmessaqged 0000000 O0ODOOODOOOOODOO

reset [OO]
0000b00bOobobOobboOnb ewstopd 00000000

exit &optional termination-code [OO]
Euwlisp0 0000000000000 D000O00DBDO0 termination-code (0..255) 0000

h 0O]
*history* 0 D000 0000000000000 000000000000O0O

! &optional (seq 0) [00O)
D00 seqq0 000000000000 Oseg0 0O O0O0O0O0OO0OO0OO0OOOOOOOOOOOODODOOO
seqq0O00000O0OCOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOCOOOO0O0
0000000000000000000000000000000 control-H (backspace) O control-B
OO0000D0dcontrol-F O contro-k KOOOOODOOcontrollADDOODOODOODOOODO control-L OO
O00000000Ocontrol-COO0O0O0O0D0O0O0O0ODOODO DO control-M (carriage-return) O control-J
(line-feed) DOOD0OODO0O0OO0OO0DO0O0OO0OO0DO0OOODOOOseq000OO0O symbolOOOOODO
ooooooOOOOO0OD0ODOODOOOOO0OO0O0OOsymbol000000O0OOOOCOOOOODODDO

new-history depth [OO]
depth 000000000 *history*I DO OOOOdepth 00O OOOO000OOO *history*O OO0
gooobbobbooooooo
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10.3 00000

Euwslisp00000O0O0LispO00000C0O000O0OCO0O0O0DODOOOODOOOODOOOOSBO0300000
gooooobooooboboooobooooooboboboooboobooo

euscomp 000000 O00D0OOO0O0O0DOODOOOOODOOODOODOO0ODOOOO0OOOOObOO0ODbOnn
gboooboboooooboooooao

compile-function 001 0000000000000 Ocompile-file 00000000000 0O0OOO0O
O0O00OOUOcompile-file 00 000000000000 O0ODOODOOOOOOODOOOOOODODOOOO
OO0 Ewlisp0000D00O0O000ODOQCOOdefparameter 0 symbol 000000000 ODOQO defund
00000000000 oo0oDo0o0ooo0oDo0oooooo0oDO0ooooDooooooooooon
O0compile00O00O0O evallwhen OO OOOOOeuscomp 000000 ODOODOODOODOOOODOOO
goooooo

euscomp  UNIXOODOODOOOOOD eausO000000O0OO0OODOO0O0O0ODOOOOOODOOOODOOO
doo00-Oo000D0 CObO0DDOODDoDOonDDOonoD-01,-02,-0300000 EwslispOO0d0O0OOdOoOOd
OO0000000D000000 (eptimize 1 or 2 or 3) JO0ODOOOOODODOOODO-SO, -S1,-S2,-S300
compiler:*safety*0 0,1,2300000000 *safety*0 2000000000000000000000O0
000000000000 00000000000000000000000000000 0 *safety*d 00
odooooooooooooooooo-vooooooooooooooooooboooooo-cOooog
cc0000 forkOODOO-DO0*eatures* 0 00 0000000000000 00000O00O0O#-0#+ 0O
Jooooboobboooooooobboooooooooo

000000'xxx 1’00000 EwslispO000000O0OOOO COOODOOODOOxxx.c? OOOOO
O000’xx.h’00000000000CO0000000000"xxx.0"0000000000D00007xxx.c”
O’xxx.h”’O0OOO0O0O0OO00000000000O0000O00O0oo0ooooooogoooooooog
O000OD00O0OUNIXODOO ecO0’xxx.c’O0000OO0CO0OOOOOOOOOOODOOODOODODOODOOO
O00'(load "xxx")’0000 EuslispOOOOOOOO

000000000000 euwsh’O0000000D0DOOCO0O0O0O0DODOCODO0OOOx*eusdirx/c00000O
Uo0o00b00obobio0bOdD*eusdirx0 JEUSDIRO 0D 00000 O0O0ODOO00O0O0O0O0DOOOOO
00 /usr/local/eus/000000000O00OC0OO0OOOCOOO

gooooooOooopooOoUo ccooUoooooUUoooUOUoOooOooUOUoooOooOoooooooooo
1,161 00 lisp00000O”]/common.”0 08,194 0 0 ”1/common.c”’0 544 0 O ”1/common.h”0 0000
colo000 lispO0000D0OOCOO0OODOOOOOOODOOOO000000CcOOODOOOOd
000000000000 0U0o0 (D0)00D00D0o00D0O000D0D000O0D0O0D0O0O0O0DO00DO0Oo0OO
000000000000 0000000oOo0ooooooO/var/tmp 0000000000 OOOOOOO
OoooooboooboooogooceccoooooodmvpDIRO0O0OOO0O0OODOOOOOOOODOOOOO
gooobobobood

oboo00oooobobo0ooboobobb00bdbessObobboobobooobobooboo g
goooooQoQopoOoOoOOOO00O0O0O0O0O0OOO0UOOUO0LOOLOOOOO0D ADBOxIPODOODOODO
OAOBOODOUOOUOOOODDOOOD ™ I’O0D000COO0O0O0’000000O0DO BOOODOOOOO
A0O0O0O0OO0DOO0OOOOO0O0O0O0OBOOO gD O ODOOOOOO0DO0 BOOODODODODDOOODOOOOOO
oooO0O0O000D0 AO0O0OO0O0O0O0O00000 BOOOOOOOO ADOOQOQOQOQoooooADOO
O0oooO0oooooooBoooooooooCoAdOOO0O BOOOOOOOooooooooooooo
goooOoOCOCOCOCOCOCOOOCOO0OODACOUOOOOOOOOOOOO 0000000000 ADDODO
o000 BOOOOODODOOOODOODO

000000ooooo0o00ooooooo0onn defund defmethodDOOOOO0O00O0ODOOCO
gboooooobooobooooboobooooboobooboobooobOooboooooobooooboooon
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0000000000000 oo0oooooooooooo000ooooooooooooooooooOogg
OO000O0O0O0O0O0OO0ODODODODODDODOOO0O0O000000000000000000 basename0 00000
000000000000 b ’0000000000O0OO0O0O0O0O0O7b.’ 0000000000 ib(...)7
000000000 OoooooDoooooogoograpoc’00oO”ap’0 00000000 0OODO0O0O0OO0
000 UnixO7cc’0”1d”0000000000D0CO0ODODOOODOOCOOO0OODOOOODOOOODOOO
0000000000000 o0o0ogoo cooooooooooonon?ing”, ?struct”, ”union”, "register”,
Vextern’0 00 07c/eus.h’0 0000000000000 O0OOOOOOO”pointer”, ”cons”, ”makeint” [
O0000ooo000oooo000oooooo00oooDoo000oooo0UoooDoDooDoOooDoooOg
0000000000000 0DoOd0eentry00000O0ODOODOOOO

closure 0000000 OOOOclosure 0 00O return-from 0 0 0 0 0 unwind-protect 0 O O clean-up
OO00o00oo0ooooooooooooooooon

disassemble 00 000000000000 O0O0ODOOOO0ODOOOODODOOODOOOOD COOOOOOO
OO00000 adbOOOODOO

euscomp {filename}* (UNIXOOOO]
EwlispO0O0OO0OO0O0OCODOOO

compile-file srcfile Ekey (:verbose nil) (0o
(:optimize 2) (:c-optimize 1) (:safety 1)  ;optimization level
(:pic t) ;generate position independ-
ent code to build library
(:cc t) ; Tun ¢ compiler

(:entry (pathname-name file))

OO000000o0ogoooo”rg seile000000000ODOOOO0OOO:werbose TOOODODODO
0000000000000 0obOo0oOo0o0oo0oooooooooboO0ooOoDooOoooOooon
coptimize, :c-optimize O :safety 000 000000000000 0OOO0OODOODOOO EuslispOOO
O0O000OO0bO0O0obOOobOooocOdpie00TOODOOODOODOO

compile funcname [OO]
000000000 ODOcompile00000000OO0OOOO0OOOOOOODOOODOOODOOODOOO
OOcompile-file 0000000000000 0OOlcadd00OO0OO0O0ODOOOODODOOODOOODOO
goooooo

compile-file-if-src-newer srcfile &key compiler-options [0O]
srefile00000000000D000OO0OD0OOO0OO0ODOODOO0ODOODODOOOODOODOOODOODOO
00000o0ooooooo>o’0onoooboobonoooooad

*optimize* [00O)]
oooooooooooooooood

*verbose* [00O)]
non-NILOODOOOOOOOOOOODOOODOOOOOOODOODOOoO0OOOoOOoOobDoooDooo
gooooo

*safety* 0O]

ooooboooooao
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10,4 0OO0OO0OO0OOOOO

load fname &key :verbose *load-verbose* [00O)
:package *package*
rentry (pathname-name fname)
:symbol-input ” fusr/local/bin/eus”
:symbol-output ?a.out”
:ld-option 7

load 00000 O0OOOOODOOODODOOOOOOOODOOOOO0DODOO EwlispO000000O00O0
000000000 Meme 0000000000 DDO0O0O000O0OEwslisp 00000000000
0000000000000 000000Omagic number 100000000000 D0OOO0O0OO
0o0dddooooooooooooO0’T0D0ODUOO0U0DUOOUOOODODDOUOODDODODOOOODOO
Jodo0doo0odoodoooooDooU0oO0’ro0o00DU00D0DO0ODO0O0DUODUOODOOoOOg
0000000000000 0000O0O0?/”000000000000000000OOload OO
O00000O=*load-pathx0 0000 000O0D0OCDO0OOOOODODOOODOOODOOOOOOO
xload-path*[] ("/user/eus/" "/usr/lisp/") 0000 freme0 D00 "1lib/math"000000000O0

load 0 "/user/eus/1lib/math.o", "/usr/lisp/llib/math.o", "/user/eus/llib/math.l","/usr/lisp/1:
0000000000 oo0ooodoooooooooooooo

ceptry0 00000000000 CODOOCOOOCOODOOOOO0OODOOOO0ODOOO:entry " myfunc"
000000 myfunc 0000000000 OO0O0DOOO0O0O0DOOO00DO0O0DODO0MmM30OO0O0O0
O000000000000000000 basenameDOO00000O0OO0O0COODODOO :ld-optionO O
OO0O000000ODOOoOo0O0ooOoDOobDOOO0OOsuncore 10 00O0D0OOO00OOOOOODODODO
0000000 :d-option 00 "-lsuncore -lsunwindow -lpixrect -lm -lc" O00O0OO0OOOO0O
Solaris0 00000000000 COOOOOOOOCOOOIMO 200000000000000Q0OO
000020000000000000000000000

:symbol-input O :symbol-output 00 0000000000 DOODODOODODOOODOODOOODOOODOOO
0000000000000 00D0000 200000000000000000ABOOOODODOO
000000000 0,BO AJOOOUODOQOOO0O symbolOODODOOOOOODODO :symbol-output
='a.out"00 00000000 ADODODODDDOOOOOOOODODOOOOO symbolOOOOa.out
0000000000000 BOOOOOODODDOOOBOD AODDDOOOOOOO :symbol-input =
"aout"OOODOOOOOOODOOO

Solaris2 OSSO O OOO0O0O0ODOOOOOOOOOOODOCOOODODODOOOOOO dlepen000O0O0O0O
OO0000D0O0O0OOdlepen0000O00OO0O0O0O0O0ODODOOOOODODOODOOOOOODODOOOOO
CO00000O0O0000DoOo000O0r-Kpic’OOOOOODOOOOO000DOdIopenO0O0000ODO0O 20
0000000000000 0oDObO00oDoO00oo0DO0oooDbO0OO0nDOdldese0DOOOODODO

load-files &rest files (0o
:verbose 0 TOOOODOfilesOODODOOOODODOOO

*modules* [OO]

ubogbooboobobboaoboaoboobaoooon

provide module-name [OO]
module-name 00 0000000000000 O0ODOOOO*modules*0 000000 module-name O
symbol 0000000000000 0OO0OOrequire 010000000000 00O0O00ODOOOOODOO
odoooooooooooooood
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require module-name &optional file [OO]

*modules*[] 0 0 module-name 00000000000 file0000O0O0O0Oprovide O require 0 00
000000000 00D0o0o0oOo0ooO0o0D 2000000000000000001000DOO
O0D0”A’0 20000000007B’07C’0000000B’O07"C’0000000000O0”A’00
0000000000 0000ooo00Ooddd providelOOO0O0O000O0O0O00O07A’000000
0000000000000 000000000 require 10000007B”’07C’O000 provideO O
000000 (require "A" "a.0") 00000000 O’B’O0000000QO0O*modulesxdd0"A”
0000000007000 0000=*modulesx0”A”’07’B’00000000000000O0O0ODODO
07’C’00000000007A’00000000000007C"O*medulesx0 00000000000

system:binload opath gpath &optional (entry (pathname-name opath)) [00O)
(symfile ” fusr/local/bin/eus”)
(symout "a.out”)
(ldopt 2 )7)
goooboooooobooooooboo
[O0]

system:txtload fname
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10.5 OOO0O4OoOoO

describe obj &optional (stream *standard-output™) [00O]
describe 00000000 slot 00000000000

describe-list list &optional (stream *standard-output™) [00O]
Lst00D0OO00O0D00D describe0O0O00O0O

inspect obj [0oo)j
inspect 0 describe 000000000000 O0DO0OO0O0Oslot000000DOODOO0OODOO
O0000slet000000000O0000O00O00Oslot00000O0000’7000000000
ooooooooooobooo

more &rest forms [00O)
*standard-output*J 000000000000 0O0O0OO forms00000000000O00O00O0O0O
000 UNIX O’'more’ 0000000 *standard-output*0 0 O O 0 Omore 0 describe 00 00O
gooobobbooooobobbboooooooo

break &optional (prompt 7:: ) [00O)]
breek 0000000000000 O0ODOODOODOOOOODOODOOODOOOO 0000000
0000000000000 0OOOOObreak000O0O0O0O0OOODOcontrol-DOOODOOO

help topic OO]
help OO topic 0000000000000 O¢tepicO0 000000 symbolOOODOODOO KCLODO
0000000000000 0000 Ewlispd 000000000 DOOOODOOOOOO

apropos key [00O)
apropos 0000000000000 O0OOODOOOOOOOOOOOOOOOOOOOOOOOOO
OO0000O0symbol-name 00000000000 keyDOOODODOO symbolOOODOOO

apropos-list key [OO]
apropos 1 O0O0O0OOOOOO0OOOOOOO0OOOOOOOOOO

constants &optional (string ”7”) (pkg *package™) [OO]
pkg0O0D0O000D0O00D0ODO string0 00 symbolOOODOOODOODOOODO

variables &optional (string ””) (pkg *package*) [OO]
pkgU 000000000 ODOODOOODOO string0 00 symbolDOOOODOOOODOOO

functions &optional (string ) (pkg *package*®) [OO]
pkg0 0000000 OO0O0DDOOOOD string0 D00 symbolOOOOOOOOOODOO

btrace &optional (depth 10) (00O
depth0O00000O00DOCOOODOO

step-hook form env [00O)

step form [00O)
stepU trace U0 000000000 0O0O0OOOOOOODODOODOODOO

trace &rest functions [00O)
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functions0 00000000 DOfunctionsD00 000000000 DOOO0O00O0OCCOODDOOOOOOOO

untrace &rest functions 0O]
0oooooooon

timing count &rest forms [0o0o]
formsO countO0O0 000 forms0O 1000000000000 0OOOO

time function [0oo]
functionO00ODOOO0DO0OOOO0ODOOOOODOODO

sys:list-all-catchers [0O]
0000 catchOOOOOO

sys:list-all-instances aclass [scan-sub] [0O]
OO0000D0OD00D000 acless0000000COODOODOOOODOODOOODOOOOO scan-subO
NILOOOaclessOODOOOOO0O0O0000O0DDOOOO0ODDOOOaclassOO0000O0O000O0OO
oboooboooooogon

sys:list-all-bindings [00O)
gbooobooboobooboobooboboboobooobooobooo

sys:list-all-special-bindings [00O)
gooobobbooooobobobobooooon
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106 OUOOoOOooOoOOd

EuwsLispO0OO0O0ODOOOOO0ODOOOOO0OODOOOOODOOOOODOOOOODOOOOOODODODOOO
oboob0o0oooobOob0booooDobO0b0bo0o0ob0bo0ob00b0bO0Ob0000*print-circlexd
xprint-objectx] TOOOOOOOODODOOOOOOOOOODODOOODOOOOOOOOD TOOODOO
ocooooooooobooboooooooooobooooooOooOoooooOoooDbOoooooOoOoo 3bOod
oboocooobooooooboon

dump-object file érest objects 0O]

dump-structure file &rest objects [00O]
O000000000000D0000 fileO objects00000O0O

dump-loadable-structure file &rest symbols [0O]
symbol 000000000 DOOOODODO fileODOOOODOODOO fileDOO0ODOOOODOOOOO
obooooobooog

(setq a (make-cube 1 2 3))

;; sample for dump-object
(dump-object "a-cube.l" a)
(with-open-file
(f "a-cube.l" :direction :input)
(setq a (read £)))
(print a)

;; sample for dump-structure
(dump-structure "a-cube.l" a)
(with-open-file
(f "a-cube.l" :direction :input)
(setq a (read £)))
(print a)

;; sample for dump-loadable-structure
(dump-loadable-structure "a-cube.l" a)
(load "a-cube.l")

(print a)

10.7 OOoOoOoboobOoood
0000000000000 OSclarisD000C0O0O00O0O0O0O0O0ODODOODOOOSolaris2d Euslisp 00
OO000D0O0O0000DOCSolaris 0000000 0DOOCOO0O0ODODO0O0O0O0 sbrkODO0O0O0DDODOOO

gbooobooogao

save path &optional (symbol-file ””) starter [00O)
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save 10000 EuwslispO OO0 OOO0OO0O0O0O0OO0O0DOODOOOOOOODOOOOO UNIXOOOOOO
00o00o0oooboooboonoD sterter D00 000O0O0O0O0ODOODOODOOODOOODODOOOO
0000000000000 D0000D0000000 Ewslispd000O00O0O0DOODOODOODOOOO
O sterter 0000000000000 O0OOOOOOOO *standard-input*0 *standard-output*®
goboooboobuooobooboooboobboobooobbobboooboobboobg
0000000000000 0mmap0 000000000000 mmap00000000O0OO0
00000000000 O00DOO000DOOO00b0oDoSwmmO0O00000O0O000O00DO0QO host-by-name
0000 NISOODDODOoooooooooooDooooooooooooooooooooooooo
goooooobbobbbobdodogooobobobobbbbobdddooooooobbooboboog
0000000 XwindowOOOOODODOOODOODOOODODOODOOOO XserverOODOOODOODOO
Joooobobobooooooooog

10.8 OOggoooogoooon

Euslisp0 UNIXOOOOOOOOOOO*toplevel* 000 0000000000000 OOOOOOOO
U0000000OeusO0ODO eustopl eusxU 00 xtopUO0O0Osaved 3000000000000O0O
cooooo0ooooo0oooooOoooooOoooooo

goboboboobooobooobooboobooobooboooooboooooooooobooobooonoag
gooooooooooboooooboobooobooboooboooboobooobOooboobobooboboOoDbooo
bobooboboooboobooooboob20000b0000b00bOO0O0ooO0OobOoon

(defun pprint-copy (infile outfile)
(with-open-file (in infile)
(with-open-file (out outfile :direction :output)
(let ((eof (cons nil nil)) (exp))
(while (not (eq (setq exp (read in nil eof)) eof))
(pprint exp out))))))
(defun pprint-copy-top (&rest argv)
(when (= (length argv) 2)
(pprint-copy (first argv) (second argv))))

000000000 EwlispO0OOD0OO0OODOOO (save "ppcopy" "" ’pprint-copy-top) O ppcopy OO
OO0 UNXOODODOOOOoOoooo

Solaris 0O Euslisp 00 0O00Osave 000000000 O0ODODOOOOOOOODOOCOODOOOODOO
0000000000000 0000000 lib/eusrt. 100000 *toplevel* 000000000000
lib/eusrt. 1000 Euwslisp000000000O00D0OCOO0O0DOOO0ODOO

109 OUOOOoOoO

lisp-implementation-type [00O)
"EusLisp"O O OO

lisp-implementation-version [00O)
OO0 Ewlisp00000D00O0OO00OOCODOO0ODOO0O0OOOO0ODOODODOOOOOOQO"MT-EusLisp
7.50 X 1.2 for Solaris Sat Jan 7 11:13:28 1995"
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0110
EusLisp [

11 OOoogad

11.1 0Oogdo

doo0o0000000000o000oo0o0o0o0D0DO0DO0oooonDooDoO0O0n0EwslispO0Oonod
0000000000000 00doo0ooD0o0ooD0Do0odoDO0o00Dd0chunk0OdDOO
000000000000 DO0000000DLOO00O00DOO00O00DO0DOO00ODOO0o0bOO0OO0ooOooOoooa
OO0000OO0O00D0O00O0chunk 00000 symbol, cons, string, float-vector DO OOOODOOOO
0000000000 oD0o0DOO0DO00o0DOoDoo0o0o00O00 chunkOOODODODOODOODOchunk OO
0000000000000 000000000000000000000000D0EwsLispO00O0O0O0O0O
O0chunkOO0ODOD0O00O0O0OOODOOO0 UNIXOODOD chunkOOOOOOODOODOODOOODOODOO
0000000000000 00000000D000000000 system:allocOO0O00O0O0O0O0ODOO0O
O000000000000000000000000000000000000000 25%0000000
O00Osys:*ge-margin*0 00000 0100 090 0000000000000 OOOOOOOOOOO

0000000000000 000000Omark-and-sweep 0000000000 OOO (GC)OODODOO
ooboooooooboooooooooooooboboOooboooboooboooobooOoobooooboOoooDon
OO0000D0OD00O0000 free-llistsI0000O0O0OGCODOOOOOOODOOOOOODOOOOOO
000000000000 00000OD0O000D0D freeb000D00O0OOO0O0OODODODOOODODOOO
gboobooobOoooobooboobooobooobooboOoooobooboooobooobOooooon
oboooOooboobooooobOobobo0oooobobob consOO000O0O0OO0O0OO0OOODOOOOOO
0000000000000 DOOO0000000O0E Euwslispd consO00000O0O0O0O0OO0ODOOOOO
00000000000000000000000000 Osys:*ge-merge*010000000000000O0
0000000000 03000 0sys:*ge-merge*0 0000000000000 OOOOOO0OOOOOO
OO000000000cons00D00000DO0ODbuddy-cellD00O00D00O0O00O0O00O0O0consO0OOOO
goboobooobob3goooobooooooboooooooboooooooobooobbooooDooDo

sys;gcUUOOO0O0ODOOOO0OOODOODOODOOOODOOOOOOOODO0OOO0bOObOOOO0ObODbOn
gbobooboboooobobooooobo 2000000000000

00000004 fatal error: stack overflow”’0 0000000000000 000D0OOOOOOOOOOOO
00000000000 Osys:mmewstack LispO0 000000000000 OOOODODOOUOsys:newstack
0000000 0O0Oreset 000000000000 O0O0ODO0O0OODOOODOOO0ODOONO unwind-protect O
ooooooo0oooobooooooobooooboooooboooo

goooboobooboooboooobooboooboboobooboooboobobobOoobobooboboono
OO0000D0O0000D016Kword OO 0O0LispO0OO0O0OO0O0OO0OO0O0OOODOODOODODODOOOOODOO
gbooboooooboooooobooooooboobobobobooobobooobobobobooon
O O ”segmentation fault”0 00 0000000000000 0O0O0OOOOOOOCO0ODOOOOOOODOOO
OO000D00ehO0ODOO 1imit000000000DOO0OO0O0O0O0DOOOODODOOOO0O0OODDOOO
oood

sys:reclaim [0 sys:reclaim-tree 0 00 0000000000000 OO0OODOOODOOOOOOOOOO
O0do0ooooooooooooo0ooooo0oooooo00oooo0oooDooooooDooog
oodooooooooooooDooOogoooooUooDooooDbDooOooDoog

memory-report 0 room J 00000 D0D0DOOOOOOOOODODODOODODOOODOOOOOOOOOO
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googo

address0 000000000 DOOOOOO0O0OODOOOOOODOOOOOODOOOOOODDOOOOO
gboobOoboooobobooooobooooboboooobooon

peek poke 000 000000000000 OO0OOOOOOOOOODOOOODODOOO :char, :byte,
:short, :long, :integer, :float, :double 00000000 OOOOOOODOC(SYS:PEEK (+ 2 (SYS:ADDRESS
’(ab))) :short) J0cons 000000 IDOOOOODOOOOOOODO

list-all’ 0000000000000 0OOCO0ODOOO00OOO00DOOO00ODODOOOOO0ODOOOODO
gbobooboboooooboooobooooonog

sys:gc [00O]
googoboboooobobobuoooobbbooooobb bbb boooobbbbooo
oboooboooboo

sys:gctime [00O)
sudboboooodoobogloooodgoooooodo2oogogoooooooooooon
00000100000 1/600003000000000000000000000000000O0OO
oood

sys:alloc size [OO]
000000000 swelOOOOODOOOOODOOOOOOOOOOOOOODOO

sys:newstack size [OO]
O0000000000O0size0000000DO00OO0OOODOOO

sys:¥*gc-merge* [00O)
OO000000000000*ge-merge*0 JGCUUOODOUO0ODOOO0ODOOOOOOOOOOODOO
didddddddddogouobibb cons 000000000000 go.3
00000000 04000000000000000000000000 40%00000000dcons
gooobooboooooobobobtboooooobbObboooooDobObbo0oooUoDboboo

sys:*gc-margin* [00O)
000000000 dd0*ee-margin*O OO ODOO0OO0O0OOO0OOO0OODOOOOOOOOOOO
J000UNIXOOOOOoDDOhooooooooooooooooboooooobooobooooo
0250000GCOOO2%000000000000000000000

sys:reclaim object [OO]
00000 object 00D 00D00O0ODOOOOODOO0ODOO0ODOOODOODOOODOOODODOOODOO
uboooboooobobooood

sys:reclaim-tree object [0O]
object DO DOUOODO symbol OO UODOOOOODOODOOOOODODOO

sys:btrace num [0O]
LspO0OUODOO0O nemOO0D00O0OO0O0DOODOOOOODOOOOOO

sys:memory-report &optional strm [0O]
goboobgoboboboobboobooboobo stem0bOo0OOODOODO

sys:room output-stream [0O]
gogoobbbooooobobbobooooon
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sys:address object [OO]
O0000000000000 object0 OO OOOOODO

sys:peek [vector] address type [00O)
address0 0000000000000 O0O0DOOO0DOOODOOODOOODOQOO typeO O :char, :byte,
:short, :long, :float, :double 00000000000 Owector 00000000 ODOODO0OODOODO
O00UNIXOOOOOOOOOoOoOoOoOoOO0O0OD0OSwmm 0000 aouwtdO00000#x200000000
000 (sys:peek #x2000 :short) U magic number(d O 0 O 0O #0403) 0 0 OO Solaris2 0 O ELF O O
OOO#10000 000000 (sys:peek #x10000 :long) O"ELF’O00000O000ODOOO #xff454c46
O00000DOwvector 0000000000000 foreign-string0 00000000 wectordO00O
000000000000 D000O (sys:peek "123456" 2 :short) 00734”7000 00 short word O
000 (#x3334(13108) 00O 0)

Ubobobobob0obobO0obO00dOUshort, integer, long. float, double wordU D OO
00000000000 ”bus error’d000O0O

sys:poke value [vector] address value-type [00O)
valued address0 0 0000000000000 DOO0OOCOOOOO00ODOOOOCOOOOODOOOOOOO
0000d0000ooOoooooooOooODOoODOO00000000000000d04d ”segmentation fault”
OO0O0O00O0Oshort, integer, long. float, double word DO DO OOOOOOOOOOOOO”bus
error’0 00000

sys:list-all-chunks [00O)]
O000oooO0o0ooood chumkOO0O00ODOOCOOODOOOOODOOOODOOOO

sys:object-size obj [0O]
oy 00 0000000000000 O00O0O0OCOODe0O0OOOODOOOO0O0O0OOOOODODOO
oo0o00O0o0O0o3bob00o0oooob0ooooobolo0ooo0oooo2000000000000000
ocoboooOOoOOoOO0OOO0O0O000000000O0O0O0OCOOoOOOOODOOOmM300000000
oooooOoO0O0O0O0O000O000000000000000000000000000000symbol
OO00000D0O0O0DODOproperty-list DO 00 print-name string 0000 symbol D00 ODO DO
ocoooooooooOoOoOoOOOooo
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11.2 UNIXOOOOOOO

EusLispO0OUNIXOODOOOOODOODOOODOOODOOOooooooooooooooooooboooog
O00000000000000000000000OUNIX system interface (2) 00 U0 O O O *xunix-package*
0000000000000 0000DO000O00DO00O00000000DO00DOO00DOD0O0DO00o0DOOoDOOoooOad
000000000000 0000000000 Ounix:socket, unix:bind, unix:connect 00O 0O OO
0@000ooooooo IpCOD0DO0OO0OOoOoOOon

11.2.1 OO

unix:ptimes [OO]
ooobooboooooobooooooooooooooOoooooooooooooooooOooon
Os00000C00O0O0O0O00000000000000 unix:getrusage0 00000000

unix:runtime [00O)
0000000000000 0000O00O0oU0ooooool/e000oO0On

unix:localtime [00O)
obooboobooboobooboooboobobboboboobooobooba

unix:asctime tm_intvector [00O)
0000000000000 00O000000000000000 (unix:asctime (unix:localtime))
godoooooooooouoooooonon

11.2.2 0000

unix:getpid [OO]
00000o00ooooOo Ibe0O00dOoO)oOoOO

unix:getppid [OO]
oodoooboooo Ibogdod

unix:getpgrp [OO]
0doobooooooo iIbodod

unix:setpgrp integer [OO]
0dooobboooooo Iboooooo

unix:getuid [OO]
obooooOobooobooIbooon

unix:geteuid [00O)
booboobobobobooobo Ibgoooo

unix:getgid [00O)
oboobooboboboboooIbbooo

unix:getegid [00O)
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ooooboobooobooboooboooobo Ibobgoobo

unix:setuid integer 0O]
O00o0ooooOoooooOooooIboooooon

unix:setgid integer OO]
O00o00oooo0ooooooooooOooDIboOooooon

unix:fork [00O]
00 Euwlisp0 0000000000 O0DOOODODOODOODO forkODODOO0ODO pidODOO
000000000000 00000000000000M0300000000 system:piped-fork [

gooooon

unix:vfork [00O)
OO0 EuwlispO fork 0000000 Euwslisp0O0O0O0OO0OO0OOOOODOOCOOODOOOODOOO
ooo

unix:exec path [OO]

Euwlisp0O0O0O00O0DOCOOODOOOO

unix:wait [OO]
oooobOoboooboobooooooboooo

unix:exit code [00O)
O00000OOcde000D00OO0ODO00ODOOOODOODOODOOODOODODOO

unix:getpriority which who [00O)
0000000000000 0000000whichODOO(DOOO0)01(COODOOOOO)O20000)
godol1ooooaa

unix:setpriority which who priority [OO]
whichO whoDOOODOOODOOOOODOOODOO prierity000000whichd00,1,2000 1000
O00whoO0OwhichDOOOOODOO0OOODO (which=00000000000which=1000000
O000000Owhich=20000000ID0O0O0O)0who0 000000000 OOOOOOOOO
0000000000000 Ewlisp00000000O00ODOOODOOO0DOODOOODOOOOODOODOO
0000000000 000000D0DD (unix:setpriority 0 0 10) 0000000 10000000

unix:getrusage who [OO]
who0OOOODODOOODOOODOOODOOOOODOODOODODOOODOOODOOODODOOOODDOO
O0000000D000D000D0Olisp:irusaged 000000

float ru_utime (sec.) /* user time used */
float ru_stime (sec.) /* system time used */

int ru_maxrss; /* maximum resident set size */

int ru_ixrss; /* currently 0 */

int ru_idrss; /* integral resident set size */
int ru_isrss; /* currently 0 */

int ru_minflt; /* page faults without physical I/0 */
int ru_majflt; /* page faults with physical I/0 */
int ru_nswap; /* number of swaps */

int ru_inblock; /* block input operations */

int ru_oublock; /* block output operations */

int ru_msgsnd; /* messages sent */

int ru_msgrcv; /* messages received */

int ru_nsignals; /* signals received */
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int ru_nvcsw; /* voluntary context switches */
int ru_nivcsw; /* involuntary context switches */
unix:system [command] [00O)

000000 commandd 00000 commandd OBourn-shell 000000000 OOOOOOOO

unix:getenv env-var
i t o0
env-vard 0000000000

unix:putenv env [00O)
000000000000 env0O0O0OO00OOenvdO"VARIABLE=value"OOODOOOOOOOOO
ooooogooobg

unix:sleep time [OO]
tme0 000000 O0O0O0OO0OOCODOOOO

unix:usleep time [OO]
tme0 000000000000 0O0O0O0OOO0OO(uOO0OOO0O0OO00OO0O0ONO) usleep OO Solaris2 0
OO0000 Systemb OO0 O0O00D0OOOODOCOOODO

11.2.3 0O000000O0O0O00O0O0

unix:uread stream [buffer] [size] [00O)
streem 00 size DOOD0OO0OOOstreem DOOD00O0O0O0O0O0OOO0ODOOOOOOODOOODOOOO
0 () 0000000000000 0wfer0 000000000000 OOOO0OOODOOOOOO
0000000 streem0000000000000D0O00OOCO0O0O0 stream0 fdO0O0 buffer0000
O000000000uwnixiuread 0000000000000 0000Ounix:uread 000000
ooooboooboooooo

unix:write stream string &optional size [OO]
stream O stringd size 0000000000 Osi2e 000000000Ostmng0 00000000
good

unix:fentl stream command argument [OO]

unix:ioctl stream command buffer [OO]

unix:ioctl_ stream commandl command2 (0o

unix:ioctl_R stream commandl command2 buffer [size] (00O

unix:ioctl W stream commandl command?2 buffer [size] [OO]

unix:ioctl WR stream commandl command2 buffer [size] [OO]

unix:close fd [00O)
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fAd00000000OC0O0DOOOO0DOO

unix:dup fd [0O]
fd0000000DOOO000DOOOO00DOOOOODOOO

unix:pipe [00O]
gdoobbbooooobobbbbooooouobobon

unix:lseek stream position [whence 0] (00O
streem 0000000000 whence O position0 00000000

unix:link path path?2 (0O
hard DO ODOOOO

unix:unlink path [0O]
path0O0O00OO00OOCO0OOC hardOODOOODOOOOODOOOODOOOOODODOOODOOOOODO
gooono

unix:mknod path mode [0O]

O00000000 inode00O0O0Opath0Opathname 0000000000000 DDDDDODDOO

unix:mkdir path mode OO]
O00o0ooooooobbooboboddOpath0Opathname 00000000000 OOODOOOO
oood

unix:access path mode [OO]

path0 00000000 OO000ODODO

unix:stat path OO]
pathd inode 000000000000 ODOOOOOOOO

st_ctime ; file last status change time
st_mtime ; file last modify time

st_atime ; file last access time

st_size ; total size of file, in bytes
st_gid ; group ID of owne

st_uid ; user ID of owner

st_nlink ; number of hard links to the file
st_rdev ; the device identifier (special files only)
st_dev ; device file resides on

st_ino ; the file serial number

st_mode ; file mode

unix:chdir path [OO]
0000000000 pathOODDOOO

unix:getwd [OO]
obooooobooooooo

unix:chmod path integer [00O)
pathO0 0000000 (permission) 000000

unix:chown path integer [00O)
path0 000000 ODOODOOODOO

unix:isatty (stream | fd) [00O)



11. 000gooo 89

O0Ostreend TTYOOOODOOO (OCOODOOODOOOOOOO TTY)DODOOODOOOOOTO
goo

unix:msgget key mode [00O)
keyOODODODODOODODOODOOODOOODOOODOODOODOOO

unix:msgsnd qid buf [mtype [flag]] oO]
unix:msgrev qid buf [size [mtype [flag]]] OO]
unix:socket domain type &optional proto [00O)

domain0000000000000 typeD000000000000000Otyped 01 (SOCK_STREAM),
2 (SOCK_DGRAM), 3 (SOCK_RAW), 4 (SOCK_RDM), 5 (SOCK_SEQPACKET) 000 100000

unix:bind socket name [OO]
name socket 0000000000 DOOOO0 UNIXOODOOOOOODDOOOOOnamed OUNIX
oooobgooboobooo

unix:connect socket addr [OO]
socketd addr 000000000 DODOOOODOOO

unix:listen socket &optional backlog [OO]
socket 00 DOO0OD0OODOOOOODOGcklog0 0 O0DOODOOOOODOOODOODOODOOODOODOO

unix:accept socket [00O)
socket 00 DOO00O0ODOOO0OOODOOOOOODOOOODODOOOODODOOODOO

unix:recvfrom socket €optional mesg from flag [00O)
socket 10 0000000000000 00000000000Ounix:xbindOOOOO0O0OO0OO0OO0O
gobboodbbddmesg UU0D0O0O0DLOOODDOOO0DOOOODLOOOODLDOODLDODOmesgd
000000000 uwnixirecvirom D0 0000000000000 00O00O0O0DOODOODOODOO
0000000000000000000D0O0DO0DODODOOO0

unix:sendto socket addr mesg Eoptional len flag [00O)
addr0000000000000000CO0D0O0O0OO0O0O0OOOOODOO0O0OsecketD0 0000000
0000000000000000000000000000O0mesg0 000000000000/ en
goooooooooboooooobooooboboooobbboooobbouooooooon

unix:getservbyname servicename [OO]
/etc/services O OO NISOOOODOOOOODODOOO servicename DO0O0O0000O0O0O0O

unix:gethostbyname hostname [OO]
hostname 0 ip0 0 0000000000000 O0OO(COOOOO AFINET==2).

unix:syserrlist errno [OO]
errno 000 000O0O0O0O0OODODOOOO0O0OODOODOOOOOOOO
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11.2.4 0000

unix:signal signal func &optional option [00O)
signal0 000000000000 func000000D00O0O0O0BSD4.20000000000000O0O0O
godbobodbobooooooouoboboooooooouoUobDobO oL oo ULoUoOoba
goobbtboooobbboooobbooobbbooobDbbuoooubbbooUnoption=200
0000000000000 ssystem-500000000000000OO0O0DOOOOODODOOOOODOO
goooo

unix:kill pid signal [00O)
pid000000000D00ODO0O signalCO0O0O0

unix:pause [00O)
gboooboobobobobooobuooboobooboboo

unix:alarm time [00O)
time 0000000000000 (SIGALRM 14) 0000 time=00 unix:alarm 00000000
uboabggobooooboab

unix:ualarm time [OO]
ttme0 0 0000000000000 00 unixtalarm OO OO OO Oualarm OO0 Solaris200 00
Systemb 00000000000 ODOOO

unix:getitimer timer OO]
timer 0 00 (ITIMER REAL), 1 (ITIMER_VIRTUAL), 2(ITIMER PROF) 00 0000000000000
(timer) 00O (interval) 0 200000000000000O

unix:setitimer timer value interval [00O]
timer 0 value O intervel0 0 0 00 Otémer D 00 (ITIMER_REAL), 1 (ITIMER_VIRTUAL), 2(ITIMER_PROF)
O0000O0O0OO0O0OITIMERREAL O Jwalue0 000000 OSIGALRM OO OOOO ITIMER-VIRTUAL
OO0SIGVTALRM OOOO O ITIMER PROF OO SIGPROFOOOOOO

unix:select inlist outlist exceptlist timeout [OO]
inlist, outlistD exceptlistOO00O00O000D0O00O0DOO0O0O0OO00OOOCOOOCODODOOOOOOOOO
0000000000000 00000000000000000000 4nlist=#001100 outlist=#b100
O exceptlist=NILOOOOOOfd=10000 fd=2000000000000 (d=200000000O
O00000000000D0timeout0 Dunix:select 00000000000000000OO4nkEstOO
0000000000 10000000000000000 owthkstDODOOODOODOOO 100000
00000000000 exeepthist 00D 0000000 10000000000000OQO unix:select
O O inlist, outlist, exceptlist D000 D000000D0O0OO000DOOOO0OODOOOOOODODOOOOO
obooobOobooooboobooon

unix:select-read-fd read-fdset timeout [00O)
000000000000 00DO0O00D00O000OOdunix:select-read-fd 0 Oselect fdset nil
nil timeout DO 000000 read-fdset 000 D000 00O0OOOOODOOOOODOODO (dOOODO
gogooooo
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11.2.5 0000000

gobobooogobooooboboooobooooobobo1oobooboooobo10bb0nDo
O Eslisp0000000000D000O0O0OSolaris200000000000000O0C0O0O0O0O0OOOOO
gooooood

unix:thr-self [0O]
0000000o0ooooo ID(0o)o0ooo

unix:thr-getprio id [OO]
«[(dO00000000000C000DO00000O0O

unix:thr-setprio id newprio [OO]
(00000000000 0000000 newprio0 00000 newprioD OO0 OO0O0D0OOOOOO
00000000 00DOO0O000DC0Orewprio0 00000 O00O0OODOOOODOODOCPUODODOO
gboboooooobobobooooooobooboobobobooooobooobooboOoboobooooon
oooooooo

unix:thr-getconcurrency [00O)
0000000000000 000U00o00U0UOD (Do)oooo

unix:thr-setconcurrency concurrency [00O)
concurrency U0 00000000 IWPOOODOOOOOOconcurrensyd 000000 100000
g00d0oo00ooO000O0bOo0oDobOoOO0bOOo0ooDoooooDOOooD 100 WpOOoOoOooOOoOO
0000000000000 oo0oDooD0oo0DooooDoooooD ceUODODUOODDODDOOD
concurrency 1000000000000 0O0O00O0OO0O0OCconcurrency00000000O00OO00OOOO
000000000000 DO0O0DO0O000O00DO0O000dconcurrencyd0000O00O0ODOOODOO
00ooooopooooon

unix:thr-create func arg-list &optional (size 64%1024) [OO]
size0 000 lisp0000000OsizeD 000 COODODODOOODODDOODOOODOODOOODOO
000 aerg-list0d func0 0000000000000 0OOCOOODOOOOOOOOODOODOOOOOO
oooooobobooooo

11.2.6 ODO0O0OOO0OO0O0OO

unix:malloc integer [OO]
Euwlisp00O0O000DOOCOOODOOOODOO

unix:free integer [OO]
unix:mallocOOO0OO0O00O0O0O00D0OCOOODOO
unix:valloc integer [00O)

unix:mmap address length protection share stream offset [00O)

unix:munmap address length [00O)
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unix:vadvise integer 0O]

11.2.7 I0OCTL

UnixOO0OO0OO0OO00O00O iectlOD 200000000000 00000DOOODOODOOODOOODOO
EuwslispOOOOD0OOOO0ODOOO0ODOOO0DOOOO0ODODOO0O00O00O00O00DOO0O0ODOO0O0OO0O0ODO
OO00000000D0Unix0O termio000OO0O00D0OO0OODOOO

00000000000ooOTIOC* D TC*U OO 20000000000000O0OO0OOUOOOOOO
0000000000000 0000000000000000000000O0OBSDOO TIOC*ODOOO
O000000Systemb 00 TC*OOODOOODOOOO

SunOS 4.1 TIOC*DO TC*OOOOOODO
Solaris2 TC*O OO O OO

mips, ultrix? TIOC*0 00000
unix:tiocgetp stream [sgttybuf] [0O]
gogoooboobo

unix:tiocsetp stream sgttybuf [OO]
gooooooooon

unix:tiocsetn stream [sgttybuf] [OO]
unix:tiocgetd stream [sgttybuf] [OO]
unix:tiocflush stream [OO]

uboobggbogooboab

unix:tiocgpgrp stream integer [OO]
oooooobooo I1bogod

unix:tiocspgrp stream integer [OO]
ooooooooo Iboooood

unix:tiocoutq stream integer [OO]
unix:fionread stream integer [00O)
unix:tiocsetc stream buf [00O)

unix:tioclbis stream buf [00O)
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unix:tioclbic stream buf OO]
unix:tioclset stream buf oo]
unix:tioclget stream buf [00O]
unix:tcseta stream buffer [0O]

gbooobooboobobooboon

unix:tcsets stream buffer [0O]
gogoobobobbooooooobon

unix:tcsetsw stream buffer [OO]
gogoobobobboogoooobobbooooooobbbooooobboboobog

unix:tcsetsf stream buffer [OO]
ggodooooboobooboooodoooooooooboboobbobodooooobobbbbobog
gooobobobobogo

unix:tiocsetc stream buffer [0O]
unix:tcsetaf stream buffer [0O]
unix:tcsetaw stream buffer [0O]
unix:tcgeta stream buffer (00O
unix:tcgets streamn buffer [0O]
unix:tcgetattr stream buffer [0O]
unix:tcsetattr stream buffer [OO]

11.2.8 0O000000O000OO0OOO

OO0 UNIXOOOOOOOOoooooooooooOdO0domOOO0O ndbm 00000000000
ocoooooooooooOoocoOoOooOoooOoOoooOooOo0oOoOoOoboOoOoOooOOoOoOoOoOoDOObOOoOOoDon
OoOOO0OO0OO0O0O0000Oclib/ndem.c000000000SunO00000O0O0O0OOOOOCcc -c -Dsun4d
-BstaticOOOUOODOODO (load "clib/ndbm" :1ld-option "-1c") O EuslispO0O00000O00DO
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dbm-open dbname mode flag [00O)
dbm-open 0 0000000000000 D0O0O0DO0O0DOOO0DODOOOOODOOOOOOOOOODO
0000000000000 000000O0dneme00000000000000O000O0O0Ondbm
manager 0 ".pag"0".dir"0000000 2000000000000 mede00000D0OOCOOOO
0000000DO0o0o0o000O0000l1000000002000000000000000000O
O000000000O#20000000000000flag00chmod000000000000O0O0OO
OO0#0666 0 D0 0#06640 0 flag0000000dbm-open0000000000000000OO
00000000 o0ooooDdmO0000000000D000ODOOOOODOO0ODOO0OOOODOO0OO
000000000000 00000000000000000

dbm-store db key datum mode [00O)]
keyd datum OO00O0O000 000000 O00000000DO0OOO0O0OO000O0ODOEkeyO
datum 0000000 Omoded 0(00)0000 1(D0O0OO0)0O0OOOOOODO

dbm-fetch db key [00O)
000 keyOODOOOODOODOODOODODOO
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11.3 UNIXOODOO

Euslisp 00 UNIXOOOOODOOD unix:ssystem JO00000000Opiped-forkO000000O0O00OO
OO000000000 Ewslisp00000Q0O0O0OCO00DODOODOOCOO0ODOOODODOO0ODO piped-fork 00O
gbobooboobooooboobooobod werdoOobooboooobooooooobooboooboooo
oono

(defun count-lines (file) (read (piped-fork "wc" file)))

OO00000O000oOO0oDooOooDretlico’ 0D ewsOO00O0O0OO0ODOOOODOOOOOOODOOODOOO
oood

(setq icOeus (piped-fork "rsh" "etlicO" "eus"))
(format icOeus "(list 1 2 3)7%")
(read icOeus) --> (1 2 3)

O00D00O00000D0O0O0OO0Ewslispd0 ezOOOOODOODOOOOOODOODOOODO ez00O
OO00000000000 Euwslisp0000000000D0 ez00D000 EuwslispO0000OOO00D0ODODOOO
O0ezUO ezOUODOOOODOODOODODOODOODODOODOOOezOOO esc-POO0OO esc-MOOOODO
0000000000000 0D00Ewslisp000D0O0CCOOOODOO0O0O0ODDOODODO0OOOOOOO
gbboobobooboobooboooboobobooboobobooobbdbemacs0000 M-X run-lisp00O
gbooobooooooooo

cd &optional (dir (unixz:getenv "HOME?”)) o]
gddooooobooooood

ez Eoptional key [00O]
ez0O0DO0ODO0O0OODODOODOOO LispOO00DbOO0OOOnooooGg

piped-fork &optional (exec) Erest args (00O
00000 fork 00000000000 EwslispO00O0000O0OD0OOOOOO

rusage
g od
O000ooooooooooooooooog
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114 000000 LispO0OO0O0O

O000DOO00O0cCcoooOOoO0o00oDO00000ooO0ODO0000DOODO00000DbOE Euslisp
goooooOoOo0OO0O0O COO0O0O0O0O0oOOOOoOOOOOOOOODOO000O00O0OO0OEwsLIspOOC
gbooobOobooooboboooooboooooonoo

OO0 COOO0D0O Ewlisp0 000000000 O0O0OOEwlispO000000OO0O COODOODODOODOO
000000000 ooooooOdooDo0DO0Do0Do0oDooDO00oDOoDOoo0oOoongnD lispdOonOd
0000000003 0000000000000c¢/eus.h0000000O00O0DOODOOODOO0OOctx, n,
argv 1000000000000 COOOOOOONO*eusdir*/c/eus.h 0 include0000000000O0O
0000000000 O00DOO00o0O0DOo0o0oOo0DOOoooOooOoooOo0ooDOooooobODOooobOooooonoa
000 basename DD OO0 O0OOOOOOO

0000000000000 00o0OO0 cOooo AVERAGEODOOODODUOOOOOOOOoOooOoOooo
gooooOoOoQOOoOCOO0O0O0O0O0O00O0O00O00O0L00LUL0OO0OO0OO AVERAGEDDDDOD
OO0000000000000 avedDOO0O symbol0OODOOOOODOOCOODOODO >cc -c -Dsun4d
-DSolaris2 -K pic’ 000000 00O0CDOOO0OOODOc/eus. hO00O0O00O0CDOOOOOODOOO-Dsund
U-DSolaris2 U OO0OODO-K picUOD0OO0OODODOODOOOOOOD0OO0OODOOOODOOOOODOO
cOoooooOOo0O00OoooOoDOO0o000ooUOoUOOoOoOooOOoooooOOoD’. 00000 EwslispOOnO
OO000O00D0O0O0D0O0OO0OO0D0O0O0O=*eusdirx/clib/*.c00000000O0O0OOCOODOOODOOO
gbooobooboobooobon

/* ave.c */
/* (average &rest numbers) */
#include "/usr/local/eus/c/eus.h"
static pointer AVESYM;
pointer AVERAGE(ctx,n,argv)
context *ctx;
int n;
pointer argv[];
{ register int i;
float sum=0.0, a, av;
pointer result;
numunion nu;
for (i=0; i<n; i++) {
a=ckfltval (argv[il);
sum += a;} /*get floating value from argsx/
av=sum/n;
result=makeflt(av);
AVESYM->c.sym.speval=result; /+#kindly set the result in symbolx*/

return(result) ;}

ave(ctx,n,argv)

context *ctx;

int n;

pointer argv[];

{ char *p;
p="AVERAGE" ;
defun(ctx,p,argv[0],AVERAGE) ;
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AVESYM=intern(ctx,p,strlen(p) ,userpkg); /* make a new symbolx*/
}

11.5 Ooggoooogon

Euwslisp0 000000000000 CODOOO Ewslisp000000O0DOOO0O0OO0O0DOOOODOOOOO
000000000000 0000000 load-foreignO0 0000000000 OCOOOODOOOOforeign-
module 00000000000 O0OOOO0ODOOOO0ODO symbolOOODOOOOODOOOOODO
OO000ODD0O0OD0OOOdefforeign 0 OEuslisp0 00000000 COO0O0OO0OOOOQOOOOOODOO
OOO0COCOCOCOdefun-ccallableDOCOOOODODODOODO lisp00000000O0O0O0O0OOO COOO
OO0000ODDODOO0OOCO0O00 Euwslisp000000000000 pod-code0D0O00OD0ODOOOOOOOOO
pod-address 00000000000 O00DOCOOOOO0O0ODOOOOOCODOOOOOOOOOOOOOO

O00o0cCcOOoU0OopoOooOOoDOoD EwslispO0O000D0OOO0O0ODOOOOOO

/* C program named cfunc.cx*/

static int (*g) (); /* variable to store Lisp function entry */

double sync(x)
double x;
{ extern double sin();

return(sin(x)/x);}

char *upperstring(s)
char x*s;
{ char *ss=s;
while (*s) { if (islower(*s)) *s=toupper (*s); s++;}

return(ss);}

int setlfunc(f) /* remember the argument in g just to see */

int (x£) (); /* how Lisp function can be called from C */

{ g=f;}

int callfunc(x) /* apply the Lisp function saved in g to the arg.*/
int x;

{ return((xg) (x));}

;333 Example program for EusLisp’s foreign language interface
;55 make foreign-module

(setq m (load-foreign "cfunc.o"))

;; define foreign functions so that they can be callable from lisp
(defforeign sync m "sync" (:float) :float)

(defforeign toupper m "upperstring" (:string) :string)

(defforeign setlfunc m "setlfunc" (:integer) :integer)

(defforeign callfunc m "callfunc" (:integer) :integer)



11. 000gooo 98

;3 call them
(sync 1.0) --> 0.841471
(print (toupper "abc123")) --> "ABC123"

;; define a test function which is callable from C.
(defun-c-callable TEST ((a :integer)) :integer

(format t "TEST is called, arg="s"%" a)

(*x a a)) ;3 return the square of the arg
;3 call it from C
; ;setlfunc remembers the entry address of Lisp TEST function.
(setlfunc (pod-address (intern "TEST")))
(callfunc 12) --> TEST is called, arg=12 144

EuwlispOOOOOO0OOOO0O0O0O0O0O0O0O0COOOOOOOOOO0OOOEwLispd 30000000000
00000000000 0000DOU00O000 CU0000O000oO30000000000000 (double) O
gooooobbboooobobboooboooooooooobooooboooooboooooboobooooooDo
ooboooboOoo0oboOoboboobobboobboobbooboboUbEwslispdbD2000000000DO0ODOO
O0200000000000000000000001000000000000000000array-entity
0000000000000 0200000 FORTRANOOUOOOOOOOODODOOFORTRANOOOODO
gooooboobooooobooooobobobooooboooobobooboooDOooboooo

000 Ewlisp00000000O0OC0OO0O0O0DOOOOOOOOOOOOOOOOOOOOOOOOOBOO
0 O double2float O float2double D00 00 00O clib/double.c 00 000000000000 D0OO 3x3
coooooooOocCcroOOOOCOOOOOOOOOOOODODOOOOOOOOOOOOOO0O000O0
ooooooo

(setq mat (make-matrix 3 3))
(CF (float2double (array-entity mat)))

COO0000Odefstruct 0000000000000 OO0O0Odefstruct0 0000000000000
00000 struct-name 0 00000

(defcstruct <struct-name>
{(<field> <type> [*] [size])}*)

Oo0oOO0O0O0O0O0O0O0ODODODODOOOO0OO0O0 defstruct 0000000000

/* C definition */
struct example {
char al2];
short b;
long *c;
float *d[2];3};

/* equivalent EusLisp definition */
(defcstruct example

(a :char 2)

(b :short)

(c :long *)
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(d :float * 2))

load-foreign objfile &key symbol-input symbol-output (symbol-file objfile) ld-option) [0o0]
Ewlisp 0000000000000 0O0O0O0ODOOOOOO0DODODODOSolaris2000 0O O load-foreign
O:entry0 00000 nullO0000O0OO0 load0000000D0O0DOOO0OOO0O0ODODODOOOODOO
0000000000000 defforeign 00 0000000000000 DO0OODOOODOOOOOO0O
000000000 0000ooonDg ld-option0 00000000000 ODOOOO0OOODOO
00000000 symbolOOOOOOO symboloutput 0000000000 0DOOO0OOOODOO
OO0000D00O0C0O0000DO0D Euwlispd000D00OD0COOOsymbol-outputd symbol-file D 00 0O O
000000000000 MO0D0ekjle0 0000000 0ODO0O0OOOOOOOOODOOODOOOO
O00load-foreign 000 000000000000 0OOOOOOOOO objfiled EuslispOO0O0O
0000000000 O0D0O0D00O00 symbol-output0 0O OO DOODOOODO symbol-file 0 00O symbol
000000000000 0D000000000000000 symbol-file0 000000 objfile0 00O
OO00O00 symbol-fileD00O0O0O000O0DO0bfile000O0O0O000 symbolOOOOODODO DO objfile 0
0000000000000 000000000000D000Olead-foreign0O0000O000ODOOO
000000000000 (000000)symbol00O00000O0OOOOOOOOOOOOOOOODO
O 000 symbol-output O symbol-file 0 00O D0O00ODOOOO0ODOOCOOODOOOOODO

OO0OO0OO0OO0OO0OOOOO0OO0OO0O0 symbolOOOODO wnix:unlinkO0OOOOOOOOOOOOOOOO
000000000000 0000O0000O0000000O000o00O00000O00O000oO00O0
20000000000symbol-output0 0000000000000 000O0O00O0O0ODOAO” linpack.a”
O000000000000000008linpack.a’0000000000000000CO”linapp.o”00
000000000000 00000 load-foreign 0000 OO ”euslinpack”d unlink 0000000
000000000 (load-foreign "linapp.o" :symbol-input "euslinpack")[ load-foreign [
defforeign 0000000000 *eusdir*/11ib/linpack.1 0000000000

(setq linpack-module
(load-foreign "/usr/local/eus/clib/linpackref.o"
:1d-option "-L/usr/local/lib -llinpack -1F77 -1lm -1c"
:symbol-output "euslinpack"
:symbol-file "euslinpack"
)

(unix:unlink "euslinpack")

defforeign funcname module cname paramspec resulttype [0oo]
00000Dooooooooooooogddfuncnamed OEuslisp 00000 symbol 0 0 O Omodule
O0Oload-foreign 10 0000000000000 OCO0O00ODODOOCOO0O0O0O0OecnameDODOO0O
O000000oo0o0o0oooo cooooooooooooooo”’ myfunc’000000O0O0O00O0O
paramspec 000 0000000000000 0D00O0O0O0OOEwsispO00 COODOOODOOOOOOO
000000000000 (coercion) 100000000000 DOOOOOOOOOOOOOOOODO
000000000000 paramspecd NILOOOOODO :integer, :float, :string, (:string n)
000000 resulttype 00 000000000000 :integer JO0C O OO O char,short,int(long) O
OO0OO00ODODDDODODOOO0OO0:fleat00000O0 float0000 doubleDOODOOOODODO :string
OO0CO0OD0string0 000000000000 0O00OEwlspO Euslisp000000000DO0O0O
string 0 long-word D0 00000000000 DODODOO strlen000000O0OO0OOSstring00
Ooo0oooOo0o0oooDOooOo00ooOOooO000oDOOD000DOObO0000DOOO0Od (sstring
n 0000000000000 0n000000 EeslispO0 00000000 OODODOCODOOOOO
000000000 000000O00 (sstring 49 0000000COO0OO0ODOO COOOOOOO
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OCOOFORTRANODOOOOOFORTRANODOOOODOOUOOODODOOOODOOOODOAO call-by-
refference 000 0000000000000 O0O0O0O0O0O0O0O0OO100000000000000O
000 FORTRANOOOOOOOOODOODODODODOOOOOOOOOOOOOOOOOOOOOO

defun-c-callable funcname paramspec resulttype . body [0o0]
0000000000 000DODO000D0 Euwslisp00000O0ODOO funcnamed OFEuslispd0000O0O
OOOODOO0OO symbolOOO O paramspec J Odefforeign 0 000000 0OOOOOOOdefforeign
O paramspec 0 0 0 0 defun-c-callable 00 paramspec 0 0000000000000 COOOO0OOO
O00000000000 :integer O 0Oint,char,sshort 000000000 ODOODODOO :floatd0O
float 0 double 00000 O resulttype D O LispO0 0000000 resulttype 00000000 O0O0OOO
000000000000 00000000000000000D00000kdy00OO00OOO CODO
O000000D0000D0OO0 lisp000000Odefun-c-callable 000000000000 LispO0O
0000000000000 00defun-c-callable O funcname 000000000 OOsymbol 00O
00000000 0000OsymbolOO0OOOOOODO foreign-pod 00000000 OO0O

pod-address funcname [OO]

defun-c-callable 000000 COOOO0OO0DQO LispO0 funcname DO O0O0OO0D0QO Euslisp O
goboobooobooooboboboboooooooboooboobOo0D Lisp0OOobooOoDOOO
uooobooog

array-entity array-of-more-than-one-dimension [0o0]
goodobobooooobbobooooobbobbobooob bbb bbbooog
Jooobobobob0ooooobobobboo0ooooobbbboooooooo

float2double float-vector [doublevector] [OO]

float-vector OO OOOO0OOOOOOOOO0OO0ODOOfloat-vectorDOOOOOOODOOO
oooobooooooooon

double2float doublevector [float-vector] [00O)
000000000000 float-vectorJOOODOOMO
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11.6 VxWorks

0000 VxWorks 0 000000 ”vxworks/vxweus.1’0000000000000VxWorks OO vxwserv
OO0000000000000CO00000 EuwsLispO0 vxwservOOOOOOOOOOOvxwsOOOOO
ooooOooOO0OOO0OO0O0OO0000O0VxWorks0OOOOO0O0O0000O0OO0O00000000000000O

VxWorks 00000 Sun0 c 000000000000 OODOOOC0O0ODO0OO0DOODOO sun3, sun4,
VME47OOODOOO0ODOO0O00D0OO0OOwwsOOOODOOOODOOOODOOOOOOOOO0O0oDO

11.6.1 VxWorksO O OO

VxWorks O 0 00O 0O ”*eusdir®/vxworks/vxwserv.o’0 000000000 0O vxwserv 0000 spawn
OO00vxwserv O VxWorks 00 220000000 listen D0 022000 0000000002201, 2202, ... 0
000000 bindOODOODOODODOOOOOOO

% rlogin asvx0 (0 O0ODO etlic2000OO0ODOY% tip asvx[01] O0OO)
-> cd "atom:/usr/share/src/eus/vworks"

-> 1d <vxwserv.o

—> Sp VXwserv

port 2200 is bound.

VxWorks 0 i000000vxwserv 00O ODD0O00D00O00OO00O00OO00OO0OOeusdOODOODOO
O VxWorks OO DO O0O0O0 VxWorkks OOOOOOOOO0OODOOEuwslispd VxWorks DODOODOOOOOO
OO0000vxwservO OOO0O TTYOOODOOOOOOOOODOOOOODOO

CLIENT accepted: sock=9 port = 1129: family = 2: addr = c01fccl0:
VxWserv started with 16394 byte buffer

11.6.2 0000000

000000000 euss0000O”vxworks/vxweus”0 00000 Oconnect-vxw 000000 vxwserv
0000000000000 000o0od*vxw-stream*000000000000000000DO0OOOO
000000 VxWorks OO sin, vadd OO O euslisp 000 VSINVADOOOOOOOGOOO

(load "vxworks/vxweus")

(setq s (connect-vxw :host "asvx0" :port 2200 :buffer-size 1024))
(defvxw VSIN "_sin" (theta) :float)

(defvxw VAD "_vadd" (vl v2) (float-vector 3))

VxWorks 0000000000 O0vxwsOOOOOOOOOOOOOOOODOODOOOODOODOOO
goo

1. 00003200000000000000000000000000 connect-vxw O :buffer-size 0 0 O
gooobooogo

2.struct D0 O0O00D000D00O0 struct DODOO0OD0O0D0OO0ODOODO
3. 0000int, float, double 000000000000 O0O00O0O0O0O00O
4. 0000000D0O0O000DOOO0O0O0DOOOOO0ODOOOOODOOOODOOOO0ODO
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connect-vxw &key (-host "asvz0”) (00O

(:port 2200)

(:buffer-size 16384)

(:priority 1280)

(:option #xlc)
hostOO DO vxws OO OOODO0OO0O0O0ODO0OOODODO0ODOODOOOOOODOOOOOO
O0:hestD0DDOOO0O0DODOOODDO VxWorksDOOOOOOODOOOOODOOOODOOO :port
OO0O0VxWorks OO vxwserv OO OOOO0OO0O00D0O0OO0O0DOOOOO0OOOOO0DOODOOOODOO
0000000000000 000D0000DO :eption00000000ODOOVxWorks OO spawn 00O
godobbbobooooobbbboooooooboobo

vXwW vzw-stream entry result-type args [00O)]
vxw OO vzw-streem D0 000000 VxWorks OO0 entry0 0000000000000 argsO
000 result-type OO0 O D0 O0O0D0O0ODOOOvzw-streem 00O connect-vxw OO OO0 0OO0O00OOOO
OO00000O00entry0D00VxWorks 0OOOO0D0OO0O00DOOO0OOOOOODOOODOOOODO
000000000000 0DODOObOOO0000VxWorks O findsymbol OO0DOOOOOO0OD0OOODOO
0000000000000 000entry0D00000O0D0CO0VxWorksOOODOOOOOODOODO
O00000O000Oresult-type00 00000000 (:integer D00 :float)D000O00OOOO0O
O0O00O00000000000000float-vector, integer-vector, string0O00OO0OO0O0O
00 Ogeneral vector(lisp 000 0000000000000 0OOO)00000O0O0O0OODOOOOO
OOO000 VxWorks DO OOOOODOOODODODOOOOOOOeysODODentry00000O0O0OODODODO
000000000 EusLispd OO0 Ointeger, float, string, integer-vector, float-vector,
integer-matrix, float-matrix0 00000000000 O0O0COO0O0OOOOOOOO0OOOCOOOO
OOoOoO0o0oO0oOoOoOoOOoOoOOooooOoOO0vxwservOOOODODOOOOOODOOOOOOODODOO
VxWorks 000 000007sin”000000000000000000000DD (vxw *vxw-stream*
"sin" :float 1.0)

defvxw eus-func-name entry args Eoptional (result-type :integer) [0o0]
defvxw 0 Ofindsymbol 0000 vxw OO ODOOOOVxWorks 000000000 OO0O0OODOOO
O00000000VxWorksOOO entry0000D000QO EuslispO0 00 eus-func-name 000000
OO000D0000000 eus-func-neme00000000000VxWorksOOOOOOOOOOODOO
000000000000000000000000000 *vxw-stream*00 00000000000
VxWorks 00000000000 COOOOOOOO0ODOOO0OOOO0ODOO0OOOOOODOOOoDbDOooOoboOon
O000OeuwsOO00Odefvxw OO DOO0O0OO0OO0O0OOCOOODOOOOOOODOOODOOODOODOOOOO
oooooad
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12 OJO0o0ooon

O0000000O0Solaris0000D0ODODOCOOOOOO0OOODOOOOOOO0OODODOOOOOOOOO
gooooooooobooooboobobooobobbooboobDobooobboobDoobooboboOoDooo
bobooboboooobooooobooboooobooooooboooobooboobooboooooon
gboboobOobooooboooobooboooobobooooboon

12,1 0000000 EuwslispdO0
12.1.1 Solaris 2 10 00000000000DO0O0O0O0OO

0000000 Euslisp(MT-Eus) 0000000000 00O0OO Solaris20000000000000OO
OO00O0OOSolarisO0O0O000OCOCO OOOOO0O0O0O0O00O0O0O0OOODODDOOO UNIXOOOODO cpuOd
OO0000000000D0O0OSolarisOSOO0O0O00DOOOOO0OODOOOOOODOOOOOODOOOO
0000 LWP(light weight process) 0000 0000000000000 00O000O0OOD0O0OUNIXOODO
ooo0ooo0ooooooooooooooooooooooooooOoOoOoooooocpUD LWPOODO
OO00000OD0OBe000000D0 ILWPO CPUOODODODOOOOODOOOOOEwlispOO0O0O0O0DOOOO
goooooboooogoboboooobooooobooboooooboboobooooboo

12.1.2 Context Separation

MT-EwsOOOUODOOO0OOOO0OOODOOODOOOOOOODOOODO0ODO0ODOOODOOODOODOOO
OO0000000D0O00OOsymbolO consO000000D000O0O00O0O0D0DO EwlispO00O0O00O0OOO
OO00000O000D0OO0OO000DDODlock labelO catch tagOD OO0 O0O00D0OOO0OO0OOOOOOODOOO
gbooboboobobooboboobuobooboboboboobobooboboobobooona
googoboobooboobobbooboobooboobon

000 C-stack O binding-stack 0 0 0 lambda, block, catch, let, flet 000D O0OO0OOOODOO
0do0do0o0o0oo0o00oooo0ooooooooooDooooooooooooooooooon
0d0d00o00o00Do00oO0DOoU0oOd0o0DO0U0DO0U0DO00DOODOoO0ODOU0OLOOOoOoODOooOon
Jd00d0o0o00000o0oDo0oo0o00DoO0U0o0Do0oDO00o0oo0ooDOo0ooOoooOooOooon
000000 DoU0o0oooo0o0oD0ooooooooooooooon

signal
physical logical stack stack
CPU pool CPU 4 process h
'CP -

.
shared
Y S memory

| unbons
e — scheduled
by kernel by library
/

O 5 Solaris 000000000 DOOOOODOOOOODO
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main
allO( aHOC
L . mutex_lo alloc
blocked)/'/ \ blocked
imjage- fork
processing e GC refad-
thread sensof
-\ ’/)/]o/m
P
L—» blocked SWeep
mutex_unlock

06 00000000DO00O0O0DO0DOOO0OOODOOOOO0OO0

12.1.3 00000

FusLispOUOOOOOOOOO0OOODOOO0OOCODOOOCOODOOOOODOOO0OOO0OOO0O0OOO0O000O000AO0
goooooooboobooobobooboobooboooboooobooobooboboobooobboobOoooooo
gboooboooboobooooobooboobooobooboobooobooobooooobooobOooobooono
000000000 00O0O0ooO 01%00000000000000000000DOD00DOOOOOO
obooooOobo200000000000000C00O00DOO0O0O0O0O0DOO0OOODOOOOOOObOOOn
gooooooboooobooooooobooboooooboobooboobooooboOobooDOobo
ceud0oOoOoOoOOOoOOOOOOOO0OO00000O0OOOOOOOOCOOOOO0O0OOOOoOoOoOoOooooO
obooooobooooogon

0000000000000 DD0O0OD allecODOODOOODODOOOOOalloc d O mutex-locking 0000
gbooobooooooboboooboooboobooobooboooobooboobooooobooooboooo
goooooobooooobboobooboooobooboOooooboooobob0obooDbOoooOobO
gbooobooobooooboobooboobooobooooboooboooOoboobooobOoooboooon
gboobooobOobooooooboooboooobooobooboOoboooboOooooooobooooon
gboooooooooooooooboooboboboooboobooboboboboboboboobobooooo
gboooobooobooooboobooboooobooboooobooobooobooooobooooboooon
gooooobooog

O0p0000000000000 fork00D0D0OO0O0O000O0DODOOO markingd OO sweeping 00O
gbobobdoboobobooboboobobooboobooboboobobobobooboobobooa
gboobobooobooooboooobobooobobooboboobobooboobobonboo
gooooobooog
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t hr ead- obj ect ) free-thread
list

parameter

post request| wait

>
requester | server

~—~—wai t post

\ done it
r ehd sema e

wite

O 70o0ooooooobo0ooooooooooooooooooooooooooooooDoobooooooo
obooooooboooogon

12.2 0OO00000O000OO0OOO0DOOO0bOO000bO00

12.2.1 0O0000O0O0O0O0OOCOOOOO

Solaris 00 00000000000 COOOOO0OOOCOODOOO0OOOOO0OODOOOODOOOOOO
gbooobooobooooboobooboooobooboOoooobooboooboooboobOoooboooon
oboooooooobooooboobooooobooboobooboooboooobooooboooooonn
goboooooobooobooooboooboooobobooboooobooobooooboboobooDooo
OO0 Ewlisp0 0000000000 O0O0O0OO00O0DOOOOO0DOOOODODOOODOODOOODODOOO
000O00bO0o00000000000000000000D000 make-threadO0O0O0O00O0O0O0O0O0O0O
gboooboooboooobooboooboooboboooboobooboboooboooDoobobooboboob oo
goooooooobo Iboooobooboobooooboooooboobooboboobooooboboobooo
gboboobOoboooobobooooboon

12.2.2 000000000

gboboooobooboobooboobooooboooooboobooooboboobooboobooooboboobDOt
gooobooooooobooooobooooooooboooob0 oo obDoooooboOooDooO
gbooooooboooooooooooboobobobobooboooooOoooooboobooooboooooon
cooooooo0oooooooOooooooo0o0ooDooOobOo00oboDfrkO0DOOOOOODODOOO
0000000 wait-thread 00000 0plist 000000000000 0O00O0DOO0O0O0O0O0O0DOO0O
Ubo0dobO0O0OplistO000000OC0O0OO0ODOOOCODOOOOOOOODOOOO0O0OOODOOODOO0OO
gbooooOoboooobobooooobooon

12.2.3 00000

MT-Eus 0 Omutex lock, condition variable, 000000000 3000000000000 0 Omutex
lockOOOODOOO0OO0OO0ODOOO0ODOO0ODOOOOOOUODDOONODO condition variable 000000000
O0000000000 mutex-lock OOOOD0OO0O0O0 true0 000000000000 OOOOODOOO
0000000000000 00o0o00o00oO000o0d0D00D00oDO00DO0O0DOO0DnOdSolaris O
0000000 000oooo00o0oooo0o0oooo0ooooo0ooooooooooooooOog
OO0o0oooooooooooDooooooogo



12. 0000000 106

thrl  thr2 thr3 ... thr- _
! ! r - thread-1 m(;rgﬁry thread-2
[ P
f vai t i & wait read
barrier —_— —
read & wait *
barrier | J || J

running (b) Synchronized-

memory port

(a) Barrier-synch *
| idie

08 0000ooooboooono

12.24 0000

barrier-synch0 00 00000000000000O00OOOOOOO (0 B)J00000O0OOOObarrier
goooooooobooobooobooobooboooboooDooooboobOobobo0oboobDooDOobLO
ODO00000Obarrier 1000000 :waitOODOOOOOOOODODDOODOOOOODOODODOOOOO
Ubo0o00bo00000:waitOOOOOOOOOOOOOOOOOOODOOOOOOOOO0O0ODOO TOOO
OOO00QObarrier-sync0 000000000000 DOOO0ODOCOOOOOOOODODOOODOOOOOOO
ooo

12.25 0O00000O0OO

00000000 (synch-memory-port) 10 0000000000000 O0O0O0D 100000000
00 (000000000000 00000000O0U0000U0000O00O00 10000000000
gboooboobOooooboobooooooooboooOoooobooobooobooobooboooooon
oboobooobOooboooboobooboboobooobooooboooboooobobooboobooooon
gboooooobooboobooboboboobobobobooboboobobooboobooooboobDOobOoboDt
bobooboboooooboooobooboooooboo 200000b00000O00bO0000n

12.2.6 0000

gobobooooooooobooooboooboooooobobooobooboooobooboooboog
OO00D0D000D0 EwsLispO00UnixOOOODOOODOOO0ODOOOO0OOOO0DOOOODOOOO0OOOO
cooooooOooopooOooooooOMT-EwsO0000D0DOOO0OO0ODOOOOOODODOOOOOO
CO0O0C0O000 mutex-lock OO0 00000000 OCO0ODOODOOODOOOODOO0ODOOOO eval OO
gbooooocooooobooobooboboboboooooooobobobobobooboooboooooon
MT-EusOOOOO0O0OO0OO0O0O0O0OO0O (signal-notification) 00 000000000000 OOOOOOOO
oboobooooOooooobooooboooboooooooboooboobobooobooobooboooooon
gooooooooooboooooboobobooooboo

0000000000000 00oooDo0oD0oooooooooDOoooooDoooooDoooooog
U000bodboobOdbDUdUsamp-imaged033msecd 000000 samp-sem O O000OO0O0OOO0O
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U3 000b000oooboobocoboobooooboon

processors 1 2 4 8 | GC (ratio)
(a) compiled Fibonacci 1.0 20| 40| 7.8 0

(b) interpreted Fibonacci | 1.0 | 1.7 | 2.7 | 44 0

(c) copy-seq 1.0 | 1.31]0.76 | 0.71 0.15
(d) make-cube 1.0 | 0.91 | 0.40 | 0.39 0.15
(e) interference-check 1.0 | 0.88 | 0.55 | 0.34 0.21

OO00000O0O0OO0Oo20000000 thread-port 1000000000000 OfIter-image0 000000
gboogbooobooboobobooboobooboo

(make-threads 8)
(defun samp-image (p)
(let ((samp-sem (make-semaphore)))
(periodic-sema-post 0.03 samp-sem)
(loop (sema-wait samp-sem)
(send p :write (read-image))))
(defun filter-image (p)
(let (img)
(loop (setf img (send p :read))
(plist (filter-up-half img)
(filter-low-half img)))))
(setf port (make-thread-port))
(setf sampler (thread #’samp-image port))
(setf filter (thread #’filter-image port))

12.3 000000

0B0032CPUOOODODODO Cray Superserver 0000000000000 OOOOODOOOOOOO
gboboooboooooboboboboboboboboboboboboooboooobOOoOooOooooon
ooboooobooooobooooooboooobooobooooboooboooboooooboooooobooon
gooooobooooobobooooobooooobooooooboboooobobobobDobobooo
gboooobooobooooboobooboooooboobooboooobooobooooobooooboooon
gboooboooboooooobooboo1obooboooboooooboooboooooooboooooon
oboooOobooooobOooboboooboobooooobobooooon

124 0OJ0O0OO0OOO
OoOo0O0O0O0O0OODOO0OODO0O0000ooDOD isp000ODDOOOOO0O0O0OO0O0O0O0EwIspODOODOO
OOthread 0000000000000 00O0O0O0O0O0OO0O0O0OO0OO0OO0O0OOCOOOOOO0OOOOOOOO

gbobobobooooobobobobobobobobobobobobooobooobobobobo

sys:make-thread num &optional (Isize 32¥1024) (csize lsize) [OO]
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lsize0000 lispO000O00 csizeD000 C-O0D00O0DOODO0O0OODO nemOO00OD0ODOOO
000000000000 00O000000000000000000OOsys*threads* 0000000
make-thread 0000000000000 0O0DOthread 0000000000000 O0ODODOOO
gboooooooboboboobooooooooboobobooooooooooboooboOobooboboooon
uboooboboooboobooooboobooooobooooboOobooon

sys:*threads* [00O)]
make-thread 0 0000000000000 DOOCOO0ODOOOOODO

sys::free-threads [00O)]
goooobooooooooboooooooobooboooooo NILOobDoooooooooooo
Oooo0ooooooooooooooOoOO0OC0OCOO00000000000 make-thread 000
cooooOoooobooooooooOoooooooboooOono

sys:thread func &rest args [00O)
00000000000000000 1000000 (func. args) 0000000000 OOOOOO
sysithread 0O args 000000000 func0000D0O0O0OO0OOODOODOODOOODOODOODOO
O00 funcal 00O O0O0D0O0OO0O0O0OOOOSsys:tthread O funcal D00 000000 O0O0ODOO
0000000000000 000 sysstwait-thread 00000000000 OOOO0O

(defun compute-pi (digits) ...)
(setq trd (sys:thread \#’compute-pi 1000)) ;assign compute-pi to a thread
;; other computation

(sys:wait-thread trd) ;get the result of (compute-pi 1000)

sys:thread-no-wait func &rest args [OO]
00000000 1000000000 0000000O0wait-thread 00000000 O0ODO0OOO0O
goooooooobooooooodg

sys:wait-thread thread (00O
thread 0 sys:thread 00000000000 funcalO0 00000000 DOODOODOODOODOOO
0000000000000 sys:tthread 0000000 O0OO0OD0ODOOODODOOsys:wait-thread 00O
00000oo000oDo0o0oDooo0ooDoo00ooDoo0ooDooOo0ooDoooooooOoon

sys:plist &rest forms [0o0]
0000oooooooooo forms0000D0D00OD0O0OOODOOODOOO0OOOOOODOOODOOO
O0sys:plist 0000 0000000000 formO00000O0O00DO0O0O0DODDOO parallel-listO
ooodoooooooo

12.5 00O

Solaris OO0 000D0OO0OOOO0O00ODODDOOODOOOOOOCOO0OOO0 4000000000 OEuslisp
0 O mutex-lock O condition variable OO0 0000000 0O OO Oreader-writer lock OO0 OO OOOO0OOO
0000000000000 oo0bO0O000U0ULoLOLDbOU000oUoLDLDLODO0O0ooUUUoOoOD

sys:make-mutex-lock [00O)
mutex-lock DO OO0O0OOmutex-lock 006 00000000000 0O0OOOOOOODOOO

sys:mutex-lock mlock [00O)
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mutex-lock 0 mlockD 00000000 OmleckD00D0O00000000C0OODODOO0OOOO Omutex-
lockOO0DOOOOODOOOOODO

sys:mutex-unlock mlock [O0O]
mlockOOOOOOOOOOOOOOOOOOOOODODOODODOOOOOOOOOOOOO

sys:mutex mlock &rest forms [0o0]
mutex-lock 0 mutex-unlock 000 0000000000000 00OmutexO00000000O0OO0O
000000000000 mleckO00O0OD0O0OO forms00000000DOO00ODOOOO0ODOOOODOO
000000000000000O000D0DO000000d progn form OO 000 0O Ounwind-protect
O0forms000000000000D0O00OO0OODOODOOO0OOOODOOODOOOODOOODOOODOO
oooood

(progn
(sys:mutex-lock mlock)
(unwind-protect
(progn . forms)

(sys:mutex-unlock mlock)))

sys:make-cond [OO]
40000000000000000 condition variable d 0O O O 0O O O O O condition variable O O
go00ooo0oooooooooooooooon

sys:cond-wait condvar mlock [0O]
condvar 00 0000000000000 condvar 00000000000 0DOOOODOOODOOOO
OOmlockDO0O0DOcondvar 00 00000D000O00O0OO

sys:cond-signal condvar [00O]
condvarJ 0 00O 0O condition variable 00000000

sys:make-semaphore [00O]
20000000000000000000000000000000000000

sys:sema-post sem [00O]
sem0 000000

sys:sema-wait sem [0O]
sem 00000000000

sys:barrier-synch 0oo]
:super propertied-object
:slots threads n-threads count barrier-cond threads-lock count-lock

0000000000000 0D0o00o0000oooooo0Odthread-lock000000DOOOODOO
thread 00000 Obarrier-synch0 0000000000000 count000D000O00OO000ODOOOO
0000000000:add0000000000D0000Othreads00000000000O barrier-synch
O000000:waitOOOO0OOOcount0 000000000000 0O0O0OD0O0O0OD0OO0O0OOO0O0O
O000Othreads 000000000000 :waitOOOOOOO0O0OO0O0OO0ODOOOODOOODOO
000000000000 0000000 count-lockd mutex-lock O barrier-cond O condition-variable
gddooooobooooobooo
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:init [Do0O)
00 barrier-synch 00000000000 DOO200 mutex-lock 0 100 condition-variable 0 0 O 0O
ood

:add thr [Do0O)

threadsOOO0OD0O ¢thr000O00DOOOOO

:remove thr [Do0O)
threads OO0 0OO00O0O thrOOODOODOODOO

rwait D000
threads OO0 O00O00O0ODO0O0OOCODO0ODO :waitOODOODOOOOODOO

sys:synch-memory-port O0oo]
:super propertied-object

:slots sema-in sema-out buf empty lock

100b0o00obooooboooooboooboobboooooooboooboooboobooboooboooo2b
ubooobobooobooboooobooboooobooooboOobooon

:read [0oOoo)
00 synch-memory-port 0 0000000000000 O00D0OOCO0OOOOO0ODOOOOOOOO
O0O:read 000000

:write datum Coo0]
00000 determO0000001000000D00O000DOOOO0ODOOOOODOOOOODOOOOO
00000000000 00D000D0 :write0:read0000000O0O0OO0OOO0DOOODOOODOO

:init [Do0O)
00 sync-memory-port 000 OO00O0O0O0OOO 2000000000000 :writed 000000
gogoooooo
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13 0ooon

13.1 DOO0OO0OO0O0O (float-vector)

float-vector OO0 0000000 10000000000Ofocat-vector0 0000000 OOO0OO resultd
O0000000000000000000 resultd float-vector OO OOOOOO

float-vector &rest numbers [OO]
numbers 0 00000 float-vector 00O OO OO (float-vector 1 2 3) O#F(1 2 3) 000000
ooodooooOoOOobOo0O00000o0ooooooooooOooOooo0o0oooooooooooooon
ogoooo

float-vector-p obj [0O]
obj O float-vector 00 OO0 O0OOTOODODO

v+ fltvecl fltvec2 Eoptional result [OO]
200 float-vector 0 0 0 OO

v- fltvecl Eoptional fltvec? result [OO]
200 float-vector OO0 O 00000 fltvec20 00000000000 fitvec 00O0DOO0ODOODOO

v. fltvecl fltvec2 (0o
200 float-vector 100000000

v* fltvecl fltvec2 Eoptional result [OO]
200 float-vector OO OO ODOOO

v.* fltvecl fltvec2 fltvec3 [OO]
0000300000000 C(.x ABC)=(V. A (Vx B C))=(V. (Vx A B) C)

v< fltvecl fltvec? (0o
O00fitvee1 D000 fikee200000000000D0O0O0O0O0ODOOTOODOO

v> fltvecl fltvec? (00O
O00flitvee1 D000 fikee200000000000D0O0O0O0O0ODOOTOODOO

vmin &rest fltvec [00O)
flleeOOOOOODOOOOOO0OODOOOOOODODOOOOO float-vector 100000 Ovmin O vmax
000000000000 minimal-box 000000000 O0OODO0O

vmax &rest fltvec [OO]
fltkeeDODODOOOODOOOODOOOODOOOODOOO float-vector DO OOOOO

minimal-box v-list minvec mazvec [err] [OO]
00000 v-list0000 minimal bounding box DO OO OOOOODO minvecd mazvec O OO
0000000 er00000000000Ominimal boxO0O0OO000O0O00D0O00O0C0O0O0O00ODOO
O err00.010000minvec000000000 minvecd mazvecD0000 1%000000000
mazvec 00000000 1%00 00 O minimal-box O O minvec 0 mazvec0 0000000

scale number fltvec Eoptional result [OO]
flloeeODODODODOODODOODOOO number0O0O0O

norm fltvec [00O)
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fltveeD O OO 00000 | fltvec|

norm?2 fitvec 0O]
fltvee DD 0000 DOO0O0OO | fltvec||?=(v. fltvec fltvec)

normalize-vector fltvec &optional result [0O]
flhkeceOOOODO 1.000000000000O

distance fitvec! fltvec2 (00O
200 float-vector 00 00 O OO |fltvec — fltvec2|

distance2 fitvecl fltvec2 (0O
200 float-vector 0 000 200000 |fltvec — fltvec2|?

homo2normal homovec &optional normalvec (0O
000000 homovee DO ODOOOOODOOO

homogenize normalvec &optional homovec (0O
000000 normaelvec00O00D00OOO0ODOO

midpoint p p1 p2 &optional result [OO]
pO00000p1,p200000 float-vector DO O Opl—p20 p: (1—p) 000000000 (1—p)-pl+p-p2
agood

rotate-vector fltvec theta axis Eoptional result [0O]

2000000 3000 fitveceO azrisO000 theta DODO 000000 arisO0 iz, 2y, 22, 0, 1, 2,00
ONLOOOOOOOOOaeisO NILOOODO fitveeD 200000000003000000000
000000000 DOO0O0OD0O0OO0O0OOrotation-matrix 0000000000 ODOOOOODOOO
gogd

13.2 00000

dodoooooooobobo 200000000000 o oo oDo0ooooOgog
O 0v*, v.* euler-angle, rpy-angle J 000 3 0000000000000 O0O0O transform, m*0
transpose 0 0000000000000 000 n*mO00000O0O0OOOO

resu/t 00000000000 O00D0OCOO0O0O0ODOO0O0DOOO0ODOO0O0DOO0O00OODO0O00OO0O0O00DOO
oboboobOoboooooboboooboobooooboobooooobobooooon

rpy-angle 10 000000000000000000 2yx0000 30000000000 Deuler-angle
000 rpy-angle 0000000000000 000000000 2y20000000000000000
000000000000000 20000000

; Mat is a 3X3 rotation matrix.

(setq rots (rpy-angle mat))

(setq r (unit-matrix 3))
(rotate-matrix r (car rots) :x t r)
(rotate-matrix r (cadr rots) :y t r)
(rotate-matrix r (caddr rots) :z t r)

;——> resulted r is equivalent to mat
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300000000000000000000B3 2000000000 coordinates 0 cascaded-coords
ooooooooooo

matrix &rest elements [0O]
elements 0000000000 ORow x Col = (elements0) x (000 element 0O 0O) elements
0000000 ((ist 123)0 (vector 1 23) 0 (float-vector 1 23)) 000000000000 O000
doobooooooobooooa

make-matrix rowsize columnsize Eoptional init [OO]
rowsize X columnsize 000 000000DO0O

matrixp obj OO]
O0OOopj0 0000000000000 2000000000000000DOO0O0OTOOOO

matrix-row mat row-index [OO]
00 matO0 row-index0000000000000O0O0OOmatrix-row00setf0 00000000
00000000000 0000oO0bo00o0o0o0oOoooboooaoao

matrix-column mat column-indez [00O)
OO0 matOD0 coloumn-indexD00 0000000000000 DOmatrix-columnOOsetf0 0000
gogoobobbboooobobbobbooooouobobbboooooono

m* matrizl matriz?2 Eoptional result (0o
matrizl O matriz2 000000

transpose matriz optional result (00O
matriz D00 00000000000 metre 00000000000

unit-matrix dim [OO]
dim x dimO000000000O

replace-matrix dest src [OO]
OO0 dest00D0OO0O0ODOOOODOD sce0D00OO0OOO

scale-matrix scalar mat [OO]
mat00000000 scaler00D000

copy-matrix matriz [OO]
maetriz00000000O

transform matriz fltvector &optional result [OO]
00 matriz0 0000 fltvectorOOO0D0OODOO0O

transform fltvector matriz &optional result [OO]
00 matriz0 0000 fltvectorOOODOODOO0O

rotate-matrix matriz theta azis &optional world-p result [OO]
rotate-matrix 000 maetrizc000000D0ODO0O0OOO:x, :y, :z000 0,1,20000000000
00000000000 000CO000000C0000Dworld-p0 NILOOODOODOOOOOOODO
000000000000 0000000000000000000 Jworld-p0 non-NILOOOOODO
OooooooOoooooOOOoO0oO0o0oO0O0O0O0CO0O0000000D0ers0 NILOOODOODODOO
00 matriz0 200000000world-p000000000 200000000000000
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rotation-matrix theta axis Eoptional result [00O)
exis0000 2000000 30000000000000O :x,1y,:2,0,1,230000000000 NIL
0000000020 00000000000as0 NILOODOOOODOO

rotation-angle rotation-matriz [00O)
rotation-matriz0 00000000000 0O0O0O0O0O0OO float-vector 00 O 0O O OO O rotation-matrizx
00000000 ONILOODODOODOO0DO0O0O000O0O0000000D0000000A0 rotation-matrix
020000001 00000000000

rpy-matrix ang-z ang-y ang-x [00O)]
godoobobooooobbbtooooobbbbooooobbbuo0g xbdOod eng-z00DO
UboboooobdybobOo eng-yO0OO0ODOODOODOOODO ang-z00000000O0OOOOOO
oooobooboobobobobooo

rpy-angle matriz [00O)
matriz] 20000000000 00000O00O0O0O0O

Euler-matrix ang-z ang-y ang2-z [00O)
oo bobobobobbb z0000 eng-z0000000 y
00db eng-y00OO0O0OO0O0O z00O00O ang2-:000000000000O00O0OOOODODODOO
ooooa

Euler-angle matriz 0O]
matriz00 20000000000000

13.3 LUOO

lu-decompose [0 lu-solve 0 00 0000000000000 O0OO0OODOOODOODOOOlu-decompose
0000000000000 00000D00O000000000000Odlu-decompose I NILOOOOO
O00000Olu-solve OO0 O0ODOO0OOOOOODOOOOu-solvelOOOOOODOOODOOOOODO LU
000000000 0o0ooo0o000ooDoOo0000oDooO000oDoOo000o0DoOo0Do0oO0oDoOoDoOg
0000000O00simultaneous-equation 101 0 0000000000000 00O00OOOOOOOO0O
lu-determinant 0 LUDOOOOOODOOO0OOODOODOOIinverse-matrix 00 0O O lu-decompose [
100 lu-solve 0 nO0000000000003*30000000000 4msO0000

lu-decompose matriz Eoptional result [00O]
matric ] LUOOOOO0O0O0O0

lu-solve lu-mat perm-vector bvector [result] [00O)]
LUod0oD0O00 10000000000 perm-vectord 0lu-decompose 1000000 O0OO0DOO0O
oood

lu-determinant lu-mat perm-vector [OO]

Lvoooooooooooooooo

simultaneous-equation mat vec [OO]
000 metd 0000 vecdO00O000 10000000000

inverse-matrix mat [O0O]
0o met00OO0O0OO000OO
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pseudo-inverse mat [OO]
ooooooooooboooooooooo
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13.4 00O

000000000 0Ocoordinates 10000000004 000000000000 0Euslisp000
000000000000000 33000000300000000000000000O

coordinates ooo)
:super propertied-object
:slots (pos :type float-vector

rot :type array)

obooobOob x300oboooooboooooobooon

coordinates-p obj [00O)
objd coordinates 10000 O00O0OOO0OOODOOOOODOODOOOOOTOODOO

:rot D000
oob00obO0 3x30b00o00oooon

:pos [Do0O)
oboooboo3bobooooooooon

:newcoords newrot &optional newpos [Doo0]
newrotd newpos OO0 D0 O0O000O0O0O0OnewposOO0OO0O0OODO newrotdO coordinates 0 O O
goo00oOOooO0ooOdbOdbOOoO0oOoO0ooOOoOdoOOobOO0bOOdbOOoOoOO0oODOoODOobDOobOobooooon
OO0000O0O000DOO00O0DOoO000DOO000DO000ODOO000DOO :updated OO0
ooogood

:replace-coords newrot &optional newpos [DoOoo)
mewcoordsOODOOODOO0OOOMO rotO posODO0ODOOODOOODOnewposOODOOODOOO newrot
00 coordinates 0 0O OO ODOOODOO0O

:coords [Doo0]

:copy-coords &optional dest [Do0O)
O0 destO0000D0OO00O0ODOOO:copy-coords000 rotd pos OO0OODOOOOOOODOOOO
O0000000dest00000000Odest0000000000 rotd posO00000O0

:reset-coords [Do0O)
gbooboobobobobooobouoobooboobobobobooooo

:worldpos [Do0O)
:worldrot [Do0O)
:worldcoords D000

D000d0oo0o00doo0UdoooodooD0odoooidooodoooodoouoooogog
gbdboopoooboobobobonooobobouobobo0ouubUl pes rotd self 00000
000000000000000 cascaded-coords 0000000000 OOOOOcascaded-coords
O00o0o0oo0oooooouooooooooodg
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:copy-worldcoords &optional dest [DooO]
O000000000000000O0dest00D0000000DDOdest0D0O0O000ODODOOOO0OO
coordinates 1 000000000

:rotate-vector vec [Do0O)
00o00booboboboboOvecdbobooboobobobooboobOooboobobDbOon
gogoobobbbogooobobobboooooobbobbooooobbbbooooo

:transform-vector vec [Dooo)
gooobbbbddtdeecbdgooobobbboooonon

:inverse-transform-vector vec [Dooo)
gooobbbbodddeecbgooobbobbooooobn

stransform  trans &optional (wrt :local) [0oOoo)
wrtO0OOO0O00000 trensO0000000O00O0O0O0O0O¢wensO0000000O0OODOODOO0O
OO0wrtd :1local, :parent, :worldJOOOOOOOOO coordinates 0000 0000O00OODO
00000 wrtd :local U0 0O Otrans 000000000 OOOOOOO0O wrtl :world, :parent
O000OtrensOD00D00000000O0 wrtO coordinates 0000000 0wrtO0D0OO0O0O0ODO0O trans
0o0000ooooOooooooooooooonooooon

:move-to trans &optional (wrt :local) [Dooo)
wrt0O0O0000 trensU 000000 rot pos DOOOOONO

:translate p &optional (wrt :local) [Dooo)
oooobobooooob wtODOOO0OO0OOO0O0O0O00O00

:locate p &optional (wrt :local) [Dooo)
000000000 »wtODO0OD0OO0OO00000D000D0wrtD :local 0000 :translate 1000
gooooo

rrotate theta axis Eoptional (wrt :local) [DoOoo)

aris0000 thete 0000000000000 000000000es00000000 (:x, :y,
:2) 0000000 float-vector D000 ars 0 wrt 00D O00D0000000OOODODO0OOOOO
O wrtO:locall azis0:z00000000000000O0O000 2000000000000 wrt
O:world, :parent U0 000000000000 zOOOODOOOOOOODOCOOO0OOOO wrtO
:localU00OOOOOO0O0O0DOOOOOOOOO0O00O0DOOO0OOCOO wrtO :worldUOOU :parent
Oooooobooooo0oooo0ddwrtO :worldO OO0 :parent 00000000000 posO0O
oooOO0O0O0O0O00000000000000000000000000000C0C00C0O0 coordinates
OO0OO0O0O0000O0DOgransform 00000000000 O0O00O0OO

:orient theta axis Eoptional (wrt :local) [0oOoo)
rot 00000000 O:wrotateJ 0O OO OOOOOODONO

:inverse-transformation [Dooo)
ooooboooooboobooooobooooon

stransformation coords (wrt :local) [Dooo)
00000000000 0000 coordsD 00000000000 Dwrtd :local OOODOOOODO
0000000000000 00000000 stransformation 0000 :transform 0000000
wrt=:1local DO DO OO00OOD0OODOOOOODOO coordsOO0DOOODOODOODOOODOO
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:Euler az! ay az2 [DooO]
00000 (azl, ay, az2) 00000000000 rot 000000

:roll-pitch-yaw roll pitch yaw [Do0O)
oboboobobooobOobooboobobounb ret00ooonO

:4x4 Eoptional matl4 [Do0O)
O00maet44 000 4x4000000000003x3000003000000000000O00O0O00O0
0000000 maet44 00000000000 0O0O0OO0OODOD 4x40000000000000DO0O

:dinit &key :pos #f(0 0 0) [Do0O)
rot #2f((100) (010) (001))
rpy roll pitch yaw
:Euler az ay azl
1axis rotation-axis
:angle rotation-angle
24X 4x4 matrix
:coords another coordinates

:properties a list of (ind . value) pair

mame name property

00 coordinates 1 0000000000 Orot 0 posO000DOOO0OODODOOODOOOODOOOO
gooooooobooo

:dimension 20000 3 (000000 3)

:;pos D0D0D0D0DO00 (DO0DO0D0 #£000))

ot 000000000 (COOODODOOOOO)

:Euler 00000000 30000000000

apy UD0OD0O0O0O0O0O0ODODOO 300000oooooo

:axis 000 (:x,:y,:z0000000 float-vector)

:angle 000 (azis000000O)

'wrt 000000000 (000000 :local)

:4X4 4X4 00 (posO rot JOOOODO)

:coords coords 00 rotd pos 0O 0ODOOO

:name :name J 000000

cangle0 :axis 000 0000000000000 0OD00O00:wtO0000D000000wrtODOODOO
O:Fuler000000CO0DO0O0OOODOOOOODOOOG21, ayO e20000000000000 srpy0O
00000000 90 2000000000000 :rot, :Fuler, :rpy, :axis, :4X4 000000000
0000000000000 00000D000000DO000D0O0000000 azisO :angled0 000
oo oo oo bbb uooobooDooooog

oboooooooogb:pproperties1 0000000000 OO0OOOOODOODOOOOOOOOOO
Oplist0000000O0O
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13.5 0OO0o0on

cascaded-coords Ooo]
:super coordinates
:slots (parent descendants worldcoords manager changed)

00000000000 000cascaded-coords 000000 cascoords 0000

:inheritance [Dooo)
00 cascaded-coords U0 00000000000 tree000000000O0a0 0000000
000000 cO a00000000O0O((a (c)) (b))ODOoa

:assoc childcoords Eoptional relative-coords [0oOoo)
childcoords 1000000000 DO0OODOODOOODODOODN childcoords] 0000 cascaded-coords
0 assoc 00000000 childecoords 0 00000 cascaded-coords 0 1000000000000
Odessoc0 0000000 DOO0OOODOO childeoordsOODO0D0OO0O0OODOOOOOOOO

:dissoc childcoords [Do0O)
0000000000000 childeoordsODOOODOODOODOOODOODO childcoordsOOO0OOOO
gogoobobobogd

:changed [Dooo)
gogogooobooooobobooooobooboboooobbboobobbboooUbbbbuuoa
gooobbbbooooobobbboooooooo

:update [DoOoo)
000000000000 000000O0:worldcoordsO0OOOODOOOODO

:worldcoords [Dooo)
goodoboobooooobobbdoooobob bbb bbb bbbooo
O0000D00 coordinates D0 0000000000000 DODOOOO0OODOOOOOODOO
obooooOobooooboboooooboboooogon

:worldpos D000
0000b000bo0ob0o0obuoobO rotbggd

:worldrot [Do0O)
U0o00boOo0bo0obo0obOoOobg pesbOogd

stransform-vector vec [Do0O)
vee0JO00O00O0OD0OO0ODOODOOODOOODOOODOODOODODOOODOODOO

:inverse-transform-vector vec D000
U000bOo0obOobobodbwecOdbOoboooboobooboboboon

:inverse-transformation [DooO]
O0000000000000 coordinatesIO0OOOOO0O0O0OO

stransform trans &optional (wrt :local) [DooO]

:translate fltvec Eoptional (wrt :local) [DooO]
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:locate fltvec &optional (wrt :local) [Do0O)
:rotate theta axis &optional (wrt :local) [Do0O)
:orient theta axis &optional (wrt :local) [Do0O)

coordinates 1 0 000000000000

make-coords &key :pos :rot :rpy :Euler :angle :axis :4X4 :coords :name [00O)
make-cascoords &key :pos :rot :rpy :Euler :angle :axis :4X4 :coords :name [00O)
coords &key :pos :rot :rpy :Euler :angle :axis :4X4 :coords :name [00O)]
cascoords &key :pos :rot :rpy :Euler :angle :axis :4X/ :coords :name [00O)]

00000000000 coordinates 000 cascaded-coords 000 000O000000O00O0O00O
O00000O0O0Ocoordinates 000 0:nit 0000000000

transform-coords coords! coords2 Eoptional (coords3 (coords)) [00O)
coords1 0 coords20 00 0000000O00O0O0O0O0O0O coordss0O000O00O0

transform-coords* &rest coords [OO]
coords 1000000000000 O00000O0O0O0O0O0O0OOOOCOOOOO coordinates 000
oooooooo

wrt coords vec [00O)
vecd coords000000000O0O00OO0O0OO0O (send coords :transform-vector wec) 00O 0O
oood
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body face edge
coordinates face-normal pvertex
minimal-box edge-list nvertex
face-list vertex-list pface
edge-list hole-list nface
vertex-list convexp angle
convexp primitive-body flags
csg face-type

g9 obooboooooogon

14 OOO0OOO0OOO

Fuslisp 00000000000 DOODODOOODOO BrepOODDOODODODOOOOOOBrepOOOoQon
edge, plane, polygon, face, hole, ] body 1000000000 O0OOOOO bodyUOOODOO body O
OO000ooo0o000ooo0o00ooooooo0oooo0oo0oDooo00oooDooooooooog
000000 *edge-class*, *face-class*(] *body-class*0 0000000000000 OCO0OOOOOO

good

14.1 0OO0O0OOOOdO

vplus vector-list [00O)
vector-ist 0 0 0 0000D00O0OOCO0ODOOOOODOOOOODOODOODOOOv+OO00O0O0OwvplusO 2

ugbodgbuoboobobbooboaoboobuoobuoobobooboan

vector-mean vector-list [OO]
vector-list 00 OO OO0O0O0OO0O

triangle a b ¢ &optional (normal #f(0 0 1)) (00O
a, b, c00200000 3000000000000 00n0ormel00a,b,c0000000O00O0OCO0O
O0000Otriangled @,b,c 0000000000000 2000000000n0rmel0000000
00000 ab,c00000000D00000O¢triangle000000000000D0DO0O triangle O
O000D0c¢O0 e-b00000D0OD0O0O0OODODOMDO «-cOOO0DOODOOODODODOO

triangle-normal a b ¢ [00O)
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cbcO00D00000ODOODOOODOODOOOODODOODOODOOO

vector-angle vl v2 &optional (normal (v* vl v2)) [00O)]
200 00000000000000000O0000O000000 atan(normal-(vixv2), vi-v2)Ovl,v2
Onormal00000000000D0000O0Onermel000000000Ow,02000000000
oooooobobooooooooobb o0 ~0DDOO0O0OD0OD0OD0DDODODOOD0O0ODOOODODODOOO
O00000Onermel00O0O0D0OOOOOOOO

face-normal-vector vertices [OO]
ggoobbbbdooooobbbboooooobobbboooooobo

farthest p points [OO]
30000000000 pemmtsO 000 pOOOOCODOODOOOO

farthest-pair points [OO]
0000000000 pemmtsd 00000 O0OOOOOODOO

maxindex 3D-floatvec (0o
3D-floatvec0 30 0000000000000 0O0ODOOOODOO

random-vector &optional (range 1.0) (00O
JO0obobooobOobooooobOobooooboboooooboooon

random-normalized-vector &optional (range 1.0) [OO]
j00000oooooooooooooo

random-vectors count range [00O)
rangeJ 0000000000000 count0O000O0O00OOOO0OOOOO

line-intersection p! p2 p3 p/ [00O)
pl, p2 p3, p400000 2000000000000000pi-p20 p3p400000 2000000
O0O0000Oline-intersection0 00000 200000000000 000000O00O00O00O0OOO
gooobbooo 200b0bb00000g030oooobooogdypt, p2, ps, p40000O0OODOOO
gogooooo

collinear-p p1 p2 p3 Eoptional tolerance [00O)
pl, p2, p80 0000 30000000000 300000000000Ocollinear-p0d000 ||[((p2—p1) X (p3—p1):
O *coplanar-thresholdxO 000000 OpI-p3 000000 p2000000O00OOOOOOODOOO
Oo0o00odoooNILOoOoo

find-coplanar-vertices p1 p2 p3 vlist [OO]
pi, p2, p30030000000000000300000000000000000 O find-coplanar-
vertices DO O0DO00D000D0Owhst0DO0O0D0OO0O

find-connecting-edge vertexr edgelist [00O)]
vertert 00000 edgelist 0000000 OOONO

make-vertex-edge-htab bodfacs [0O]
bodfacs 0 Obody 00 00O face 00 O 0000 O make-vertex-edge-htab O O bodfacs 1 0 0 00O O
0000000000000 OoO0o00oOo0oU0ooOooUooOoOooooo

left-points points p1 p2 normal [00O)
points, p1, p20 00000000 normaelJ0 000000000000 OCOOOOO]left-points 00O
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pl, p20000000000000O00O0 peints00OO0O0OOOOOOO

right-points points p1 p2 normal [00O)]
points, pl, p20 00000000 normel 00000000000 D0OO0O0OODOOUOright-points
O0pl, p20 000000O00ODO0O0O0O0O0OO pemmtsD 0000 ooOoOOnQ

left-most-point points p1 p2 normal [00O)
points, p1, p20 00000000 normaelD0000000O00ODOO0OODODODOOOleft-most-points
O0p1,p200000000000000000D000 peintsO00000D00O00O0ODODOOOOODOO
agood

right-most-point points pI1 p2 normal [OO]
points, p1, p2000000000 normad 00000000000000000C0O00 right-most-
points D0 pl, p20 00 0000000000000 0O00O0 peints0 00000000 DOODOODOO
goooooo

eps= numl num?2 [(tolerance *epsilon*)] [00O)
20000 numiO num2000000 torelance 000000000 0DDO0OOODDODO

eps< numl num?2 [(tolerance *epsilon*)] [OO]
numI 00000 nem200000000 TOOOODOOOOOnuml<num2-tolerance OO OO

eps<= numl num? [(tolerance *epsilon*)] [00O)
numlOO0 nuem200000000000000000 TOOOOOOOOOnuml<num2+tolerance
good

eps> numl num?2 [(tolerance *epsilon*)] [00O)

numlIO0000 nem200000000 TOOOOODODO QO numl>num2+tolerance 0000

eps>= numl num?2 [(tolerance *epsilon™)] [00O)
numIO00 nyem200000000000000000 TODOOOOOOOOnuml>num2-tolerance
good

bounding-box 0oo]

:super object
:slots (minpoint maxpoint)

xy-yz-U zx-0 00 0000000000000 0000O00O0O0OODbounding-boxO000000O0O
000000000000000000000000D0000D00OObounding-box [0 Osurrounding-box
Oo0oooooooooo

:box [Do0O)
00 bounding-box 00O OO0OO0DOOODOOO

:volume D000
00 bounding-box OO OOOOO

:grow rate [Do0O)
00 bounding-box 0000 rete 000000000000 Oreted 0.0100001% 000000

dinner point [Doo0]
point0 00 bounding-box 00000 TOODOODOODODOOO NILOODOO
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:intersection boz2 &optional tolerance [Do0O)
00 bounding-box O boz20 OO O bounding-box 0O OOOOOtorelance 100 D0 DO DODOOOOMO
OboxOOOOODOOODOODOODOODOOODOODOOOONILODODOO

:union boz2 [DooO]
OO0 bounding-box 0 boz20 0O 0 00O bounding-box 00 OO

:intersectionp boxz2 [Dooo]
00 bounding-box 0 boz2000000000C0CCCO TOOODOODODOOOCO NILOOODODOO
000000 :intersection 000 000000C0O0O0OO bounding-boxO0OOOOODOOOOODO
gooooo

:extreme-point direction [Dooo0]
00 bounding-box 0000 O0O0O0OOOdirection000000D0D0DODODOODODO

:corners [Dooo)
OO0 bounding-box 0000000000 DOOOOOOOOOO boxO 2000000040000
gooobOos3gbooooosboobooog

:below box2 &optional (direction #(0 0 1) [DoOoO)
00 bounding-box 00 box20 000 directiton 000000000 DODOOOOO TOOOODODO
boundign-box O direction 00 0000000000200 boxOODODODOODODOOOODODOOOOO
goooooooooboon

:body [Dooo)
00 bounding-box 0000000000 O0DOOOODO bodyODODO

:init vlist Eoptional tolerance [Dooo)
minpoint 0 maxpoint 00000 »list0 00000000 Otorelance 00000000000 bounding-
boxOODODOOODOODOO

make-bounding-box points [tolerance] [0O]
points 10O 00000000000 O00O000O00ODbounding-box0U0O0OOOOOOONO

bounding-box-union bozes [tolerance *contact-threshold*] [0O]
boxes0 OO OO0O0O0OO bounding-box OO0 OOO0O0O0O0OOO0OOOOODOO tolerance0 00000
good

bounding-box-intersection bozes [tolerance *contact-threshold*] [0O]

boxesO O OODOOODODOO bounding-box OO0 O0O0D0D0OO0O0O0ODODOODOOtoleranced0000
ooooo
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14.2 00000

O00D0O0o00OO0O00OO00bDOObodyO0O0OOoOoOOO0OO0OOOODODODOODOOODODOODOOO
pvertex [ nvertex [ pfacel nface U Upface U O UDOOUODOODODOOODOOODOOOMODOOpvertex
U0 nvertexOUOOOOOOOODOOOOODOO

line ooo)
:super propertied-object

:slots ((pvert :type floatvector) (nvert :type floatvector))

pvert D nvert 000 0000000000000 Opvert00 noert 0000000000t - pvert
+(1-t)nvert

:vertices [Do0O)
pvert O nvert OO OO OONO

:point p [Do0O)
0000000 pOO0OO0ODODOOODOOD3O000O0ODO0ODO0OOOP - pvert + (1-p)nvert

:parameter point [Do0O)
0000000 point0000O0D00OOOCOOODO0OOODOO:point0000D0O0OO0OOOODOO

:direction D000
prert U0 nvert OO OO OO0OOOOODOO0OO

:end-point v [Do0O)
000000000000 bobobo0bO vd pvertU00O00O0OOnvert 000000 vU nvert
O00000O0Opvert UOODODOOOOOOOONILOOOO

:box [Dooo)
00000 bounding-box OO OOOOO0O

:boxtest box [Dooo)
box 000000 bounding-box OO OOOODOOOOOOO

:length [Do0O)
ooooooobooog

:distance point-or-line [Do0O)
00000 point-or-line0 00000000000 0OOOCOOOOODOOOOOOOO pvert O nvert
cooooooooooooogooooooooooDoooboboOoOooooDoobD20000O0DOO
ooooobooooooboobooooo2000000000000000DO0O0O0ODAO

:foot point [Dooo]
point0 000000000000 0O0O0DOO0DOO0ODOO0ODLODOOODOOn

:common-perpendicular [ [DooO]
ooooo/boob0oobooooo20030bb00bbooboooDooooo200D0booboOoo
Ooo0oo000o0o0o0o000000d0d :parallel 0000

:project plane [Do0O)
planed pvert 0 nvert 00000 200000000000
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:collinear-point point &optional (tolerance *coplanar-threshold*) [Do0O)
collinear-p 0000 torelance DO OO0 O0ODO point 0000000000 OODOOODOOODOOOO
obodbodUdOpemt000000OO0OOO0O0O0OOOOO0OOODODOOOODOOODODOODODODOOOO
0o0ooboooNILOOoono

:on-line-point point &optional (tolerance *coplanar-threshold™) [Dooo)
pornt 0000000000000 0pvert D nvert U DO DD OUOO0O0OOOOOOODOO

:collinear-line In &optional (tolerance *coplanar-threshold™®) [Dooo)
mhOOOOODOODOODOODOOOODOOOO WOODOODOOODOOOO TODOOODOODOO
oooNILOOOO

:coplanar In &optional (tolerance *coplanar-threshold*) [DoOoo)
mMOO0O0000000000000O0O0O00O0DO00000O0000O00O0O0O000O mO 100000000
00000 o0ODOO00MOOOODOODOO0O0OO0OO0ODODODOTOOOOOOOODDOODOONILODODOO

:intersection In [Doo0]
InO0O0O0O0O0O0O0O0O00000000OO:intersection01 0000 200000000000 20
coooboooboboooboooooOoOooOoOoo0OO0 10000000 bOOOObOOCOODOOOODn
ooooboboo200000000000NILOODODO

:intersect-line [n [Dooo)
mMOO0O0DOO0OO0C0DOO0O0OO0CDO0OCOODO0O0000ODO :parallel, :collinear[] :intersect
gooobobooooobooobooog

edge ooo]
:super line
:slots (pface nface
(angle :type float)
(flags :type integer))

2000000000000 00D0DOO0ODLOO0ODLOOODODOOpfacell nfaceJOOOODOOODOOO
bobooooobooboobobobobobooooobooboobobobOobobooO0ooOn pvert
OO0 nvert 000000000000 Opface0000 pface000000O0DODOOONO :pfaced
nface 0 0000000000000 0O0O0O0OpvertD nvert 0000000 O00O0O00COOO

make-line point! point2 (0o
pointl O pvert OO O point20 nvert 000 lineO0ODOOO00OODOOODO

:pvertex pf [Dooo)
pf0000000 pface OO OO pvertexO O OO

:nvertex pf [Do0O)
pf0000000 pfaceJ OO O0O nvertexO O OO

:body [Do0O)
0000000000 bodyOOOOOOODOO

:pface pv nv [Do0O)
0000 pvO0 noO000O000 pvert 0 nvert DOOO0O0O0OO pfaced 00O

:nface pv nv [Do0O)
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0000 pvd 0000000 pvert 0 nvert 00000000 nface000O0

:binormal aface [Dooo0]
000000 aefece000000DO0OCOOOOOOOODOOOODOODO

:angle [Dooo)
gooobbbboouo 2000bbbbooogo

:set-angle [Dooo)
gbooboobobob20b00000000000000D0 angle0OOO0OO0OO0OO

:dinvert [Dooo)

:set-face pv nv f [Dooo)
fO pfaceO0O0Opv0 pvertex OO0 0O nvd nvertex D0 000000000000 ODOOOOOOO
pface 0000 nfaceJOODODOODOOODOOODOOO

:contourp viewpoint [Dooo]
Ooooodooooobooooboodoooooobooooind pface0000 nfaceOOOODO
O wvewpornt 000000000 0OO0O0O0COO0 TOODOO

:approximated-p [Do0O)
gbogbdoobooobobobooboobooboobooobooboobooboobLTOOOoOOoDbOn
oooobooboobobobobobooboooo

:set-approximated-flag &optional (threshold 0.7) [DooO]
EuwlispO0 0000000 O0ODOOODOODOOOOODOOODOf1lagsd LSBOOOODOOODOODOOO
gogogobbbbooooobobobobbooooo

0002000000000 thresholdD DO OO0 OO 0O :set-approximated-lag0 0000000 T
oooooo

:dinit &key :pface :nface :pvertex :nvertex [Dooo)
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14.3 000U

plane 0 00000000000 DOOOOODOOOOODOOOOOODOOOODODOOODODOD2000
oooobooobod plane0d0 000000 0oO0oOoO0loboob0oobo0oboOo0obDbO0bD1OO0ObOO
gbooobobooooobooooboooonoo

plane ooo)
:super propertied-object
:slots ((normal :type float-vector)
(distance :float))

oboobOoboobooboboooooboooooboooooobooon

:normal [Do0O)
oboobooobooobooboo

:distance point [Do0O)
O00dbpemt00O0000O0DOOOOOO

:coplanar-point point [Do0O)
O00point000000D00O0O0O0OOOODODO TOOOO

:coplanar-line line D000
O00me0O0DOODOOOODOODOODOODTOOOO

:sintersection point! point2 [Do0O)
pointl 0 pont20 0000000000 0O0O0OOOO0OOOO0OOOO0ODOOOOODbDOODbOOO
000000000000 00b000b00bO0o0bOn tparallel OO0

:intersection-edge edge [Dooo)
00000 peint10 pont20000000000000000O0O00OO00O0COO0ODOOOO

:foot point [Dooo)
000000 pesmtO00000O0O00OOOOOOOODOOOOODODO

:init normal point [Do0O)
point000 normal D0 0000000000 CO0DO0O0O0OO0ORermalD000O00D0OOOODOO
000000|normal| =1

polygon ooo)
:super plane
:slots (convexp edges vertices
(model-normal float-vector)
(model-distance :float))

polygon 0O UO0OODOOODOOOOOconvexp OO DOOODOOODODOOOODOOODOODOOO
U00O0OedgesUOOOOODOOODOOO0O0ODOOOO verticesOUOOOODOOOOOOOODOOODO

:box &optional tolerance [DooO]
000000000 bounding-box 0000
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:boxtest box2 &optional tolerance [Do0O)
O0O00O00OD00O0O bounding-box OO OOOODO boundign-box O beox20 0000000000
0O0O00DbOo0o0OO0DbDOooOoOoNILODOOoO

:edges [Do0O)
goboboooboobooboboooobo0obobooobooboobOobOboboobUobnbo
gogodogooboooboobooobobdodooooooobooobbbobdoooooLbbbbbobog
gogooooobobobobobbotoddooooobbobbbobooddooooobDbbbboog
gobooobooboobboobuooboobbooobooboobboobDboobLobooboobo
dooobdooboobobobobooobuoobooboobooboooo

:edge n [Do0O)
oboodd nO0O0bOoOobOonO

:vertices [Do0O)
gobobooobooboobobuooboobOobOboOoboboooboobobooboobuobnbo
ggodooobobooboooboooooooooooboobobbbboooooobobobbboboboog
gooobbobbooooobobbobbdooooobbbbooooooboo

ivertex n [DooO]
oo 000000004

:insidep point Eoptional (tolerance *epsilon*) [DoOoo)
00000000 U pemmt0 00000000 :inside,:outside U U 0O :border U
godd

:intersect-point-vector point vnorm [DoOoO)

port0000000000O0 vnermO 00000000000 OO0ODOOOCOOOOO

:intersect-line p1 p2 [Doo0]
pl0 p200000000000000O00C0OC0O0O0O0O0O0O0OCOOOOOONILOOOOCOOOOO
coooooooooocooooooooooo

:intersect-edge edge [Do0O)
edge 10 0000000OO0ODOOODOODOOOOODOOODOOOOONILOOODODOODOOO
ooooboooboobooboobo

:intersect-face aregion [Dooo)
00000000 eregron 0000000 O0O0O0TOOOO

:transform-normal [Dooo)

:reset-normal [Do0O)
O000000D00O verticesOOUOOUOUODODOUODOOODOODOODODO

:sinvert [Do0O)

:area [Do0O)
ooooboooboooa

:dinit &key :vertices :edges :normal :distance [Do0O)
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face Ooo]
:super polygon
:slots (holes mbody primitive-face id)

000000000 O000mbodyd typeOOODO bodyd bodyOOOODODO (:top, :bottom, :side)

oooooo
:all-edges [Dooo)
:all-vertices [Do0O)

OO0000o0O000000DODO0O0O00000DOObO000b0DOO00 :edges O :verticiesO OO
gbooooobooogoboboooogooobo

:insidep point [DOooo)
point0 00000000000 O00O00OO000000 peetd 00000000 O0O00O0OOOOOONO
gboooboboobooboooooobooogn

:area [0oOoo)
gbogbgooboooboobooboobobboboobooboobooboobon

:centroid &optional point [DooO]
gbooboboopoooooboboboboboobobooobbpemtDO0DO0OO0OODOODODO
Ooooooooooooooooz20o0000o0o000obooooooooooooonondpointd
cooboboooboooobooooooOoOoboOooOoOooOoOoOoOooOoOoOoOooOoOoOoOoOooOoOoOboOoOoDnn
ubooaboodd

:sinvert [Dooo)
ggooboobbododoobooooboobobbdoooobobbbooooobbbbuooob b

:enter-hole hole [Dooo)
00000 holeOODOO

:primitive-body [Dooo)
0000000000 bodyOQd OO

:id [Dooo)
(:bottom), (:top) 0 (:side seq-no.) 00O 100000

:face-id [Dooo)
OO0 body 0000IO00OOO0O0OOUOOOCOOODOOOOODOOOO ((:cylinder radius height
segments) :side <d) OO 0O0O

:body-type [Dooo)
0000000000 bodyOGQo OO

:dinit  &key :normal :distance :edges :vertices :holes [DOooo)

hole ooo)



4. 00000000 131

:super polygon

:slots (myface)

000000000000 0000000000face0 00000000000 holesOOOOOOO
hole OO OODOOOOODO

:face

0ooo]
00 holeDDOOOODDOO

:enter-face face [DooO]

O0 holeDOODOOODO faceUODDOODOOOODOOOOOOfaced OO0 :enter-hole0 OO0
oooooOoboobogooo

@init &key :normal :distance :edges :vertices :face [Do0O)
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14.4 00O (body)

body Oooo]
:super cascaded-coords

:slots (faces edges vertices model-vertices box convexp evertedp csg)

obooooobooog

:magnify rate D000
OO0 bodyOOODODO rete0000000OO00OOcsgOO0O0DOODOOOODOO

:translate-vertices vector D000
000000 b0oO0b0O00bDOwector D000 O0D0OOOO0O0OOOO0ODLOODOOODODO csgld
ooooogooo

:rotate-vertices angle azis [Dooo)
0000000 awisO00D00 angleDO00D0OD0O00D00OO0O0O0 csgOO0OO0OOODOOO

:reset-model-vertices [Dooo)

:newcoords rot &optional pos [0oOoo)
0000 rotd posOO000000O0OpesO00O00O0DOOO newrotdO coordinates 1000000
goooo

:vertices [DOooo)

OO body0OOODOOOOOOOODOO

:edges [Dooo)
OO0 body OOODOOODOODOOODOOOOO

:faces [Dooo)
OO0 body 00OOO0OOODOOOOODOODOO

:box [Dooo)
00 body O bounding-box 0000

:Euler [Dooo)
OO0 body UDODODODOOOOOODOODOfaces+vertices—edges—2—holes 00000000
—2rings 000000000000

:perimeter [Dooo)
gdoobbobbooouooobobobo

:volume &optional (reference-point #f(0 0 0)) [0o0oo)
OO0 bodyOOQOQOOODO

:centroid &optional (point #f(0 0 0) [DoOoo)
OO0 body 00ODOO0OOOOODOODOODODODO

:possibly-interfering-faces box [DOooo)
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:common-box body [DooO]
OO0 bodyOOO body0O0OO0O0O0O0 boxOOOOOOO200 bodyOOOOOOOOOOOOO
OooOO0O0O0000bpoxOOOOOOOOOOOOO

:insidep point [Do0O)
O0Opoint000 bodyOOODOOOO:inside 0000000 point000 bodyOODODOOODOO
O0:border U0 00O0OO0O0OO0MOO :outside 0 0 OO

:intersect-face face [Dooo)
00000 body OO0 face OO0ODOOODOODOODOTOOOO

:intersectp body [Dooo)
00 body OO0 bodyOODOODOODOOODOOO

:evert [Dooo)
O0O000O0O000DOoO00ooObo00ooOD0obooOD bodyOOOooooooDO

:faces-intersect-with-point-vector point direction [Dooo)
point 00 direction0000000000000O00O0O0O0O0O0OOO0OO

:distance target [Dooo)
target 000 000000000000 0O0O00O0ODOOQO:distance000000Otargetd 00000
gooobooobbbbooooobobo

:csg [Dooo)
body OOOODODOOOOOD csgOODOODOODO

:primitive-body [DOooo)
00 body OOOOOOO bodyOODOOODOOO

:primitive-body-p [Dooo)
00000 body 0 @3mOO0O00O0OD0OODOOD 1000000000 bodyOOOOOOTOODOO

:creation-form [Dooo)
OO0 body OOODOOO LispdOOODOO

:body-type [Dooo)
00000 bodyOODO bodyOOOOOO bodyOOODOOODOOODOOODOOboedyOOQoon
gooooooooooo

:primitive-groups [Dooo)
200000000000000000000000 bodyOODOODOODOOO (body+)00000O
body 00D 0D0ODOOOODOODOODOODODODOO bodyOOOODOOODO

:get-face body Eoptional face id [DoOoO)
bodyO OO0 bodyJOOODOOO bodyOODOOOODOOODOOOO bodyODO 1000000000
:cube, :prism, :cone, :solid-of-resolution0 000000 NILOODDODOOOfaceO id0ODO
O0000000bdy0 00000000 0ODODO0OODOfece00D0D0O00DODOODOOODOOOOODOONO
OO0O0D0DOfacedO:top,:bottom [ :side0 00 1000000000C0OQO (send abody :get-face
:cylinder :top) O0abody 00D OOOODOOOODOOOOODOOOO faced:side0 00000
OO0OO0O0O0ODODDODODODODODODOO (send abody nil :side 2) D00 0000000 0O Oabody
00000 bodyOOODOOODOOOODOODOO
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dinit  &key :faces :edges :vertices [Do0O)
gJacesOO OO bodyOOOOOODO :faces01O0DOO0OO00O0OONOD :faces, edges O :vertices 1 0 0O O
o000 oooboooobooooboooo
0000000000000 000000000O0body 0000000 30OOO0O0O0OO0O0OO body

O00000 @8O0 bodyJODOOOODODO

:constraint b [Dooo]
OO0 bodyU b0 00D00O0ODOOOOOO bodyOODOOODODDOOOOOODOODOOD M@RODO

ooogooboo
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14.5 00O bodyO oo

make-plane &key :normal :point :distance [OO]
point0000normal 0000000 plane 0000000000 poimt0000000 distance 0 O

gbooobgooobon

*xy-plane* [00O]

*yz-plane* [00O]

*zx-plane* [00O]

make-cube zsize ysize zsize Ekey :name :color (0O
x,y,z 000000000 wxsize,ysize,zsize D0 0000000000000 O000O0OO bodyOOQOOd
ooooo

make-prism bottom-points sweep-vector Ekey :name :color [00O)]

sweep-vector 10 0 0O bottom-points 10 0000000000000 0OOOOODOOODOOOODOOO
sweep-vector 00 DD 00000000 DOO0ODO00D0000O0DOO00O0DODOODO bottom-points
0000 body OOOO0OOOOOOODOODODODOOODOODOODOODOO (make-prism *(#£(1 1
0) #£f(1 -1 0) #f(-1 -1 0) #£f(-1 1 0)) 2.0) D000 20000000000

make-cylinder radius height &key (:segments 12) :name :color (0O
OO0 radius 000 height 00 0000000000000 Oxy-000000O00ODODOOOODOOO

uoooboooo

make-cone top bottom Ekey (:segments 16) :color :name [00O)]
000 teopO OO0 bottom OO0 OODOOOOOtep0 03000000000 bottem0OO0O00OOO
000000000000 00DOO00000O00DO0000DO0O0ODbDO00D00 (make-cone #£(0 O
10) (list #£(10 O O) #£(0 10 0) #£f(-10 0 0) #£(0 -10 0))) 0O OOOOOOOODODOOCODO
ggd

make-solid-of-revolution points &key (:segments 16) :name :color (0O
pointsU0z0000000000O0O000OO0O0O0OOOpents00 OO0 200000 200000000
O00000000000000000 (make-solid-of-revolution > (#£(0 0 1) #£f(1 0 0))) OO
000000 (make-solid-of-revolution ’(#f(1 0 1) #£f(1 0 0))) ODOODOODOOpoints0 00O
o0ddbdddz0b000b00o0ob0o0ob0oobooboobuobobon

make-torus points &key (:segments 16) :name :color (00O
000000000 torus00000Opommts00000000O0OOO0OOOO

make-icosahedron &optional (radius 1.0) [OO]
020000000b0o0boobobobobooo

make-dodecahedron &optional (radius 1.0) [OO]
01200000000000O000bO0O0b00Ob0bOOn

make-gdome abody [00O)
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cubl=(make-cube x y z) (make-torus point-list)
z
‘B t z v2 v3
vi v4
~a X X
y
V6 v5

cyll=(make-cylinder radius height) . ) ]
(make-solid-of-revolution points)

D 2
y S v3— v4

height
2
vi Vv v5
X
v7 v6
(make-prism points sweep) (make-icosahedron radius)
: (Q\ radius
T ‘ 47‘
: : sweep
IS L7 a S Vs 4’
v3 b
vi v6

(make-gdome ico-or-gdome)
(make-cone top bottom)

vi

- (body+ cub1l cyll)

cubl

0 10: OO body
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abody0 0000 40000000000000000000000C0000O0abedy0000O0O 2000
0000000000000 make-gdome0OOOO00OOO make-gdomeOOODODOOOOOOO
o000obO0o0obOO0bOO0bO0oDOO0bOo0D40000b00O0ODbDOODnd?20, 80,320, 1280, 512000

good
(setq g0 (make-icosahedron 1.0)) ; 20 facets
(setq gl (make-gdome g0)) ; 80 facets
(setq g2 (make-gdome gl)) ; 320 facets
grahamhull vertices &optional (normal #f(0 0 1)) [OO]

Graham OO O0O0ODDOOO0O0DO2000000000000000quickhull00OO0O00O

quickhull vertices &optional (normal #f(0 0 1)) [OO]
200000000 20000000 DbDOCDDODOO

convex-hull-3d vertices [00O)
gift-wrapping 0 0000 3000000000000000

make-body-from-vertices vertices-list [00O)
O000DO0O00O00O0O0O00CO0DOO0ObDO0O0ODOO0DbDObObOODOgnD bodyO oo

14.6 bodyUO O OODO

face+ facel face2 [OO]

face* facel face2 [OO]
facelO face20030000000000O00DOface+0000000O00ODOOOO0ODOODOODOO
00000000000000000000000 2000000000face*0 0000000000
000000000 o00ooDoOoooOooNILOODO

cut-body body cutting-plane [OO]
body O cutting-plane 0000000000000 O0O0DOODODOODOOO0O

body+ body! body2 Erest more-bodies [00O)]
body- body! body?2 [00O]
body* body! body2 (00O

20000000000 bodyOOOOOOOOODODOOOOOOOOO bodyO0Obody+, body-,
body*U 000D OD0O0O0ODO0OOOOD bodyUUUOODOUDOUOOOObodyODDODOODODOOO
0000bbO0O0O00000obbbob0O00000bboCO0O00OUggO xcoplanar-threshold*,*contact-thres
OO00D0O0OO000O0O0b0200 bodyODOOOOOODOOOODOOODOODOOOODOOOODO
000000000000 bodyOOOOODO bodyOOOOODOOOOODODOOODOOOODO
oooooo
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body/ body plane [00O)
make-plane 00000 plane 0000000000000 planed bodyO OO DO OODOOODOOO

O bodyOOGOOODO

body-interference &rest bodies [OO]
bodies000 10 100000000000 DODOO0ODOOOOODOOODO 200 bodyOdOQoooOo
ggg

14.7 OO0

coordinates-axes U0 000000000000 300000000000000000D z0D0000
OO000lne0 000000000000 OO0DOOOOOCcascaded-coordsO00000000O00O00OOO
OO00000000O0bodyODOODODOO cascaded-coords 1000000000000 O0ODOOODOOOO
oo0oooobodObody OO ooobooooobobOoOoboobooboobooDboo

coordinates-axes 0oo]
:super cascaded-coords
:slots (size model-points points lines)

gboogb3gnoboobooobooon
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14.8 OUOO0O0OO0OOOOO

0000000000000000000000D00000000Ocontact/model2const.l, contact/in-

equalities.l, contact/drawconst.l

constrained-motion ¢ [OO]
ud cObboooooobbbboooog

constrained-force m [OO]
0000000 bodyOODOOOOO bodyOOODOOODODOOmDO Oconstrained-motion 00O
gooooooooobood

draw-constraint ¢ [0O]
ugb cO000d
draw-motion m a b [00O]

o0 bO000D0C0O0O00DOOOODOOOODOODOOOOOODODOOODODODOOODODODOOOO

Example

M peg in a hole with 6 contact points
(in-package "GEOMETRY")

(load "view")

(load "../model2const.l" :package "GEOMETRY")
(load "../inequalities.l" :package "GEOMETRY")
(load "../drawconst.l" :package "GEOMETRY")

(setq x (make-prism ’ (#£(50 50 0) #£f(50 -50 0) #f(-50 -50 0) #£f(-50 50 0))
#£(0 0 200)))

(setq x1 (copy-object x))

(send x1 :translate #f£(0 0 -100))

(send x1 :worldcoords)

(setq al (make-prism ’ (#f(100 100 -150) #£f(100 -100 -150)

#£(-100 -100 -150) #£f(-100 100 -150))

#£(0 0 150)))

(setq ana (body- al x1))

(send x :translate #f(0 -18.30127 -18.30127))

(send x :rotate -0.523599 :x)

(send x :worldcoords)

(setq ¢ (list (send x :constraint ana)))
(setq m (constrained-motion c))

(setq £ (constrained-force m))

(hidd x ana)

(draw-constraint c)
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(draw-motion m)



4. 00000000 141

gobooboobobobobooboobobboboobooboobo

O 11: Constraints for a peg in a hole.
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4. 00000000

gobooooboobobooboboobooboboobooboobobooboboobooboo

goo

s of a peg in a hole

12: Possible motion

O
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14.9 0000 Voronoi Diagram

00 : Philippe PIGNON, OO DO O0O0OOOO

000000000 Common Lisp00000O0O0O”A sweepline algorithm for Voronoi diagrams”, Pro-

ceedings of the 2nd Annual ACM symposium on computational geometry, 1986, 313-322. 000000000

000000000000000000000000000000000000000D0D0000O00000

ETLO Euwslisp0 0000000000000 O000O0ODOOO0ODOOOOOO Common Lispd00000O

0o0o0o0o0oo0obobb0utilities. 10 000000O0OOOOOOOOOOODOOODOODODODODOOOOOOO
O000000000D0D0D0OD0OD00O000000000

OO0: 0000000 voronoi diagram 00D 0000000000000 O0DOOOO0OOOO0O0OOOO
obooobooooboobooooobooooooboooon

gb: 00b0o0ooobooboooobooboooobooboon

DATA= (
(x11 y11 %12 y12 x13 y13 ...) first polygon,

counterclocwise enumeration of vertices
(x21 y21 x22 y22 x23 y23 ...) second polygon

(xn1 ynl xn2 yn2 xn3 yn3 ...) nth polygon

(xf1 yf1 xf2 yf2 xf3 yf3 xf4 yf4) enclosing frame

OCO0O0O00ODATADOOOOOOODOOOOOODODODOOOOOOOOODOODODOOOODOD
gobooooooobooboboboooooooobobobobooobooooooobOobobbooobooon
uboboobobooboobooooboobooooboboooboooban

00: *diagram*:200000000000000000 (utilities 1000000 0)0000000OOOO
OO00Osymbol0OOOO0OOO0DOOOO field 00O property-list 0000000

(start <pointer to a vertex>)
(end <pointer to a vertex>)
(pred <pointer to an edge>)
(succ <pointer to an edge>)
(left <pointer to a site>)
(right <pointer to a site>)
(type <:endpoint or :point-point or :segment-segment or :point-segment>)
(outflag <t or nil>)

verter 0 Osymbol O "pos”field 0 O O property-list 0 00000 field 0 O cons(z,y) 0 O O O vertex 0 O
O0000O0Opredd succ field00decl 0000000000000 O0O0OO0O0OOOOO (Shamos
O Preparata O, Computational Geometry: An introduction, 1985, pp 15-17 O O O )0 site O symbol
0000000000000 property-list 00 0site 00000000000 ODO0ODOOOOOOOO
0000 point OOOODODOOOODDOOONO segment 1000

type0O020000000000000C00O00 siteDDDODODODODOOOOOOOOOOOOO start-end
OO00O0O0OO0O0O0O0OOvoronoi diagram 0 02000000000000000000000O00O0O outflag
000000 outflagOOOOODO
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googd: 0boobboobooboobooboobooboobobboboboobooboon

l. 0obOOoboooooboooobooboooog

utilities.] 0000000000000 eusxOOOOQOoO4d
polygonalvoronoi.l OOOOOOO
testdata.l oo0ooooooooogo

2. O0OO0Euwslisp000000000O0DOO0OO0ODOD utilities.100000OO”compatibility pack-
age’0 0000

3. 0003000000000 00O0OOO0O00000oo0DbOObOOo0oOoOoooooOooOooOoag
utilities.l

polygonalvoronoi.l
testdata.l oo0ooooooooooooooooon

4. (pv demoworld) 00 0000000000000 O0O0O0OOOOODOOODO*diagram*0 00
voronoi diagram 0 200000000000

eusx(Xwindow 00000000000 Ewslisp) 000000000000 diagram 0000000000
ooooooooo

(make-display) ;;Initializes the *display* window object
(dps demoworld *thick#*) ;; Shows original data in thick lines
(dbs *diagramx*) ;; Shows the result
pv data [0O]

0000000000 dateDDOOOODO voronoi diagram 000000
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‘_,.«hif'r‘\er—pl ane

distance "™/
viewcoords e\
X

z

worldcoords

0 13: viewing OGO OQOGOOO

15 Oooogooood

15.1 OO (viewing)

viewing 0O OOODOOOOviewingOOOOOOODOOOOOODOOOODOOOO0ODOOO0ODOOO0ODOOO-2
0000000000000 D00D0OxyOOODOODOODOO0OOviewingO cascaded-coords 000000
0000 O:translate O :rotate O :transform 00 0000000000000 O0OOODOOODO Ocascaded-
coords 000000000 D0ODOUOOOOODUODODOUOOOOUODODOOOOOUODODODOO
0000000000000 00viewing0OOOODOOODODODODOODODOODOOODOOOOOOOOOO
0do00oo0oo0ooo0oo0oo0oo0odoo0Do0o0ooooDo0ooooooooooon
0000000000000 000000D000D0000O00Dviewing O viewcoords OO O OO OODO
0000000000000 000000O0OviewingODOOOOOOOODOOODOO

viewing Ooo]
super cascaded-coords

:slots (viewcoords)

viewing O OO QooOOOd

:viewpoint [Dooo)
00 viewingOOOOOOOOOODOOOO

:view-direction [Dooo)

viewing OO OOODOOOOODOOOODOOOOOOOODODOviewingOOOO 200000000
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:view-up 0o00]
0000000000000 viewingd yOOOOOOOOOyOOOviewport0OOOOODO

:view-right [Do0O)
OO000000000000 viewingO xOOOOOOOOOxOOOviewport 0OOOO0OOOOO

:look from &optional (to #f(0 0 0)) [Do0O)
dlook 000000 from000000000t 00000000000 viewingODOOOOOOOO

:init &key target #f(0 0 0) [DDoOo0]
wwiew-direction  nil
“view-up #£(0.0 0.0 1.0))
sview-right nil

&allow-other-keys

viewing [ [0 cascaded-coords 0 0O 000 00O :pos O :rot O reuler O :rpy 000 net 000000
O000viewingOODODODODOOOOODOOOOODODOODODOODODOODO viewing O sinit O
0000000000 D0D0000000D0O0¢erget 000000000 0O0OOOOODOODOOO
target 00000000000 wiew-right 0000000000000 xyOODOOOOxOOODOO
00 0O view-direction O :target OO0 000 000000000000 OOOO0ODOODO wiew-up OO0
cwiew-right 0 0 00 00 starget 0 0 0 O :view-direction 0 000 000000003000000000O
Ooooooooopooooooooooo

15.2 00

parallel-projection 0 perspective-projection 00 000000000000 O0OD0OODO 4X4000
00000000 0C0O0D0ODOO 300000000000 bOOOprojection0d00OO0O0O0OODOOODOO
000000000 0DO00DO0O00DOOviewingOOOOOOOODOODOD2000000000000RO
OO0 viewingODODOOOOOOOOOOOOODODOODODDOOOOODO3DOODOOO :project30 0O
O0000O0o0bO0O0Db00oO0obobo0o040b00o0oogbotlhome2normal 00 00OO0O00OOO0O
00000000000 000000000000O000O00O000D00OO0OoUooOoOO (NDC)OOOO
00o0o00dboO0o0o00ooOo0boO0ooooDooooooooOoO0oDOo0oDO xyz000000-1001
0000000000000 000D0O0O000OC00D0O0O0000000D0DOOO0Operspective-projection
0 parallel-projection 0 000000 OO OO perspective-projection 0 0000000000 OO00O0O
OO0O0O0O0Oscreenx screeny 0000000000000 viewingOOODOO windowDOODOOOOOOO
0000000000000 Oviewdistance 00000 viewO O OOODOOOODOOODOOOODODOODOO
OO00Oviewdistance 000000 0OviewO OO windowOODOOOOOOOODODhitherD yon OO OO
gobO0ooOoOo0obOoOobOOo0O0obOo0oboOOo0oDOOoOobOobOOo 20000000 DO0OODOOODOOODO
0000000000 0DbOo0oO0DoO0oooogbDO vviewport DO OOOOOOODOODOODODOO

projection 0oo]
:super viewing

:slots (screenx screeny hither yon projection-matrix)

4x400000000000O0O00O00O00O0

:projection &optional pmat [Do0O)
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O00pmatO0000D00OO0ODOOprojection-matrix 00000000000 :projectiond 000
04400000000

:project vec [Do0O)
vec0 0400000 3000000000000wec00000000O0O0O00O0O0OODOOOOOO
oboooooboooooboooboooon

:project3 vec [Do0O)
veeJ 0000 3DO0O0O0O0Ovec0O000DOODOOO0ODOOODOODOOODOOODOODOOODOODOO
gogooobbuoooonon

rview  vec [Dooo)
vecl viewingO OO UOUOODOODOODOOODOOOOOOODOODOLOODOOoOoboooobooooooo

:screen zsize (Eoptional (ysize xsize)) [Dooo)
viewingOOOOOOOOOOOOOOOOOOOO viewdOOGOGOO

:hither depth-to-front-clip-plane [Dooo)
0doooboooooooboooooooobo0oooooobObooooooDoOboooooo
goooooooo

:yon depth-to-back-clip-plane [Dooo)
oo b bbb oo booooo
gogoooboooo

:aspect &oiptional ratio [Doo0]
000000 Oscreen-y O screen-x D0 00000000 reteo0 00 0000O0OO0OOO0OOOOO
00 000screen-y O screen-x * ratio 00000 00:aspect 00000000000 OOO

:dinit  &key :hither 100.0 [DoOoo)
1yon 1000.0
raspect 1.0

:screen 100.0
:screen-x - screen
:screen-y  (* screen-z aspect)

&allow-other-keys
viewing [0 projection 0000000

parallel-viewing 0oo)
:super projection
:slots O

0000000000hd(D00D000)000000000O000O00DOO

:make-projection [Dooo)

perspective-viewing O0oo]
:super projection

:slots (viewdistance)
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gboooboobooog

:make-projection [DoOoo)

rray u v [DoOoo)
00o000o0o0oo0o0ooU (we)0OO0O0OD0O0ODO0OOO0ODOO

:viewdistance &optional vd [0o0oo)
viewdistance 0 0000000000000 0D0O0ODOwWdO000O0O00DOOODO viewdistance OO
O0000Oviewdistance 000000 DDO0ODO0ODOOwWOODODOOODOODOOOOOOOO
view OO O0ODOO0ODO0O:viewdistance 0 000 0 viewdistance DO 00O

:view-angle &optional ang [Do0O)
0000000000000 eng0O0O0OO0OD0OO0OO0OOOOODOOOOODODO20O (D 04000
0)00500 (0D 090000)0000O0O0O00OOvViewODOOOOOOOOODDODOOOOOOO
000000 viewOOOOODOOODOOOOODODOD (OO0 )viewingOOOOOOO viewdOOGODO
O0:wiew-angle 0000000000 DO0O0O0DODODOODOOODOOOO

:zoom Eoptional scale [DoOoO)
O00OscaleD000000D0O000DOO scale 0000000000000 00DOODODD viewdistance
O00000mMOO0Oscaled 0500000000000 viewdO 2000 viewOOODODDO :zoom
ggoobbobboooooboobo

:lookaround alfa beta [Dooo)
o0ob0o0ooobOoo0O00obo0o0ob0Oob0o0onboD nitherOOO yon OOOOOOOOOODOOO
viewingOOOOOOOOOOOOO z0000O alfe 00000000000 0O0O0O0O00x0000 beta
O000000000O:lookaround O 0viewing 0O DOOOOOOO0O0000O0O0OOOO0O00ODOO
oood

:look-body bodies D000
000000000000 hither/yonOOOODO bodiesOO0OO viewport 00000000000
0000D00000D000000 bodiesd bounding box 00000000000 ODOOOO

:dinit  Gkey (cviewdistance 100.0) Eallow-other-keys [0oOoo)

15.3 Viewport

viewport 0100 00000000000 (NDC)OOD 300 viewport 0000000000 OOOOOO
O000000oooooDDoOo0O00Oviewport OD0O0O0O0OO0O0O0O0O0O0O0O0O0DODDODODOviewport
OO00000DO0OOxDO0 yOOOOODODOOOOD:initO0D0O000DO :widthO :height DOOO0DOO
O00000000000 :zeenterd :ycenter DO DO Oviewport 0000000000000 OODOOOO
ocooooooooboooooboooooo0ooooboooobobo 404000000000 0DOD0O00OO0OOO
obooboobooobooboo 2000000000000 0000ObO0O0O0O0O0O000DOOOODObOOn
OO00000 windowOODODOOOOO XwindowOOOOOOOOOOODOOOOOOODODOOOOO
viewport UO O ODOODO viewport 00 0000000000 0OO0OO0OOOOODOOOOOOODOOOOOO
gboooboobooooboobooooboooao

viewport D0 0DO0D0D0OO00O0O0 viewport 0000000000000 00yO0O0O0ODOOOOO
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oooooobooboob0window DOOOODOODOOOODOODOOOODOODOOyODOOOOOO
0000000000000 0D0O00000000:keght DOOOODOOOODOOOODO

homo-viewport-clip v v2 (0O
viI0 200400000000 0000DO00O0300000OO0O0O0O0ODDODDODOO0ODDODDOOO
r=-l,z=1ly=-1ly=1,2=0,z=100000000000000002000000000¢0
000000000000 viewport 00000000000 ODOOONILODOO

viewport 0oOo]
:super coordinates

:slots

viewport 00000000 OCOCOO00O00O0OONDCOOOODDOOOOOOODDOUOUC coordinates
O000bD0ob0oobodbDOviewport 000000 0ODOOOODOODOOOOODO

:xcenter &optional xcenter [DoOoo)
00 viewport O xOOOODOOOOOODxzecenter 00000000000 DOOODOO

:ycenter &optional ycenter [DoOoo)
00 viewport 0 yOOOOGOGOOO

:size Hoptional size Cooo]
OO0 viewport 0 xO0O yOOOOOODOODOOODOODOO

:width &optional width [Dooo)
00 viewport 000 width OO OO OO

:height &optional height [Dooo)
00 viewport 0000 height DOODOODO

:screen-point-to-ndc p [DOooo)
pO00000000000000DO0OD0O0UOUOODOOOOPOOOODOOOUOOD (NDC)OO
ubooooobooog

:ndc-point-to-screen p [0ooo)
00 viewport 0 NDCOOOOO p0O000D0OCO0O0ODOOOOO

:ndc-line-to-screen p! p2 &optional (do-clip t) [0oOoo)
2003000000 p10 p200NDCOODOODDODOODOODOO 200000000000
00000000000 Odo-chp0 non-NILOOODOODODOOODOOODOO

:dinit &key (:xcenter 100) (ycenter 100) (:size 100) (width 100) (height 100) [Do0O)
000 viewport 0O DO ODOOOOO

15.4 Viewer

00d0oooooobobooOoOOb40000000C0000000O01IODDOD OO OD0O00O0O0ODOO200 viewing
000000000000 viewingd300O NDCOOOODODOOOOODODOO viewportd NDCOODODO
000000000004 000000000000000000000000000O viewsurfacell viewer
00000000 viewing O viewport 0 viewsurface 00 0000000000000 0OOOOOOOO
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0030000000 draw 0 hidOOO viewer OO0 000O00O0DOOOO

viewer Oo0]
:super object
:slots (eye :type viewint)
(port :type viewport)

(surface :type viewsurface)

viewing 0 O viewport 0 0 0 O O viewsurface 0 O O Cascaded Coordinates 000000000

wviewing &rest msg [Dooo]
OO0O0OmsgO0OO0OO0O0O0O0O0OOmsgO viewing(eye) 00000000000 O0O0O0O0O0O0O0OO
viewing(eye) 0000 O00O00OOOOO

:viewport &rest msg [0ooo)
O00msg0DO0O00D0O0O0OO0OMmMsgO viewport(port) D000 DOOO0OO0ODOOOOODODOOO
viewport(port) OO0 OO0ODOOOOODOO

:viewsurface &rest msg [Dooo0]
O00Omsg0DO0O0O00000DODOmMsgO viewsurface(surface) 0000000000 OOO0O0OO
00 0 viewsurface(surface) 000000000000

:adjust-viewport [DoOoO)
viewsurface 1000000000000 ::adjust-viewport 0 port 0000000000000
000 viewport 0O OO ODOOO

:resize width height D000
viewsurface :resize 10000000 Oviewportd :sizeO0O00 0000000000 viewsurface
goooooooo

:draw-line-ndc pI1 p2 &optional (do-clip t) [0oOoo)
NDCOOOODOOO 20000 pr,p200000D00CO

:draw-polyline-ndc polylines [Dooo)
NDCOODOODODODOODOoOODoDoOoooOog

:draw-star-ndc center &optional (size 0.01) [0oOoo)
NDCOOOODOOOODOoOO

:draw-box-ndc low-left up-right [Do0O)
NDCODDOODOOoooo

:draw-arc-ndc point width height anglel angle2 €optional color [Do0O)
NDCODOOODOOOODOOO viewerOODOOO viewsurfaceOOOOOOODO:arcO0000OO0O
oooooooooon

:draw-fill-arc-ndc point width height anglel angle2 Eoptional color [Dooo)
NDCOOODODOOOoOooOOod

:draw-string-ndc position string &optional color [Dooo)
NDCOOOODOOOO positionO string 00 00O
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:draw-image-string-ndc position string &optional color [Do0O)
:draw-rectangle-ndc position width height Eoptional color [DooO]
:draw-fill-rectangle-ndc point width height Eoptional color [DooO]
:draw-line p1 p2 &optional (do-clip t) [DoOoO)

ooboobooooboboo 20000 pr,p20000000O

:draw-star position &optional (size 0.01) [DooO]
Uoo0oboon pesstzon 00 O0OO0O0OOOOOO

:draw-box center &optional (size 0.01) [Doo0]
00000000 centerd000n0onOoO

:draw-arrow pi p2 [Dooo]
pl00 p20 0000000000

:draw-edge edge [DooO]
:draw-edge-image edge-image [0oOoo)
:draw-faces face-list Eoptional (normal-clip nil) [DoOoo)
:draw-body body &optional (normal-clip nil) [Dooo)
:draw-axis coordinates &optional size [0o0oo)

coordinates 00000000 size00O0O0DO0OO

:draw Erest things [Dooo)
jjggooooooooooooboooooooooboooo 3pooooooUOooooooooogoo
OooOoooooooosooooDbooOO0ODbO0O0O0o0oooDDOoO0O0O000OthingO :draw0 000
OO00000DO0OO00D0 viewer0OODODOODOOOODDOOODOOOOOOODOOODDOOODO
ddrawners 00 0000000000000 draw 000000 :drawners00000000 O 1ine,
edge, polygon, face OO0 body 0O 00000 viewer 0000000 :draw-xxx(xxx 000
000000000O0O000ooO)0oo0o0oooooooo

:erase &rest things [Doo0]
0000 thingsODODOO

:@init Ekey :viewing :viewport wiewsurface [DoO0O)

viewing, viewport 1 0 O wviewsurface 1 00 viewer 00000 eye, port O surfaceDO O OO0

view &key (:size 500) (-width size) (:height size) [00O)
(:z 100) (wy 100)

(:title "eusz”)
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(:border-width 3)

(:background 0)

(:viewpoint #f(300 200 100)) (:target #f(0 0 0))
(:viewdistance 5.0) (:hither 100.0) (:yon 10000.0)
(:screen 1.0) (:screen-z screen) (:screen-y screen)
(:zcenter 500) (:ycenter 400)

000 viewer 000 *viewer*0 0D OO OO0
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15.5 00U

draw [viewer] &rest thing [00O)]
viewer 0 thingOD OO0 thingODOODOO0O0OODODOOOOO0O0OODODO2000000000000O
O000D00O00O0 (progn (view) (draw (make-cube 10 20 30))) O0xwindowO DO OODOODOO

draw-axis [viewer] [size] Erest thing [00O)
viewer D00 thingOOOOOOD se2e0000000thing000D000O00OCOODOOODOOOODOO
ooooogooo

raw-arrow pl p
d 1p2 gd
*viewer*( p/ 00 p20000000000

hid [viewer] Erest thing [00O)
viewer 00000000 0DO0O0OODOthingDOfaceOOO bodyOOOOODOO

hidd [viewer] &rest thing [OO]
O0O00DO0O0O0O0OD0OODbOO0O0OOhidODOODOOOO

hid2 body-list viewing [OO]
edge-image 1000 0000000000000 OOO0O0O0O0O0O0O000*hid*0 00000

render &key :bodies :faces (:viewer *viewer*) [00O)
(:lights *light-sources*)
(colormap *render-colormap*) (y 1.0)
bodiesd faces 0000 0D0O0OD0OODUOOO0OODOOOOOODODOODNOOviewing, viewport O 0O
O viewsurface 0 O viewer D 0O 0 0 O O lights 0 0 light-sourceD0 00 O0O0000O0O0O0DO0OODO
00 0O colormap 0 0 Xwindow O colormap 000000000000 DOOO bodiesd faces OO0
0000000000000 00D00000000elormep000000O000CO LUTOODODO
:color 000 0OOODODODOO0OOOOOODODOOUOOODOOOOOODOOODOXPOOOOOOO
OO demo/renderdemo. 10000000000 O0OO0DODO

make-light-source pos &optional (intensity 1.0) (0o
pos0 000000000000 OOOmtenssty0 00000000000 O0O0OO0ODOODOOOOO
Ub0ooboobooboobobibObDdintensityd 000000000

tektro file &rest forms [0oo]
xtektro-portx0 00000000 fileOD0D0O0O00O0OformsO00000000ODOtektroO0OOOO
000 fle000000O0OODOOODODODO

kdraw file &rest forms [0o0]
kdraw D Okdraw OO0 idraw 0000000000 OOODOOODOOOODOOOOOOOOOOO
OO00kdraw OO :output 0000 fileO00 0000 O*viewerx0 00000000 kdraw-viewsurface
O viewport D000 forms OO0OO0DOD0O00D0O0O formsO0draw D hidODOO0OOOO0OOOODO
OO0DO0000000 formsOOO0OOD0OOO0O0O0O0OOkdraw-viewsurfaceJOOOD0OOO0DO0OOO0O
000 idraw 0 kdraw 000 000000000000 000O0O0ODO0O0O0DO0OO0O0OO0O0OfileO
O0000idraw000 kdraw OO OD0O0OO fileODDOOO00OODQOOEusViewer window 000 O
OO00Oo0ooO0o0Oo00ooO0DOo0DO00D00b0berawd 00000000 OOODODOOOOOO
O000O0 epsfile 00000000000 KMIXOOOOOOOOODOOODOOOOODODOODOO
O007llib/kdraw 1’0 0000000000000
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pictdraw file &rest forms [0o0]
pictdraw [0 OMacintosh 0 PICTOOOO0OCOOOO00OOO0ODOOO00OO00OO0OOOOOOD Opictdraw
00 filed :output DO 00000 OO DO pictdraw-viewsurface O 0 O O *viewer*[ viewport 0O OO
O0forms000000forms000000 drawO 000 KidO0000O0O0OD0OODOOOCOOODOOO
000000000000 000000D00D00Okdraw-viewsurface OO OO0DO0OOOOPICT
O0000D0O000oooOooooog, fileb000D0OCO0O0O PICTOOODDOOOOMacintosh O
macdraw [J teachtext 00O OOOOOOOOO

hls2rgb hue lightness saturation Eoptional (range 255) [OO]
HLS(Hue, Lightness, Saturation) D0 O00OO0O0O0OO0ORGBOOOOOOOOHLSOOOOOO HSLO
00000000 hue O Orainbow circle(0 00 360) 0000000000000 45000 120000
240000 27000000 36000000000 !lLghtness000.000 01000000000000O0
000000000 llightnessO 000000 AueOd saturationD0O0O0000O0D0O0ODOODOOO lightness
010000000000saturation000.000 1.0000000000000000O00O00 saturation
0000000000000 0000000000000000B0000Brenge00RGBOOOODO
ooooooooooooOosbooboooooooooooooooooooooo0oobo0oooonogn
ranged 2556 000 000000OORGBO 160000000000000000000C0O Xwindow
O0OO0O0OO0COOO0OOOrnged 65536 00 000000HSVO HLSOOOOOOOOOOOOHLSO
00000 (rainbow) 00 lightness=0.5000000000

rgb2hls red green blue Eoptional (range 255) [00O]
RGBOOOOOOHLSOOODOOODOO

15.6 OUOOOOOO

EwsLispUOOUOOOO0OODOOOOOOOOOODODOOOOOOODODOOOOOOODOODbOOOOOn
gboboobooboooooobooboooboobooooboboooboobooooboboooboOoboonbo 10
gbooobOoboooooboooobooboo 200000000000 10000b00b0000bO0bO0O0OOn
OO000D0 Xwindow pixmap 00000000 1000000000C0DOOO00O0O0ODOOOOODODOODOOO
goooooobooooobooobobooboobooboobooooobobobbooboboboobbooDOoOo X
secver UODOOOO0OO0O0O0O0O0O0O0DOO0OOOOO0O0OOO0O0DOOOOOOO00OO0OO00OO0OODOOOOOODAO0
gboboobOooooooboooobobooooooboo

O000000000000000000000000O0*iewer*0OOOOO0OOOOOOOOOOOOO
0 00000pixmap-animation DO count 0000000000 DOO0O0OO0O0O0OOOO0OODOOOOOOO
D0D0000Xwindow OO OODODO viewsurface DO OODOODOO0OODOO Xwindow pixmap 0O OO0 O
000000 pixmap O O playback-pixmap 0000000 OO O OO hid-lines-animation 0 hid 0 0 O
000000000000 000O00000000D000D0O0Oplayback-hid-linesO00000000OO0O0O

0000000007 ib/animation.”’000 000000 ”llib/animdemo.l’0 000 ETA3 0 O0OO0OO
000000000 hid-lines-animation 0000000000 C0O0000OOC0O0O0ODOOO0OODOOOO

pixmap-animation count &rest forms [0o0]
formsO0count0 0 0000000000000 Ox*viewsurfacexOOOOOOO pixmapO0 0000
O0Ocount0O0 pixmap 000000000000

playback-pixmaps pizmaps Eoptional (surf *viewsurface*) [OO]
pizmaps 0000000 pixmap D0 000 0surfO0O0D0OOOOOODOO
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hid-lines-animation count &rest forms [0o0]
hidO0OOOOOOO0OO formsO count00 0000000000000 0*hid*000 hidOOODO
obooobobo0ooboo20000000000000000count00000O0O0O0OOOO

playback-hid-lines lines &optional (view *viewer*) [OO]
nes00200000000000wew0 000000000 0ODO0ODODO pixmapO00000O00OOO
dooobooboobooboboboobooobUo 20bobbooboboboooog

list-visible-segments hid-result [OO]
hid-result0 edge 000000000 OO0OOOOOODO
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16 Xwindow 0O OOODOOO

Euslisp 00 Xwindow OO0 0000000 eusx’ DO0OO0OD0 EuslispO00000000OO0ODOOOO
O00D0%usx 0000000000 DISPLAY’'D 0000 Xservee 1000000000000 Xsever O
OO00O’DISPLAY’OD000O0OO0O00ODOOOOODOOOOOOn

EuslispO0 0000 3000000 XwindowOOOOOOOOOOOOOOOOO(1) XlibOoO, (2) Xlib
0000 3) XToolKit DO O0ODDO0OO0OO0O0O XToolKit OOOOODODOOOOOOO Xwindow OO
0O0"’X’00o0ooboo0o0oooo0ooooooooboooo Xliboooooooo”X0ooooo
U000b0OOo0o00oO0o0bO00ob00ob0o0obOonb0On0n XdefaultGC O X:DEFAULTGC U OO ODOOODOODO
X:XDEFAULTGC U O OO O

XlibOOOOXwindowOOOOOOODOOOOODOODOOOOOforeign000O0O0OO0ODODOOOO
oooXibOOooooooOoooooooooooooooooooooobooooooooboooooo
0000000000000 00000000000XibOODOOOOO000O0 XserverOODOOOOOOOO
OO0 x:xdisplayx0 0000000000 DOO0O0O0OOO0OODOOCOXibODODOOOOOOOOOOOO
goooooobooobooooboooboobobooobooobobooobooobooboobo2b00bO0bDOOO
O0ooooooooo Xlibogooooooooooooooooo 200000000000 000000
OO0000O0XToolKit OOOOODOOOOODODOD XwindowOODOOOOODOOOODOOOODO

oobOobobooobooboooooboooooobooooobon

propertied-object
viewsurface
X:xobject
x:gcontext
x:xdrawable
X :xXpixmap
x:xwindow

colormap

16.1 XlibOOOOOOOODOODOOOO

x:*display* [OO]
X O display IDOO OO

x:*root* [OO]

000000 root window OO OOOO

x:*screen* [OO]
000000 screen IDOOODO

x:*visual* [OO]

000000 visual IDOOODO

x:*blackpixel* [OO]
000 pixelD =1

x:*whitepixel* [OO]

Seusx J0eus 000000000 DODODOOOO
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000 pixel =0

x:*fg-pixel*
window OO OOOODOO0OO0ODOODOOOOOD pixel OODO OO *blackpixel*d

x:*bg-pixel*
window OO OOOOD0OOO0O0ODOO pixel 000D O *whitepixell

x:*color-map*
gooooooooboooooon

x:*default GC*
pixmap 00D 000000 OODOODO geontext

x:*whitegc*
UO0ddbOO gecontext

x:*blackgc*
UoddbOO gecontext

*gray-pixmap*

(make-gray-pixmap 0.5) 0000

*gray25-pixmap*
1/4000000*fg-pixel*0 0 00 3/4 O *bg-pixel*d 00 16x16 O pixmap[

*gray50-pixmap*
1/2000000*fg-pixel*0 0 0 16x16 O pixmapO

*gray75-pixmap*
3/400000000000 16x16 O pixmapO

*gray25-gc*
xgray25-pixmapx] 000 25%0 000 GCO

*gray50-gc*
*xgray50-pixmap+x 000 50%0 000 GCO

*gray75-gc*
*xgray75-pixmapx0 000 75%0 000 GCO

*gray*
"#bObOb0"

*bisquel*
"#ffedcd"

*bisque2*

"#eedbb7"

*bisque3*

"#cdb79e"

*lightblue2*
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"#b2dfee"

*lightpink1*
"#ffaeb9o"

*maroon*
"#b03060"

*max-intensity*
65535

font-cour8

(font-id "*-courier-medium-r-*-8-x*")

font-courl0

(font-id "*-courier-medium-r-*-10-%")

font-courl?2

(font-id "*-courier-medium-r-*-12-%")

font-courl4

(font-id "*-courier-medium-r-*-14-%")

font-courl8

(font-id "*-courier-medium-r-*-18-%")

font-courb12

(font-id "*-courier-bold-r-*-12-*")

font-courbl4

(font-id "*-courier-bold-r-*-14-x*")

font-courbl18

(font-id "*-courier-bold-r-*-18-x*")

font-helvetica-12

(font-id "*-Helvetica-Medium-R-Normal-*-12-*")

font-lucidasans-bold-12
(font-id "lucidasans-bold-12")

font-lucidasans-bold-14
(font-id "lucidasans-bold-14")

font-helvetica-bold-12
(font-id "*-Helvetica-Bold-R-Normal-*-12-" )

font-al4

(font-id "*-fixed-medium-r-normal-*-14-%")

x:*xwindows*
Euslisp 0000 windowOOOOOOO windowOOOOODOOODOO

x:*xwindow-hash-tab*
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drawable IDO 0O xwindow OO0 000000000000 O00O0O00OOOx:nexteventdOOOOOO
00000 window IDODOOOOOx:window-main-loop0 000000 OOODOOOODOO xwindow
000000000000 x:event-window O OO OO0

xflush [00O)
XibOOOOOOODOOODOOOOOOOODOOO Xserver 0OODOXlbOOOOO Xserver OO0
0000OXserver OO0 0O0O0O0OO0OO0O0O0O0OO0O0ODOODOOOODOODODOODODOODDODODODOOO
gobooobooboooboooboobooobbobobbooboobboobboobobg
000000000 O0xflush 0000000000 AlushOO000O0 xwindow OO OOOODOOODO

16.2 Xwindow

Xobject ooo)
:super geometry:viewsurface

:slots

D000 XwindowOOOOODOOOOOOOO0OO0ODOOOOOO0O0O0O0O0O0O00O0O0O0OOODODOOD

oooooog
Xdrawable 0oOo]
:super Xobject
:slots (drawable ; drawable ID
gcon ; this drawable’s default graphic context object
bg-color ; background color
width height ; horizontal and vertical dimensions in dots

Xdrawable 00000000 OOO0OOCOOCOOOOOOCOOOOOOOOOOOOOOOODOODOO
Xdrawable 0 O xwindow O xpixmap 0 000000000000 O0O0O00OOCOOOODOOOO
ubooobooooboboooboobooooond

:init id [DoO0O)
id0 000 drawable 0 IDO OO drawable 0000000000000 GC(graphic context) O O
000000 drawable000000000000 GCOOO geconOOOOOOO

:drawable [Do0O)
drawable ID OO OO

:flush [Doo0]
XibOOOOODOOOOOOODOOOoOOooooo

:geometry 0o000]
r0000000000000000000000root-window-id, xO00,y00,0,00,0000,
visual 0000000

:height [Do0O)
00 Xdrawable OO OOyOOOODOOOOOOODOO

:width [Do0O)
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ey)
. * tangle string —
height|  *eCtang abadefghijkXlY Z
w idth &,y) —imagestring
x,y) end-angle
¢ / start-
. start- angle
he“’}ch angle
4— >
w idth end-angle fill-arc

01400000

00 Xdrawable 00 0x000000O0O0O00O0DOO

:gc Erest newge [Do0O)
O00Onewge 000000000 O0OODO GCOOOOODOOODOOODONO newged gecontext 000
000000000 Xdrawabled gcO0 00000000000 OOnRewgce000000OO0OOOOO
O00gcOOOOODO

:pos [Dooo)
00 Xdrawable 000000000000 O00D0OO0DO0O0ODOO windowOOODOOOOODOODOO
O0Owindow O OOOOOOOOO0O0O0O0DO0 windowOOOOO windowOOOOOOOO window OO
000 windowODOODODODODODOODODOOODOOO windowDOOODOOODOOO

X [Do0O)
00 Xdrawable OO window OO OOO0O0O00O0O0 xOOOO0O0O

1y [DoOoO)
00 XdrawableOO window O OO ODOO0O0O0O yOOOOOO

:copy-from drw [DooO]
drw0 000 drawable 0 0 0000 (Xwindow O 0 0 pixmap) D00 OdrwOd 00000 Xdrawable
00000000

:point z y &optional (gc gecon) [Do0O)
(z,y) 0000000000 ¢e00D0000

:line z1 yI 22 y2 &optional (gc geon) D000
(¢1,y1)00 (22,y2)0000000 ¢¢0000000000L, y1, 22 y20000000000000

:rectangle z y width height &optional (gec gcon) [Do0O)
(z,y) D00 000 widthOOO height 0000000000000

:arc ¢ y width height anglel angle2 &optional (gec gcon) [Do0O)
(z,y) D000 O0O0 widthOOO height 000 0000000000000 O0O0000OOangle100
00000000 O0angle200000000DO00O00OOODOOOOOODOOOODOODO

fill-rectangle = y width height &optional (gc gcon) [Do0O)
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googogooog

fill-arc x y width height anglel angle2 Eoptional (ge geon) [DoOoo)
oooooooon

istring x y str &optional (g geon) [Dooo)
(zy) DODOOOODO0OO s&r 0000000000 DOO0OOO

:image-string z y str &optional (gc gcon) [0o0oo)
ugdd stcrdgoobbbooooobobbobod

:getimage &key :x -y :width :height (:mask #fffff) (:format 2) [DoOoo)
server U0 ximage D0 0000000000000 0000OOserver 000000000 0O0OOO
0000 XlibO ximage OO O OOOOOO0ODOOOODOODOOODOOODOODOOximageOOOOO
00000000 :getimage D0 ODOD0OO0OO0O0OO0ODOOOpixel-image DO ODOOOOOOODOO
goo?2000000fd000d0d pbmOO0O00OD0OO0OOODOOOODOODOOOOODOO

:putimage image Ekey :src-x :sre-y :dst-x :dst-y :width :height ((:gc g) gc) [Dooo)
00 XdrawableOOOOOOOOO 4mage000000¢mage000000000O0 ximageO OOO
goooooooooboo

:draw-line from to [Dooo)
dine0 000000000000 viewsurface 000000000 O0OOO0O

:line-width &optional dots [DoOoo)
00 Xdrawable 000000 GCOOOOOOOODOD :ge :line-widthOOODOOOOOODODO
ooo

:line-style &optional dash [Dooo]

00 Xdrawable 000000 GCOOOOOOOOOOODO :ge :line-style0O0O0O00OO0OOO

:color &optional ¢ Coog]
00 XdrawableOOOOOOO0O

:clear [0oOoo)
O00000000000000 :clear-area 00000

:clear-area Ekey :x ry rwidth cheight :gc [DoOoo)
fill-rectangle 0000000000000 OOOOO

Xpixmap Oooo]
:super Xdrawable

:slots

pixmap 0000000000 COCOCOOOODOODOODOOOOOOOOOO drawableD OO Oxwindow
O000OO0xwindowODODOODOOOOO pixmap00000000000D0O0Opixmapd000D00O0ODO
oooooooo

:init id [DOooo)
00 pixmap 0000000

:create Ekey (cwidth 500) (:height 500) (:depth 1) (:gc *defaultgc™) [DoOoo)
00000 GCOOO:ged00DO widthxheight D pixmap 000000
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:create-from-bitmap-file frname [DooO]
fileDODOOO0O bitmapO OO OO0 pixmap 0000

:write-to-bitmap-file fname [Do0O)
00 pixmap0 000 fneme000000 bitmapO OO OO0 O0OO0OO0O0O0DOOOOOOO:create-from-
bitmap-file D0 000 pixmap OO0 0O000D0OO00OOODOOO

:destroy [Do0O)
00 pixmap 00000 X resource 100000

Xwindow 0oOo]
:super Xdrawable

:slots (parent subwindows backing-store)

Xwindow O OO0 00000000000 O00O000D0O0Otext-windowOOOOOOOOOOOOO
000000 canvas 00 0000windowO OO OOOOO0OO0ODODOOOO0OODOOOOODODOO
000 panel-item O scroll-bars 000000000

:create &key ( (:parent *root*) [0ooo)

(:x 0) (:y 0) (:size 256) (:width size) (:height size) (:border-width 2)

(:save-under nil) (:backing-store :always) (:backing-pizmap nil)

(:border *fg-pixel®) (:background *bg-pizel*)

(:map T) (:gravity :northwest)

(:title "WINDOW?”) (:name title)

(:font)

-event-mask (-key :button :enterLeave :configure :motion)
xwindow 0000000000 :parent0 0000000000 window O :parent 0 O window O O O
00000 :parent 0 subwindows 0000000000 :z, :y, :size, :width, :height O :border-width 0 O
00 window O O0O00OD0ODOOOOO :save-under O :backing-store 0 Owindow 0000000000
0000 Xserver 10 OD0OODOODOO :backing-store O :notUseful, :WhenMapped, :Always 00O 00O
00000:save-underd TOODODO NILOOODO :backing-pizmaep 0 TO OO OO DO window OO0 0O
000 pixmap O Euslisp0O00OO00OO0OODOO Xserver O backing-store OO0 OOOOOOONO
O O backing-store 0 0 0 0O 0 0 OO O :border O :background O O border_pixel 0 background pixel
00000000000 0D0D0Opanel 000 panel-button 00 O0O0O0O0O0O0O00OO window OO
000000000000 window OODODOOO0DOOOOODOOOOCDOODODO:maepO NILODO
000000 DoOoDoOoboO0 ke D Owindow 0D OO0DOOC0DOOD0 window OODODOOODOODO
mame 0000 window O plist 0D O0OD0O windowOOODOOOOOOOOOOODOOODOOO
000000 window OO XOOOOODODO:event-mask OO OO DO0O0OO0ODOOODODOOOOOO
O00 event-mask 00000000000 symbolDOOOOOOO :key, :button, :enterLeave,
:motion U :configure0 000000 DOOOOOODOOOODOOOO symbolOOOOODOOOOODOO
O000000000 :keyPress, :keyRelease, :ButtonPress, :ButtonRelease, :EnterWindow,
:LeaveWindow, :PointerMotion, :PointerMotionHint, :ButtonMotion, :KeyMapState,
:Exposure, :VisibilityChange, :StructureNotify, :ResezeRedirect, :SubstructureNotify,
:SubstructureRedirect, :FocusChange, :PropertyChange, :ColormapChange [J
:OwnerGrabButtonl:key U O:keyPress U :KeyRelease UO O O OO OO O:button [ :ButtonPress
O :ButtonRelease 0 0000000 D0OODOODODOOOODODOOODODOOODDOwindow-main-
loop00000O00O0O0OOQCOO :KeyPress, :KeyRelease, :buttonPress, :ButtonRelease,
:EnterNotify, :LeaveNotify, :MotionNotify, :ConfigureNotify UDOODOUOODODODOOOO
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000 window OO OO

:map [DoOoo)
00 Xwindow OO OO window OO OQOQOQOOO

:unmap [Dooo)
00 Xwindow OO OUOO windowOOQOOOOOOOO

:selectinput event-mask [Dooo)
event-mask 0000 00000CO00D0CO symbolOOOODOOOOOOODODOOODODODOOO
O00 event-mask D0 000000000000 0DDO0O0O0DDOO windowOOOOOOO

:destroy [DooO]
OO0 Xwindow OO OOOX resource U000 00window OO ODOOODOOOOOOODOOOOOO
00000 *xwindow*[ *xwindow-hash-tabx0 0000000000 0ODOOO0DOOOOOONO window
O:destroy000000000O0O0O0O000O windowODOO window OO windowOOOOOOOOO
O00OdrawableID OONILODOOODODO

:parent [Dooo)
O windowJOOOOOOODOO

:subwindows [Dooo)
0000 windowOOODOODODODODO windowODOOOOODOOOOOOOOOOOODOODODOODO
OO0 window OO OO0 windowOOOOOO0DOOO window OO windowOOODOOOODO

:associate child Ooo0]
00 window O O window 0 O O child window 0O 0 OO0

:dissociate child oooo]
0 window 0O O0OO0O childwindow OO GOOOO

:title title ooDOo]
00 window OOOOOOOOOOOO0OO0DODO0OOOO0O XeserverOOOOOOOOOOooOOoOOoGOoQ
window manager 0 000000000

:attributes Coo0]
00 window OO OOQODOODOOOODOOOOO

:visual [DooO]
00 Xwindow O visual resource ID 0 OO0

:screen [DoOoO)
00 Xwindow O screen resource ID 0 0 00O

:root [Doo0]
root window ID O O 00O

:location [DooO]
00 window xO yOOOOOOO 20000000000000

:depth [DoOoo)
00 windowO OO (00000000 O)000OO

:size [0ooo)
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00 windowOOOO (DOOO0)000O0O

:colormap [DoOoo)
00O window O colormap resource ID O 0O OO

:move newr newy [DoOoo)
00 window OO OO (newznewy) 00000000000 windowOOOOOOOOOOOO

:resize width height [Dooo)
O0windowOOOODOODOOOOOOOODOOODOODOODOODOOODOODOO XlibOOOODODO
O000D0D00OO:resize 000 :geometry D0 00000000000 O00DODOOODOO

:raise [DooO]
00 window OO OOO0O0O000O0

:lower [Doo0]
OO0 windowODOOOOOO

:background pizel [Dooo]
O0000000000000000000000008 pizel000000 pizel0 0 Obg-color 0000
O000000D:clear0000OOOOOOOODODODO pizel0OO0OO

:background-pixmap pizmap [Do0O)
000 pixmap U0 pizmaep 000000

:border pizel [DooO]
00 windowOOOOOO pizelO0O0O0OOO

:set-colormap cmap [Do0O)
colormap 00O OO0

:clear [Doo0]
00 Xwindow OO OOOO0O0O0O

:clear-area &key :x :y :width -height [DoOoO)
00 Xwindow 0000000000 OOOOO0O

make-xwindow &rest args [00O)
000 args00 000 Xwindow 0000

init-xwindow &optional (display (getenv "DISPLAY”)) [00O)]
eusx 000000000000 O0O0O0O0DOONODQOOinit-xwindow 0 Odisplayd 00000 Xserver
O0000m@0O000000000000000000000 init-xwindow 000000000
0000000000000 000000O000DOOfont-courbl2, lucidasans-bold-120 000000
gooooobooobbooobooooooob oo b oo oo boobooooboobdg
0’*00000000000000000000000000000000000O0

16.3 Graphic Context

gcontext [OooO]
:super Xobject
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:slots (gcid GCValues)
graphic context(GC) DO OO0 D Euslisp0000000 windowOOOOODO GCOODOOOOO

:create &key (:drawable defaultRoot Window) [Dooo]
(:foreground *fg-pizel*) (:background *bg-pizel*)
:function :plane-mask
Aline-width :line-style :cap-style :join-style
font :dash

OO0000000GCOOUOOO0DOdrawable00D0000DO0O0O00O0O0O0O0O XserverDOOODODO
OO0O000OO0 GCOOODOOO000DOO00DODODOOO drawableDOOOODOODO

:gc [Dooo)
XgoGgeIboodo

:free [Dooo)
oo GCcoooooo

:copy [Dooo)
oo GCcoOoooooDooo

:foreground &optional color [0oOoo)
OOOcolor 000000000 O00D0DO color00O00O0OOcolorDO0O0O0O0DOOOO

:background &optional color [DooO]
O00colorDO0O0D0O0O0ODOOODOODOO colorD0000ODOcolor0000O0DOOOOO

:foreback fore back [Do0O)
oboooboobooboboboon

:planemask &optional plane-mask [Do0O)
planemask 0O O OO0

:function z [Do0O)
0000000000:0000000000000000O0O01000000=Clear, 1=And, 2=AndReverse,
3=Copy, 4=AndInverted, 5=NoOp, 6=Xor, 7=0r, 8=Nor, 9=Equiv, 10=Invert,
11=XorReverse, 12=CopyInverted, 13=0OrInverted, 14=Nand, 15=Set, :clear, :and,
:andReverse, :copy, :andInverted, :NoOp, :Xor, :0r, :Nor, :Equiv, :Invert, :XorReverse,

:CopyInverted, :0rInverted, :Nand, :Set

:font x [Do0O)
goecGCObOO0bOOoODOOUooOOb.z.0D0O000O00ODO0ODOOODOOIDODOODOOODOzOOOO
000000000000 0D00:font00000O IDOODOOODOO x:LoadQueryFont 000000
0000000000000 O"no such font ..."000000000O020 NILOOOOODOOOOO
Oo00Oooo GCoooooooo Ibooogoo

:line-width z [Do0O)
O00oo0ooo 000000

:line-style z [DooO]
00000 (Ob0oo0oo0)0o0oooo



16. Xwindow 166

:dash Hrest x [DooO]
:0000000000000000:dash00000C0O0COCCOOOOOOOOOOOO

:tile pizmap [DooO]
piemap 000 GCOOOOOOOOOOOOOO

:stipple pixmap [Do0O)
pizmap 000 GCOOOODOOOOO

:get-attribute atir [DoOoO)
Uoooob0Oattrdd:function, :plane-mask, :foreground, :background, :line-width, :line-style
:cap-style, :join-style, :fill-style, :fill-rule, :fontU U0 00O0O00OO0OOOOOOOO
ooooooo

:change-attributes &key :function :plane-mask :foreground :background D000
Adine-width :line-style :cap-style :join-style :font :dash

boooboooobobooooboooooobo

font-id fontname [00O)
000 fontnemeOODODOOO0OOO0O0O0O0O0IDOOOOOOOOOOOOOOO fontnamed 000
O00000x:LoadQueryFont 00 000000000000 OO0O00OOCOO IDOOODO fontname
00000000000 ob0oob0iob200b000b0o0b00bDOOn "s-courier-24-*"0
Ubo0ob0bo0oobobobooobdbO0d0OOecan’t load font DO ODOOOOOO

textdots str font-id 0O]
strO0000 ascent descent widthO OO OOOO0OO0 3000000000000

16.4 0ODOOOOOOO

colormap Oo0]
:super object

:slots (cmapid planes pixels LUT-list)

Xwindow 00000000 O0O0OOO0ODOOOO0OOOOO0ODOOOODOOO0ODOOOOODOOOOO
O00RGBOOOOOOOOOOOOo0O6S300000000000000000080000O0O
obooobOooooboobooo2sb00b000oonooonono

g0000o000Doo0o00DoOo0o0oDoOOoOooooOooD2600000000000O0DODO0O0OODOO
gooooOO0oO0O0O0oO0oO0O0OooooooOoOOO0O0OO0O0OO0OoOoOoOoOoOoOOODODOOOOOOOOOOo
go0o0O000000o0o0UoooooOoOoO0OODO000O0UOUOD0ODOUDOoOoDODOOOO0oOoOoOOgOoo
0000000000000 0000O0O0O0000000000000000O0ODODODODOO0O000O0OO0O0O
gooooooooooooooooooooOoOOoOoOoOoOoooooooooooooooDoOOOOCLD
OO00o0oooOOo0o0oooobooboOo2600000000000DO0O00000DOODOOO0OO0OODODOOO
window OO0 O0O0O00000O0D00OCOO0OODOOCOOO0windowODOOOOOOOOOOODDOOOOOO
00 window manager 0000000000

0000000000000 0000 eusxODODODOOOOOO x:colormap0 000000000000
O0x:*color-map*0 0 0000000000000 0000000000000 Ox:colormapd 0000
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O0D000Db0000DO00DO0O00OxserverHOO0OO0O colormapd0 000000000 O0OOOODOO
Ub0o0o000b000 ecmapidd 0000000

0000000000000 000000U00O00U00O00000000O0O0OU0O0O0UOO0OOO (read-
only) DO Euslisp 0000000000000 (read-write) 00000000000 0’0000007000
gooooooboooobooooboooboobooooboobooobobooDoooobobooDooo
ooooooooorooooobo”0oooooooooooooooooODObObODDODObOO0O0ObOobObo00o
ocoooooooboooooooor’oooooOoroooooboo”oboooo’o’obooooo”0boOOO
gboboobOoboooooboboOoobooooobooooooboooonog

colormap 0000000 Ocolor IDOD RGBOOODOOOOOOOODOOOODOODOOODODOOO
Oo0oOdOOcolor IDOOOOOOOOODOOODOODOOOLDOOODOODOODOODOODOODOO
OO0000000D0O0O000O0DOcolor IDOOOODOpixel’ 00O00D0O0OO0O0O0DOOO0ODOODOOODOOOO
OoooooooooOXlibooooooooooooooooooooooooooOoooooboooog
gboobdobgbooobobooboboobobooboobobooboboobobbooboboo
gboooobOOoboooboobooobooboooooboobo

gboobooboooobooooobooboooboobooboboooooooooboobooonoa
oo0o00000oooOo0O0O0000oooOoOoOoOooooooOOoDOO0o0OHLSOO0ooooooooogoo
obooooOobooooboboooooboboooooboooooboon

0000000000000 Ewisp00000000OO00O0O0O0OOO(LUT) 000000000
oooooOoo0oobobboobooobOoboooobooooLuToOoOoDOOsymbolDOOOODOOOO
OO00000o0O0O LUTOOoOO0O0ODOO00000000000LUTOOXserver 00000 OODODOOOOOO
oboooobooooboboooobobooobOoboooobobooooobOooboooboOonn

:id [DoOoO)
cmapid 0 OO0

:query pix 0oooj
00000000000 RGBOOOOO

:alloc piz r g b [Doo0]
0dd0dddOd:store nil r g b0 0000000000000 O0O0O0O0O0O0O0O0O0O0O000O00O0O
ooooO0ORGBOOOOOOOOOO

:store piz r g b [Doo0]
piz000000000 RGBOOOOOOO

:store piz color-name [DooO]
sstore 0000000000000 C0O0O0O0O0O0O0OOO0O0O0O0OOOO0O0OC0OOOCORGBOO 0O
65535 0000000000000000000Ored” O”navy-blue”’O0O00O0O0OOOOOOOOOO
O0color-name00000CNILOOOOOOOO0O0O0OODOOO0O0O0O0O0O0O0O0O0O0O00ONILOOOO
ooooo0O0O0O00000000000oooooooooooboo NILOOOOO0000000o0n
OOo0ooO0o0ooooboOoddO:sstored 000000000 O0OO0OOOOOOOOOOOOO

:store-hls piz hue lightness saturation [Doo0]
HLS(Hue, Lightness and Saturation) OO0 0000000000000 pizc000000000OO pix
ONLOOOOOOOOODOODODOODOOODODOOODOODOOO:store-hlsOOOOOO0OOOOO
gogooobooboboboooogo

:destroy [Dooo)
O0 colormap 0000000000 O0DOOO0O
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:pixel LUT-name id [DooO]
LUTOOO0OO (000000000000 0000LUT-neme0 0O :define-LUTOODOOOOOODO
coooooooboooooo

:allocate-private-colors num [Do0O)
obooboobob n«mUODOO0ODLOOODOOOOODOO

:allocate-colors rgb-list [private/ [Do0O)
rgb-list 00000000 0O0Ored,green,blue0 0000000000 0OO0O0OOOOODO RGBOOO
ggogobbbboooobobbbbooooobobon

:define-LUT LUT-name rgb-list [private] [Dooo)
rgb-ist 000000000000 0O000DOLUTO LUT-neme000000D0DOOCOO0OOOODOOO
O000D0ob0ooboOoboobOdyprivetel TODODODOOODOO

:define-gray-scale-LUT LUT-name levels [private] [DoOoo)
00000000000 0000O000D levelsOODDODOOO0OOOQOOODOOOLUTOOOOOODOO
(send x:*color-map#* :define-gray-scale-LUT ’gray8 8) UOOUOO0ODOOOOOOODOOOOO
OO0D0O0O00000D00ODDOO0OO#1(29 30 31 4849 50 51 0)0000O0O0000CODOOOOOO
0000000:pixel000000D000D0ODOO0ODOOODODODOOODO (send x:*color-map* :pixel
’gray8 2) 00310000

:define-rgb-LUT LUT-name red green blue [private] [DoOoo)
RGBOOOOOODOLUTOOOO0O00O0ODOOOOOred=green=blue=20000000000 22+2+2 =
—64000000000

:define-hls-LUT LUT-name count hue low-brightness high-brightness saturation [private] [DoOoO)
HLSOOOODO count 00000000000 hue (0..360),saturation (0..1),low-brightness O high-
brightness0 0 0000000000000 OO000OO0LUT-neme0 000000 LUTOODOOOO

:define-rainbow-LUT LUT-name count [DooO]
(hue-start 0) (hue-end 360)
(brightness 0.5)
(saturation 1.0) (private nil)
HLSOOOOOOO countO 0O O0ODOOObrightness (0..1) O saturation (0..1) O, hue-start 0 hue-end
000000 hveOOODOOODOODOODOODOOLUT-neme0 000000 LUTOOOOOOO

:LUT-list oooo]
0000000000000000000 LUTO0000000000000000000000LUT
0000D0000000000

:LUT-names [Doo0]
o0000O0bOO0O0Db0OobD LUToooooobooooo

:LUT name [DooO]
name 000000000000 (LUT)OOOO

:size LUT [Do0O)
Loroooogooa

:planes [DooO]
ooooooooooooooooo
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:set-window zwin [DooO]

000000000 awin0D windkow OODDOOOODOOO000O0000zwinO0DOOOODOOOO
oooooooo

:free pizel — LUT [DooO]
pizel 0000000 0ODO0OOOCODOODOOODOOD LUTODOOODOODOOO

:dinit [emapid] [Do0O)
O000DO0O000 cmapidd0O00O0O0OOODOOODO LUTODOOODOODODO

:create &key (planes 0) (colors 1) (visual *visual®) (contiguous i 1) D000
oboooboooboobobooa

XColor O0oo]

:super cstruct

:slots ((pixel :integer)
(red :short)
(green :short)
(blue :short)
(flags :byte)
(pad :byte))

RGBOOOOOOOOOOOOOOOOOOOOOOOOOOODOODODODOOsetf000O0ODORGBO
gbooobOoboooobo -1ooo0oooo

:red [Doo0]
00 XColorOOOOOODOOO

:blue [Doo0]
00 XColorOOOOOODOOO

:green [Do0O)
00 XColorOOOOOODOOO

:color [Do0O)
00 XColorO RGBOOOOOOOOO

:dinit piz R G B &optional (f 7) [Do0O)
XColorO0OOOOOO

find-visual type depth &optional (screen 0) [00O)
typed depthD OO 000 visual-IDO OO OO Otyped O:StaticGray, :GrayScale, :StaticColor,

:pseudoColor, :TrueColor OO OO :DirectColorJ0O0OOOODODOOOOdepthd 1,8000 24
oooo
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17 XToolKit

XToolKit 0D O0OODODODDOOOOOODOOOOO windowOODO GUIODOOOOOO GUI (Graphical
User Interface) D000 000000000000 0O0O0O XwindowOOOOOOOOOOOOXlbOOOO
OO00000D00XToolKitO Xserver DOOOO0O0 Xevent 00000000000 O0O0O00OODOOOOO
00000000000 windowOOOOOOOODOOODOOOOOODOOXToolKitOOOODOOO
gboooooboooooobooon

xwindow
panel
menubar-panel
menu-panel
filepanel
textviewpanel
confirmpanel
panel-item
button-item
menu-button-item
bitmap-button-item
menu-item
text-item
slider-item
choice-item
joystick-item
canvas
textwindow
buffertextwindow
scrolltextwindow
textedit
scroll-bar

horizontal-scroll-bar

00000 xwindow OO0 XToolKitd 50000000000 Opanel, panel-item, canvas, textWindow
O scroll-bar[dmenubar-panel 0 menu-panel JOpanel D00 000000000000 O0O0OCOO window
gbobooobooooboobooooboboooooboooobooboooooboon

1. 0000000000000 0 00000000000 windowOOXToolKitOOOOOOOOOOO
panel 0000000000 DODOOOODOOOOODOO

2.00000000000 OO0O0O0O0O0ODOOOOODOOOOODOOOObOOOODOOOOODbOODOO
000000000000 0000DO0O0DOO0000O00DO0O000O00D0DOO0D00O0O0DO panel-item
obooobOoboooooboboooooboooooooDn

3. 00000000 OD0OUOmenubar-panel 00000000 OOODO0OODODO windowOOOOOOOO
UO0D00O0000 :create-menubar U O OO DO0OOO0OO0OODOOODOOOO0DOOODNODOOmenu-panel
U000 menu-panel OO OO0 menu-button-item 0 OO0 O0OO0O0OOOODOO

4. 00000O0O00ODODO putton-item, text-item, slider-itemJ 00000000 OOODODODO(send-super
:create-item class label object method) 0D DOOO0DO0OODOOOOOOOODOOODOOODOO
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goooodgoooooogoooooooooooooOoOoDoOOOOOO00gobOoOoUUoo
window OO OO :createJ 000000000000 DODOOO0O0ODODOOOOOODOOOOOODO
U000 quitO0 0000000000000 000D00OD0 textWindowd canvas U0 :locate-item
O0000O0O000DOoO00ooOOd windowODODDOOOODOOOOOD

5. window OO ODODO :create 000000000000 O0O0O0O0ODODODDODODOCQOwindow O XToolKit
OO0000O0O000DOo0o00DoOoO0d windowO OOGOGOO

6. 000000000 XserverUOOOOODODODODOOODODO windowODODODODO OO Owindow-main-loop
O000D0000O0Solaris2 00000000000 DOOOODOOODOODOOODOO window-main-thread
000000window-main-thread 00000000000 ODOOOOOO window-main-thread [J
gooobobbooooooo

171 XOOOO

oobooooobooobooobooooobooooobooooobo20b00b000b00oo0obo0ooooon
gobooooooboooboooboobooboobobobooobooboboo20b0o0oD0OoOo0bboOoDOooo
gbooobooboooooboooooao

window-main-loop D0 Xserver 0 0000000000000 DOOOOOOOOOOO window O
ooooooooooo

event [00O)]
gbooboobooboobogb 20b00b00onboo

next-event [00O)]
event 1000000000000 DOOOO0ODODODOOO0ODODODOOO0OODOOOOOODODOOOO
NILOOOO

event-type event [O0O]

event 00000000000 OOO0O symbolDOOOOOOODODOOOODOD :KeyPress (2),
:KeyRelease (3), :ButtonPress (4), :ButtonRelease (5), :MotionNotify (6), :EnterNotify (7),
:LeaveNotify (8), :FocusIn (9), :FocusOut (0), :KeymapNotify (1), :Expose (12), :GraphicsExpose
(13), :NoExpose (14), :VisibilityNotify (15), :CreateNotify (16), :DestroyNotify (17),
:UnmapNotify (18), :MapNotify (19), :MapRequest (20), :ConfigureNotify (22), :ConfigureRequest
(23), :GravityNotify (24), :ResizeRequest (25), :CirculateNotify (26), :CirculateRequest (27),
:PropertyNotify (28), :SelectionClear (29), :SelectionRequest (30), :SelectionNotify (31),
:ColormapNotify (32), :ClientMessage (33), :MappingNotify (34), :LASTEvent (35) 00 00

event-window event Oo]
event0 0000 windowOOOOOOOOGQOO

event-x event [DD]
event O O000OO000O00OO0O0OO xIZIIZIDDDDDD(DDDDDwindowDDDDDDDDDDDD
O00ooooooon)

event-y event 0O]
event 0000000000000 yOOOOOUODOUO(ODOOOOwindowOODOOODOOOOODO
O000ooOooooon)

event-width event [00O)
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:configureNotify OO DOOOOO0O0OOOO0O00O00O0 ewent00O00O0OODOOOO

event-height event 0O]
:configureNotify OO DOOOOO0O0OOO0O00O0O00 eventd 800000000

event-state event [0O]
0000000000000 o00oo00Do00D0o0D000dD0O0D0oO0O00DDO0DOn :shift,
:control, :meta, :left, :middleU :right 0000000000 0OOOOO0OOOOOOOOOO
OO0000OD0O00DODO0O00O C:shift :left) JODODOOO

display-events [00O)
xmextevent 00000000000 xwindowOOODOOOOOOOControl-COOOOOOOO
0000000oooobooo

window-main-loop &rest forms [0o0o]
Xevent 0000000000000 window OOOOODODOOODODOODODOOOODOODOOO
:KeyPress, :KeyRelease, :ButtonPress, :ButtonRelease, :MotionNotify, :EnterNotify, :LeaveNot:
O :ConfigureNotify OODODOODO windowODOODOOOODOO eventO0O00O00OODOODOODO
O0Oforms0000D000D0O0O0DOODODOODOOODOOOO0ODOOODOOODODODOODOOODOO

window-main-thread [00O)
0000000000000 window-main-loop 0000000 0O O window-main-thread O O So-
laris20 0000000 0O 0 O window-main-thread 0 Oread-eval-print 00 00000000000
o000 ooooooog

17.2 OO0

panel 0oOo]
:super xwindow
:slots (pos items fontid
rows columns ;total number of rows and columns
next-x next-y

item-width item-height)

panel 000000 0O000D00O panelD0D0O0000 xwindowOOOODOODOOO xwindow OO OO
panel 000000 COpanel OO OO00O0DOOCOOOOOOODDOOOOOOOOOOOODDOO
O000D000 windowODOpanel 0000000000 DOOO0O0ODOOOODO

:create &rest args Ekey ((:item-height theight) 30) ((:item-width iwidth) 50) [0oOoo)
(:font font-lucidasans-bold-12) ((:background color) *bisquel™)
&allow-other-keys)
panel 000000000000 OO0OO0ODOO :created 00000000 DOxwindow ODODOOO
00000000000 :width, :height, :border-width 0 0 00 0 0 O 0O 0O ritem-height O :item-width O O
gboogbooboobobboobooboobooon

:items [0ooo)
gooobooobooboobooon
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(5.5)

1 2 3 z
g
£

5 2
skip=10.
4
‘ skip=5
6 | ol 7
=5 |
item-width item-width
O 15:panel 00O00O0DOOODOO
:locate-item item Eoptional  y [0oOoo)

item 0 Oxwindow 000000000000 OO0ODOOODOO0OOOD «0y0OOOODOOODOO
gboooboobooboboooboboboobbden0b0O0OO0OD0OOO0OOODOODOOOODOOO
ooboOo0obobo00b0 mooooobooooboo0ooooboooobobooooobooooooon
:slocate-item 0 0 0 0 items 0 subwindows OO 00 item D000 0 :map 00000 O0O00ODOCODO
gooono

:create-item klass label receiver method Erest args [DooO]

Ekey ((:font fontid)

&allow-other-keys)
kless0ODOOO0OD0OO00000DO0O0O0DO0O0O000O0OOObutton-item, menu-button-item, slider-item,
joystick-itemO O ), 00000000 000O :locate-itemO 000 panel 00000000 arys
O0klassO :create 0000000000l 00000000 DOOO0DOOODOODOOODOOODOO
receiver 0 method 0 00000000000 DOODOOODOOODOOODOOODOOO

:delete-items [Dooo)
gogooboobobbuogoooboo

:create-menubar  &rest args [0o0oo)
Ekey (:font fontid)
Eallow-other-keys
menubar-panel0 000 Opanel D000 0000

000000000000 000000000000000 panel0 00000 OO”subclass’s responsibility”
Oo000o0oooo0oooooO0ooDoo0oooooo0ooooooooooDooooooooood
ooooooooooo

:quit Hrest a [Do0O)
window-main-loop 0 :quit 0000000000 OOOOOOOCOODOO

:KeyPress event [DooO]
NILOOOO
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:KeyRelease event [DooO]
NILODOOO

:ButtonPress event [Do0O)
NILODOOO

:ButtonRelease event [Do0O)
NILODOOO

:MotionNotify event [Doo0]
NILOOOO

:EnterNotify event [DooO]
NILOOOO

:LeaveNotify event [Doo0]
NILOOOO

17.2.1 00000 (DOUOOOOOOOOO)

menu-panel Oooo]
:super panel
:slots (items item-dots item-height
charwidth charheight
height-offset
highlight-item
color-pixels

active-color)

menu-panel 0 0 panel-button 0 menu-item 000 0000000000000 O0OQOCDO Opanel d
UO00O0Omenu-panel 000000000 Omenu-panel U0 OO0 button-item OO0 O OODOO
OO0D0O0OO0Omenu-panel 0 0000000000000 O0CODOOODOOCOODOOODOODOO
oo0obooob0do0 menu-item 0000000000000 OO0O0O0OOOOOOOOOOOOOO
000 menu-button 000000000 Omenu-panel 000000000 OCOOOCCOOODODOODODO
button-item 0 0 00 0 0O 0O O O menu-button-item 0 panel 00 0O O O 0O menubar O 0O O :menu 0 O
U000 menu-panel DO OOO0OOOOOO

:create Erest args Ekey (witems) (:border-width 0) (:font font-courb12) [DoO0O)
(:width 100) (:height-offset 15) (:color *bisquel*) (:active *bisque2*)
&allow-other-keys)
menu-panel window 00000000 windowOOOOODOODOO menu-item 0000000000
good

:add-item label name Eoptional (receiver self) Erest mesg [0oOoo)
00 menu-panel window OOO menuO000000000COCO0O0O00O0DOCOOOO0OOOOO
UbooobooboobobiOdrecewerd 000000 mesgOODOOMO

menubar-panel ooo]
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load| cd| go—up| wview| remove| print

cancel | compile |fj_]_e:||::]_asses ||

|-::wd: | Jusr/local/euns/doc/ ||

drwvxrwxr-x 12
drvxrwxr—-x 24

FaQ -rw-rw-r—— 1
HISTORY -rw—-rw-r—— 1
IHNSTALL -rw-rw-r—— 1
JIP drwvxrwxr-x 2
LICEHNCE -rw-rw-r—— 1
LICENCE.old -rw-rw-r—— 1
PORT 1
algorithm 2
lasses -rw—rw-r—— 1
1

classhier

0 16: 0000000 window

:super panel

:slots

menubar-panel D00 panel 00000000 DOOOOOOO0O0O0O0O00ODODOOOOOOOOODOOO
000000 0Omenu-button-item 0 0000 00O OO Omenubar-panel O O panel 0 : create-menubar
Ooooooooooood

17.2.2 000O0O0O0OO

FilePanel 00000000 O0O00DOCOO0ODOOCOOODCOOO0ODDO0OO windowOOOOcdO go-up
gboboooboboboooooboboboboboobobobio0obOodnD ScrollTextWindow U
000000000000 00000000000000000000000000 window(TextViewPanel)
gboboobOooooooooooboooooboooobooooboOooooboooboboooboOobooboOoooo
OO00000ooooooOoCoOo0o0o00oooooDoo000o0oooooDDa2ps file | 1lpr0ddd
OfookO0O0DOO0OODOOOOODOOOOO

17.2.3 O00O0O0OOOOODO

TextViewPanel 0 000 0000000000000 00000O000O0O windowOOOOOO (O ma)O
Oo0o0ooooo0ooooO0O0O000000b000000 windowODOOOOOOOOODOODOOODODO
O000O:create000000000quit0000 find00000000C00C0O000O0OO0OCOOOOOO
OO0O00 text-temOOOO00OOview-window 00 0000000000000 000000000000C
ScrollTextWindow 0 O O O TextViewPanel D Owindow D00 O00000000CO000O00O00O00O window OO
OO0000000 view-windowOOODODOOOODOO :ConfigureNotify OO OO DOOOOODO

(defclass TextViewPanel :super panel

:slots (quit-button find-button find-text view-window))
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quit| find |find:|

{defclass object :super nil :slots nil)
{defclass cons :super object :slots (car cdr))
{defelass gueue :super cons :slots (lisp::backward))
{defclass propertied-object :super ohject :slots (pl
{defclass symbeol :super

propertied-ohject

:slots

{(value vtype function pname homepkg)) §
(defclass foreign-pod :super symhol :slots (podcode
{defclass package :super

propertied-ohject

:slots

(names use symvector symcount intsymvector intsymg
{defclass stream :super

propertied-ohject

:slots

(direction buffer count tail)})
{defclass file-stream :super stream :slots (fd fname}
{defclass lisp::broadcast-stream :super stream :
(defelass x:textwindowstream :super stream :
(defclass io-stream :super propertied-ohject :
{(defclass socket-stream :super io-stream :slots (lisg
{defclass metaclass :super

propertied-ohject

islots

(name super cix vars types forwards methods))
{defclass vectorclass :super metaclass :
{defclass cstructelass :super wectoreclass :slots (1i
{defclass readtable :super

017000000000 window

(defmethod TextViewPanel
(:create (file &rest args &key (width 400) &allow-other-keys)
(send-super* :create :width width args)
(setq quit-button
(send self :create-item panel-button "quit" self :quit))
(setq find-button
(send self :create-item panel-button "find" self :find))
(setq find-text
(send self :create-item text-item "find: " self :find))
(setq view-window
(send self :locate-item
(instance ScrollTextWindow :create
:width (setq width (- (send self :width) 10))
theight (- (setq height (send self :height)) 38)
:scroll-bar t :horizontal-scroll-bar t
:map nil :parent self)))
(send view-window :read-file file))
(:quit (event) (send self :destroy))
(:find (event)
(let ((findstr (send find-text :value)) (found)
(nlines (send view-window :nlines)))
(do ((1 0 (1+ 1)))
(Cor (>= i nlines) found))
(if (substringp findstr (send view-window :line i)) (setq found i)))
(when found
(send view-window :display-selection found)
(send view-window :locate found))))
(:resize (w h)
(setq width w height h)

(send view-window :resize (- w 10) (- h 38)))

176
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(:configureNotify (event)
(let ((newwidth (send self :width))
(newheight (send self :height)))
(when (or (/= newwidth width) (/= newheight height))

(send self :resize newwidth newheight))) ) )

17.3 0OOO0OO0OOOO

panel-item ooo]
:super xwindow
:slots (pos notify-object notify-method
fontid label labeldots)

panel-item 000000000 windowOOOOOOOOOOOOOOOOOOOCOOOOOOOO
U000 notify-object 0 notify-method 10U DO OOOODOOO0OOOOOMO

:notify &rest args [DoOoo)
notify-object 00 notify-method DI U0 OOUOOOOOON notify-method DO O ODOODOON
ooooooooboooooo

button-item OO OOOOO button-item 0000000000000 0O0O button-item 000000
oooad

menu-button-item DO000O000O0OO0O0OOCODOOCOODOOmenu-button-tem 0000000
oood

choice-item 00 0000000000000 O0OOOOchoice-itemO000000000000O00OO
ood

text-item 000 0000000000000 00000O0Otext-item 0000000000000
oooooo

slider-item 00 000000000000 OO0OODOOOOOOOOSlder-tem0O00000OOOO
ooooo

joystick-item 0000000000000 OO00DOCOOO00O0DOOO slider-temd00000O00OO
OxO0yDOOoooono

:create name reciever method &rest args [DoOoo)
Ekey ((-width w) 100) ((:height h) 100) (:font font-courb12)
Eallow-other-keys
gbobobooooooooboboboboooboboboboooooobDobDoboobobon
O send-super U0 O OODOOOOODOOODOOO

button-item ooo]
:super panel-item

:slots

button-item D000 00000CO0OO0O0COObutton-tem 0000000000 OO0OOOOOO
O00000000O0Db0000O0O0Obutton-item O panel-item OO DO O0OO0OOO0OOOOOOOO
notify-object 0 notify-method U D O ODOMO
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:draw-label &optional (state :top) (color bg-color) (border 2) (offset) [Do0O)
button-item 00000000

:create label revciever method &rest args [DoO0O)
Ekey :width :height (:font (send parent :gc :font))
(:background (send parent :gc :background))
(:border-width 0)
(:state :top)
Eallow-other-keys
button-item 0 00000000000 O0ODOOO0ODOOODOOOOODOOOODOOOOOOOODOOO
00000000000 00D0O000DO000DO0O00n border-widthDOOOODDO OODDO
0000000000000 000000000000000000 window(DOOOOpanel) 000
gooobuoobooboooooboo

:ButtonPress cvent Ooo0o]
000o0oo0Oo0o00ooooooooooooon

:ButtonRelease event [DoO0O)
eventd 000000000000

menu-button-item Oooo]
:super button-item
:slots (items item-dots item-labels

charwidth charheight

menu-window window-pos high-light)

0000000000000 0OOmenu-button-item 0 Obutton-item ] 0 O O O O 0O Omenu-button-
itemO00O000O00OO00OCO0O0OO menu-panel 0O O0O00OOOnotify-object DO ODOOOOOOO
0000000000000 0oUoDooDdDd0000Do00oU0oUoDOooDOooDOooOoDoOoOooOon
oooooooooog

:create label reciever method [Dooo)
Erest args
Ekey (:menu nil) (:items) (:state :flat)
Eallow-other-keys
000000000000 000 receiverd methodOOOOODOODOOOOCODO

:ButtonPress event [Do0O)
0000000000000 00O0DO0OD00O00O0DO0O0O00O0 menu-panel 00000

:ButtonRelease event [Doo0]
O0000000 menu-panel 0O OOO0OO0OOO0ODOOODOOO

bitmap-button-item ooo]
:super button-item
:slots (pixmap-id bitmap-width bitmap-height)

bitmap-button-item 0 0 00 Obutton-item OO0 0000000000000 OODO button-item O
00000000000 00000D00C00D000000O bitmap-button-itemO0O00000000O0O
0000 bitmap OO OODODODOOODOOD pixmapOO 00O
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:create bitmap-file reciever method Erest args [Dooo)
Ekey :width :height
&allow-other-keys)
bitmap-button-item 00000000 OOOO bitmap-fileD Obutton-item d label D0 OO0 OO0
oooooogo

:draw-label &optional (state :flat) (color bg-color) (border 2) [Do0O)
000000 bitmap O pixmap 00O 00O

:create-bitmap-from-file frname [Doo0]
frame00000 bitmap OO0 0000 pixmap 0000 pixmap-id0 00 IDOOODODO

choice-item Oooo]
:super button-item
:slots (choice-list active-choice transient-choice

choice-dots choice-pos button-size)

choice-item O 000000000 DOOOO0ODOCOOOODODOOODOOOOODOOOOOODOOOO
O000D00000D00000OCchoice-item 000000000000 O0O0OOOOOO

:create label reciever method Erest args [Dooo)
Ekey (:choices (70”7 717)) (:initial-choice 0)
(:font (send parent :gc :font))
(:button-size 13)
(:border-width 0)

choice-item-button 0000000000000 O0O00O00 :button-sizeO OO OO0 DOOO0O0O00O0O0O0O
O0D0O0ODO0O0ODOOODODOOnotify-object O notify-method O choice-item OO0 OO0OD0OOODODO
000000000o0b00ooooooobooaoa

:value &optional (new-choice) (invocation) [Dooo)
OOO0Onew-choiceDO0OO0O0O0O0O0O0O0O0O0OOOOOOOOOOOOOOOOOOOOOOOOOO
0dodo envocatton 00O O0O0O0000OOnotify-object notify-method JUO OO OO OO :value
O0000000000000O0O000O0O0000B00O0O0

:draw-active-button &optional (old-choice active-choice) (new-choice active-choice) [DoOoo)
gboooooooboooooo

:ButtonPress event [Dooo]
Dooodoooooooooooooooodooobooo0oO0ddd transient-choice OO
coooobooooboboooooooooooooobooooooon

:ButtonRelease event [Do0O)
0000000000000000000000000000D00000000Oactive-choicedO
OO0 Onotify-object U notify-method DO DO ODOOO

slider-item Ooo]
:super panel-item
:slots (min-value max-value value

minlabel maxlabel valueformat
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bar-x bar-y bar-width bar-height valuedots label-base
nob-x nob-moving

charwidth)

choice-item 00 000000000000 OO0OOANOOslider-item O min-value 0 max-value O
0000000000000 0000000000000000000dslider-item D O000O0O0OO
0000000000000 notify-object [l notify-method OO OO OONO

:create label reciever method Erest args
Ekey (:min 0.0) (:max 1.0) (:parent)
(:min-label ””) (:max-label ””) (:value-format ” 4,2f”)
(:font font-courb12) (:span 100) (:border-width 0) (:initial-value min)
slider-item 0 00000000000 D00OD0O0OO0OO0ODOOOOOOOOODOOOOODOOOOO

min000000000:mex000000000D0C0O0O0:spen0000D0O0O0OCOOOODODOO
walue-format O slider-item 0O 0000000

oooo]

:value &optional newval invocation

oooo]
OO0Onewval 00 00000000000000000000000O0O0O000000000000

O O snvocatton non NILODOOOOOOOOOOnotify-object O notify-method DO OO OOOMO
:value OO OODODOOOODOOOOO

joystick-item

:super panel-item

Ooo]

:slots (stick-size min-x min-y max-x max-y
center-x center-y stick-x stick-y
value-x value-y
stick-return stick-grabbed

fraction-x fraction-y)

joystick-item 002000 slider-item 000000000000 02000000000000000
0000000000000000000O0oUoonO (0 @O

:create name reciever method Erest args
Ekey (:stick-size 5) (:return nil)
(:min-z -1.0) (:maz-z 1.0)
(:min-y -1.0) (:maz-y 1.0)
&allow-other-keys)
sstick-size 0000000000000 O0O0OO0O0OOOO0ODOODOODOO joystick-item window [
O000000DOO00OOO0b0bCOoDOOO:return0 non NILOODOOOOODOODOODODOOOO
ggogooboobobdooooobobobooooooobobboooobhboooobbbbuoog

oooo]

:value Hoptional (newz) (newy) (invocation) [Dooo)
O00OrewzU newyO0 0000000000000 O0O0DOODOOCOCOOOOOOODOOOOOODOODOOO
O0b0000000000wmvocation] non NILOOUOODOOOO Onotify-object [ notify-method

O0joystick-item OO0 00000 x,yOODODODOOOODOOOO00D0OO0O :valueOOOODOODO
oooobooooboon

000000000000 panel-item D000 00O00DO0O0O0O0ODOO0 BOOODOOOODOODOO
gbooobOoboooobooon
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quit | chgice A& S

slider 0.23 =I:|

0 18: panel 0000 000D panel-item

(in-package "X")
(defclass testPanel :super panel
:slots (quit joy choi sli))
(defmethod testPanel
(:create (&rest args)
(send-super* :create :width 210 :height 180
:font font-courbl2 args)
(send-super :create-item button-item "quit" self :quit :font font-courbl4d)
(send-super :create-item choice-item "choice" self :choice
:choices (" A" "B""C™")
:font font-courbl2)
(send-super :create-item slider-item "slider" self :slider
:span 90)
(send-super :create-item joystick-item "joy" self :joy)
self)
(:choice (obj c) (format t "choice: "S ~d~%" obj c))
(:slider (obj val) (format t "slider: ~S “s7)" obj val))
(:joy (obj x y) (format t "joy: "S "s "s7%" obj x y)) )
(instance testPanel :create)

(window-main-thread)

text-item Oo0]
:super panel-item

:slots (textwin)

text-item O 00000000 000CDOO00O0OCOO0O0O0OCOO0O0OO0OCODOOOOQDO Otext-item
Oo0ODO0O0O0O000000000D000 windowDOODDODOOODODOD windowOODODOODO
OO00000DbO00bOoO00oO000oooO00oDOoooOo00DOO0O00O000bDO0d window O
O0000D00O0O0OOcontrol-FO control-BOO0O0O0O0DOOO00OOOdel 000OO0OOODODO
O00O0O0Ocontrol-DOOOOODOODOODOODOODOODOODOOOOOOOOOOOOOOOODOOO
O0000oooooooooOoOO0O0000o00o0o0oooooDOObO000000ODenterd 00O
0000000000000 0b000b0O0D00D notify-object U notify-method DO OO OO
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:create label revciever method &rest args [0oOoo)
Ekey (:font font-courb12) (:columns 20) (:initial-value ) (:border-width 0)
Eallow-other-keys
text-item OO0 00000000 windkowOODOOOOOOOODOOODOOOODOOOODOOOO
O columns 000 O0O0O00O0O0OOO

:getstring D000
ooooboooboooboooon

174 0OO0OO0O0OO

canvas Ooo]
:super xwindow
:slots (topleft bottomright)

canvas 000000000000 XwindowODOOODOOODOOOOOODOOODOOOODOOBut-
tonPress 00000000 canvas 0 0000000000000 O0O00O0DODOOOO0OOOOOO
000000 ButtonRelease O O O O notify-object 0 notify-method D OO OO Ocanvas OO0 0O O
OO000D00000 XdrawableDOOODOOOOODOOO

17.5 0000 window

TextWindow 00 BufferTextWidnow [ ScrollTextWindow DO O OO0 OO window OO O0O

textWindow [0o0)
:super xwindow
:slots (fontid
charwidth charheight charascent dots

win-row-max win-col-max

win-row win-col ;physical current position in window
Xy

charbuf ; for charcode conversion

keybuf keycount ;for key input

echo

show-cursor cursor-on ;boolean

kill delete ;control character

notify-object notify-method

)

ooboobOoooooooboobooobooooobooboobobooboooOoooooooooon
TextWindow 0 00000000000 OCOO0O0O0O0DOOCOO00OO0ODOQOO  TextWindow 0000
goooooooboboobooogooobooboboboooooooDobDobOobDobooboooon
gbooobobooobooboooobobooooboobooobooboobooobOoboOooboOoboon
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:init id [Do0O)
(dO0000000 windowODOOODOOO

:create &rest args [DoOoO)
Ekey :width :height (:font font-courb14) :rows :columns
(:show-cursor nil) (:notify-object nil) (:notify-method nil)
&allow-other-keys

text-window 0 0 0 0 0 Owindow 0 0 0 00O 0 :width O :height 0 00 0 O :rows O :columns D0 0 00O
0000000 :otify-object O :notify-method 0 0 00 0000000000000 C00CCCOO

:cursor flag [DooO]
flagO O :on, :off, :toggleJ0ODDDODODODOO0OODOOOOOOODODOwin-rowd win-col OO
00000000flag0 :on 00000000000 OCO0OO0OO00OOOflagO :off0000000O0OOO
OO0flagO toggle 0O DOODODOOOOOOOO0OODODODODOOOOOODOOOOOOODODO
dodooooooooooooog

:clear [Dooo)
0000 windowOOOGOOODO

:clear-eol &optional (r win-row) (¢ win-col) (csr :on) [0o0oo)
r cO0000000DO0DODOO0O0O0O0ODODDOOOOO0O0OUDLDDLODDOUOOOOUL b

:clear-lines lines &optional (r win-row) [DoOoo)
rgo0o0o0ooooooooboobo

:clear-eos &optional (v win-row) (¢ win-col) [DOooo)
rO cO0000O00O0ODO0O0O0O0O0ODOOOOO0O0O0OObO

:win-row-max [Dooo)
OO0 windowODOOOOODOOOODODODODO

:win-col-max [Dooo)
OO0 windowOOOOOOOOOOODODODO

:xy Eoptional (7 win-row) (¢ win-col) [Dooo)
r cO000000O0ODODOO0O0O0O0OODLDODOO0O0OO0

:goto r ¢ &optional (cursor :on) [Dooo)
r00000 cOO0O0O0O0O0O0O0O0000000

:goback &optional (csr :on) [Dooo)
ooooboooooon

:advance &optional (n 1) [0oOoo)
nO000000000000O0

:scroll &optional (n 1) [Do0O)
nO000000000D00 windowOOOQOODOOODO

:horizontal-scroll &optional (n 1) [DooO]
nd 000000000000 bOOooboOoboo

:newline [Do0O)
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gboobooboboboobooog

:putch ch [Dooo0]
ooooboboboOg ehO00D00ODO0OOOODOODOOOODObOOODOO

:putstring str &optional (e (length str)) [DoOoo)
goooboboo strodog

:event-row event [Dooo)

:event-col event [Dooo)
event 0000000000000 OO0OOO0ODOOO

:KeyPress event [Dooo)
gobooobobooobbooobboobboobbooobOo0b0dnotify-object 0 U0
gog

TextWindowStream 0o0)

:super stream
:slots (textwin)

TextWindowStreamJ OTextWdinow O OO OO OO0O0OO0D0OO0DOO Oprint, format, write-byte
000000000000 0DO000O00DO00D0 TextWdindow OOODOOODOOODO
o00000O0O00O00000O0OO0O0O0O0000000

:flush [DoOoo)
O000D00O000o00oD0o0bDOo00D0OdTextWindow O OO Ofinish-output 0O OO0OOOO
booooooooboooooooooooooooooon

make-text-window-stream zwin [00O]
text-window-stream 0 0 0000000000000 DODOODOOO

BufferText Window 0o0)
super TextWindow

:slots (linebuf expbuf max-line-length row col)

TextWindow 0 0000000000000 O00O00ODOIlinebuf 0000000 O00DO0O0ODOexbuf OO0
0000000000000 00windowOOODOOOODOOODOODOOO BufferTextWindow O [
0000000000000 D00000D00o0o0DOoo0oODd0text-itemO0O0 0000
000000000 BufferTextWindow 0000

:line n [Doo0]
nd 0000000000000 00d

:nlines [Do0O)
linebuf OO O OOO0O

:all-lines [Do0O)
O0000000000 1linebuf OO OO

:refresh-line &optional (r win-row) (¢ win-col) [Do0O)
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r00000 cO00000D0O0DO0O00O0O0O0O

:refresh &optional (start 0) [DoOoo)
start 0000000 0O0O0ODOOOOOOO

:insert-string string [DoOoo)
googood stmmg0 00000

:dinsert ch [Dooo)
gogoobbbboooooboo

:delete n [Dooo)
gooobobob nO00oooobobOO

expand-tab src &optional (offset 0) (0O
seldgooooooooobobobobbbbbdoooooooboobbobbb soboobobo
ubobooboboobooboooood

ScrollText Window ooo]
:super BufferTextWindow
:slots (top-row top-col ;display-starting position
scroll-bar-window
horizontal-scroll-bar-window

selected-line)

ScrollTextWindow 0000000000000 DOOO0OOODODOOODO BufferTextWindow (00
O0000ScrollTextWindow D 00000000 DO0ODO windowODOOOODODOOOOOODODOO
00000000000 000 :configureNotify OO0 O0O0OOOOODODODOOOOOOOODODOO
odoodooooooooooooon

:create &rest args Ekey (scroll-bar nil) (horizontal-scroll-bar nil) E&allow-other-keys [0oOoo)
00oooooOo0ooooooooboooooooooooo Toooooaa

:locate n [DooO]
window OO OO0 o0 0000D00DO0OO0OOODOOOOODOODOO

:display-selection selection [Dooo0]
selection000000000D0OOCO0O00DOOOOODOOOODOOOOODOOOODOO

:selection [Dooo)
gogobbboooooboobo

:read-file fname [Dooo)
freme0000000000000C0CQC linevuf 000000000000 OwindowOODODODOOODO
booobooooboobooon

:display-string strings [DoO0O)
strings0 0000000000000 stringsd01linebuf 000000 0Owindow OOOOOOO

:scroll n [Doo0]
nO000000000000

:horizontal-scroll n [Dooo]
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ndO0o00o0o0oogodg

:ButtonRelease event [Dooo0]
OO0OOO0O0O00O0000000000000000window0O0O0O0O0000O0O notificationl
U0000000000Onotify-object U notify-method DO OO OODO

:resize w h [DooO]
window OOOOOOOOOOOOOOOOOOCOOOOOOOOOOOOOOOOOOOOOOO0O0
Coooooooooocoooon
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O IO

irteus [ [

18 OO oooood

18.1 UOUUOOUooobbbbOooodad
18.1.1 0O0000000O0OOOOCOOO0

gobogbgboobobooboboobobooboboobobooboboboobaobaoooa
googooogno

e (a)J00I00D0OUDODODDLOOOOD

e (h)IDDODODUODOODUDDOOODDOOOODODO

0000000000000 00000000000() 0000000000000 0DOODOOoUOOOUD
gboboobooboooobooboooobooobooooooboooboobooboooboOoboooboOooon
goooooo

gboobooboobooobooboobooooobooboooboOobooobooboOooooooboOooonoag
obooooboobooooboboooboobooobooboobooooboboobooonog

obooooo0oooooo0oooooo0oodooo0ooooooooooooooong ;000000
Obo0oooo0o0oooooooo0odnae;, X, 0000y, 000000000000 ¢;,0000

o000 ¥;000000000000000

iTj: eidj bj
000 1
O0o0oOoooooo

0000e%% 0000000000000000000D0000000000000 Rodrignesd10000
0000000000 «000 wtfred) 000000000000 O0O0D0O0O0OODO0ODOOOOO

e*t = E + asin(wt) + a*(1 — cos(wt))

oooDoooooD p, R, O00D00000D0X, 00000000

‘ Ri  pi
“loo0 1
0000000000000
T; =T "T;

oboobooooOooobooboooboooboooobooobooooboooboooooooobooooOoon
oooooooooooboooooobooooobobooooboobooogooDooo

18.1.2 EusLispO0OO000O00OO0O0DOOOO

Euslisp0 000000000 0O0COO0OO (body) DO00OObodyOOOOODOOOOOO (bodyset) OO

oo030000000on
gbooooboboooooboooobobooobooboooobooboo
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(setq
(send
(send
(send

cl
cl
cl
cl

(objects

(setq
(send

(send

c2
c2

(make-cube 100 100 100))
:locate #£(0 0 50))
:rotate (deg2rad 30) :x)
:set-color :yellow)
(list c1))

(make-cylinder 50 100))
:move-to

(make-coords

:pos #£f(20 30 40)

:rpy (float-vector O O (deg2rad 90)))
:world)

c2

(objects

(setq
(setq
(setq

c3
cé4
ch

:set-color :green)
(list c1 c2))

(body+ c1 c2))
(body- c1 c2))
(body* c1 c2))

bodyset O irteus 00000000000 D00OOObodyO0ODOOO0O0O0O0O0O0O0DODODOOOOOOOO
oood

(setq
(send
(setq
(send
(send
(setq

cl
cl
c2
c2
cl
b1l

(objects

(make-cube 100 100 100))
:set-color :red)
(make-cylinder 30 100))
:set-color :green)
:assoc c2) ;5; 000000000
(instance bodyset :init
(make-cascoords)
:bodies (list cl c2)))
(1ist bl))

18.1.3 U000O0OO0O0OO0OO0ODOOOOOOOOOOOODbOOOn

(setq
(setq
(send
(send
(send
(send

cl
c2
cl
c2
c2
cl

(objects
(do-until-key

(send cl :rotate (deg2rad 5) :z)

(send *irtviewer* :draw-objects)
(x::window-main-one) ;; process window event

)

(make-cube 100 100 100))
(make-cube 50 50 50))
:set-color :red)
:set-color :blue)
:locate #£(300 0 0))
:assoc c2)

(1ist cl c¢2))

18.1.4 Dbodyset-link 0 joint 0O 000000000000 OO0ODODOOO

irteuss 000000000000 O0OO00OOOOOO bodyset-link(irtmodell) 0000000 OOOOOO
ob0o0bO0oo0obO0o0obO0o0obO0o0obO0o0oobO0oobO0oobO0oobo0ooboOo0oboooboOooobOOjointOO
oboooboobooooobooog

(defclass bodyset-link
:super bodyset
:slots (joint parent-link child-links analysis-level default-coords

weight acentroid inertia-tensor
angular-velocity angular-acceleration
spacial-velocity spacial-acceleration
momentum-velocity angular-momentum-velocity
momentum angular-momentum

force moment ext-force ext-moment))
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0000000000000000 joint 000 (irtmodel) 0000 0joit 0000000000 OOOO
0 O 0O rotational-joint, linear-joint 0O OO0 00O joint 0000000 O0ODODOONOADO :joint-angle I 0O 0O O
ooo0ooOobOoooooobooon

(defclass joint
:super propertied-object
:slots (parent-link child-link joint-angle min-angle max-angle
default-coords))
(defmethod joint
(:init (&key name
((:child-link clink)) ((:parent-link plink))
(min -90) (max 90) &allow-other-keys)
(send self :name name)
(setq parent-link plink child-link clink
min-angle min max-angle max)
self))

(defclass rotational-joint
:super joint
:slots (axis))
(defmethod rotational-joint
(:init (&rest args &key ((:axis ax) :z) &allow-other-keys)
(setq axis ax joint-angle 0.0)
(send-super* :init args)
self)
(:joint-angle
(&optional v)
(when v
(setq relang (- v joint-angle) joint-angle v)
(send child-link :rotate (deg2rad relang) axis)))
joint-angle))

00 00 O joint, parent-link, child-links, defualt-coords 0 0 O 0O O O
0d00d0000o0odoodooooDoOooooooooonog

(defun make-servo nil
(let (bl b2)

(setq bl (make-cube 35 20 46))
(send bl :locate #£(9.5 0 0))
(setq b2 (make-cylinder 3 60))
(send b2 :locate #£(0 0 -30))
(setq bl (body+ bl b2))
(send bl :set-color :gray20)
b1))

(defun make-hinji nil
(let ((b2 (make-cube 22 16 58))
(b1 (make-cube 26 20 54)))
(send b2 :locate #f(-4 0 0))
(setq b2 (body- b2 bl))
(send bl :set-color :gray80)
b2))

(setq hl (instance bodyset-link :init (make-cascoords) :bodies (list (make-hinji)))
(setq sl (instance bodyset-link :init (make-cascoords) :bodies (list (make-servo)))
(setq j1 (instance rotational-joint :init :parent-link hil :child-link sl :axis :z))
;; instance cascaded coords

(setq r (instance cascaded-link :init))

(send r :assoc hl)

(send hl :assoc s1)

(setq (r . links) (list hl s1))

(setq (r . joint-list) (list j1))

(send r :init-ending)

)
)

oooo
U0000On10s1 000 bodyset-1inkJUj1 000 rotational-joint DO OO OOOOU cascaded-1link
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0000000000000 00000000000 cascaded-1ink [ cascaded-coords OO OO0 OO
O00Or (cascaded-1link)0h10s1 0000000000 :assocO0000000O00O0O0O0OO

(r . links) OO0OO0OO0OO0 r000CCOOOOOCOCOCOOCOOOOOOOOOOO1inksOOCOCOO
OO00D000000O1inks 000 joint-list 000 OO0D0DOOODODO (send r :init-ending) 0000
O00oooooooooo

o0 rgb0b2000000000000O0000O0O10O00O000O0O0O0ODODODOO0ODDOOODLOOO0
(objects (list hl s1)) OO OODO (objects (list r)) OO0O0DODOOO0O00OO0OO0DOOCOO0DOOOOOO

(send r :locate #f£(100 0 0)) O000O0O00O0O0OOOOOO
cascaded-link 00000000000 O0O00000O00O0O0 :joint-1listl :1inks 00O O
: r

gobooboooooobooboobO0oobO0OOoo0ooO00obo0oob0od00n -angle-vecto
gooobooboooooboooobooobooooboobooooooobooobooobogo
gbboobOoboooobobooobooboooobobooooobooooboOobooon

$ (objects (list r))

(#<servo-model #X628abb0 0.0 0.0 0.0 / 0.0 0.0 0.0>)

;; useful cascaded-link methods

$ (send r :joint-list)

(#<rotational-joint #X6062990 :joint101067152>)

$ (send r :links)

(#<bodyset-link #X62ccbl0 :bodyset103598864 0.0 0.0 0.0 / 0.0 0.0 0.0>
#<bodyset-link #X6305830 :bodyset103831600 0.0 0.0 0.0 / 0.524 0.0 0.0>)
$ (send r :angle-vector)

#£(0.0)

$ (send r :angle-vector (float-vector 30))

#£(30.0)

18.1.5 cascaded-link 000000000000 OCOOODOOOOO

O00O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0D0D0D0AO0 cascaded-link 0000000 OOOOOOOUO]inks, joint-
list 00000000 0000D00O0O bodyset-link, 0000 joint 000000000000 0OO0O0ODOO
O000000O0Ocascaded-1ink 00 0000000000000 DOO0ODOOOOO0OODOOODOOODOO
oooooooooogo

(defclass cascaded-link
:super cascaded-coords
:slots (links joint-list bodies collision-avoidance-links))

(defmethod cascaded-link
(:init (&rest args &key name &allow-other-keys)
(send-super-lexpr :init args)
self)
(:init-ending
O
(setq bodies (flatten (send-all links :bodies)))
(dolist (j joint-list)
(send (send j :child-link) :add-joint j)
(send (send j :child-link) :add-parent-link (send j :parent-link))
(send (send j :parent-link) :add-child-links (send j :child-1ink)))
(send self :update-descendants))

)

(defclass servo-model
:super cascaded-link
:slots (hl sl j1))
(defmethod servo-model
(:init Q)
(let O
(send-super :init)
(setq hl (instance bodyset-link :init (make-cascoords) :bodies (list (make-hinji)
(setq sl (instance bodyset-link :init (make-cascoords) :bodies (list (make-servo)

N
N

)
)
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(setq j1 (instance rotational-joint :init :parent-link hl :child-link s1 :axis :z))

;; instance cascaded coords
(setq links (1list hl s1))
(setq joint-list (list j1))

(send self :assoc hl)
(send h1l :assoc s1)

(send self :init-ending)
self))

; (send r :j1 :joint-angle 30)
:j1 (&rest args) (forward-message-to jl args))

N e

(setq r (instance servo-model :init))

O000O0O0D0O0O0ODOO (setq r (instance servo-model :init)) DO OODOOOOODOODOO
goooooooUooooU0UoOooooUdUoUooooOof00ooooOoU0ooDoOooOoUOooDoooo
(:j1 (&rest args) (forward-message-to jl args)) 00 0000000000000 OOOOOOOO
ogoooooOoOOO0OO00000oO0oO0oOooooooOoOoOO0O0OOOoOOOOODODDOOOOOOOOO000O
000000000 (send r :jl :joint-angle) O (send r :jl1 :joint-angle 30) DO O ODOOODOO
googoobobobbdooooobobbbbooooooboo

(objects (list r))

(dotimes (i 300)
(send r :angle-vector (float-vector (* 90 (sin (/ i 100.0)))))
(send *irtviewer* :draw-objects))

gbooobgoooo

(setq i 0)

(do-until-key
(send r :angle-vector (float-vector (* 90 (sin (/ i 100.0)))))
(send *irtviewer* :draw-objects)
(incf 1))

oob0oboooobobooooobooooboboooboobooon

oooooooooooobooooboooooooobooooobooooobbobobOoo0ob0O000ggd:joint-
angle 000000040 0)0000000000000000OO0OOOOOOOOOOOOOOOOOO
goo

(defclass hinji-servo-robot
:super cascaded-link)
(defmethod hinji-servo-robot
(:init
O
(let (h1 s1 h2 s2 11 12 13)
(send-super :init)
(setq hl (make-hinji))
(setq s1 (make-servo))
(setq h2 (make-hinji))
(setq s2 (make-servo))
(send h2 :locate #£(42 0 0))
(send sl :assoc h2)
(setq 11 (instance bodyset-link :init (make-cascoords) :bodies (list h1)))
(setq 12 (instance bodyset-link :init (make-cascoords) :bodies (list sl h2)))
(setq 13 (instance bodyset-link :init (make-cascoords) :bodies (list s2)))
(send 13 :locate #£(42 0 0))

(send self :assoc 11)
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(send 11 :assoc 12)
(send 12 :assoc 13)

(setq joint-list
(1ist
(instance rotational-joint
:init :parent-link 11 :child-link 12
raxis :z)
(instance rotational-joint
:init :parent-link 12 :child-link 13
raxis :2)))
(setq links (list 11 12 13))
(send self :init-ending)
)))

(setq r (instance hinji-servo-robot :init))
(objects (list r))

(dotimes (i 10000)
(send r :angle-vector (float-vector (¥ 90 (sin (/ i 500.0))) (* 90 (sin (/ i 1000.0)))))
(send *irtviewer* :draw-objects))

18.1.6 EFEusLispOOOOODOOOOO

O0000O00DDOOOO cascaded-corods, bodyset, bodyset-link 0000000000 :worldcoords O
OO000000O0:worldeoords 0000000000 DODODOOOO0OOOOOOODODODOOOD DOOOO
O changed 0 nil 0000000000000 COOOO0O0O0O0O0OOOO00O0O0OOOOODODOOOOOO
00 worldcoords 00O OOOOOOOOODOODODOOOOOOOOOOOOOOOO changed O nil O
OOoO00DODOoO0ODOO0DODOO worldeoords 0000 OO0O0ODOOODODOOOOOOODODOODOOOO
0000000000000 00000000000o0oo0oooo

0 O Obodyset-link 00 00 :worldcoords 00000 ,level 000000000 O0O0DOOQO :coords 0O0O
O0000000000 bodiesJO0OODOD0O0O0O0O0O0O0O0O00O00OOOObodies0 00000000000
faceset 000 O00OO00ODODOOO0OO0CODODOOOOOOCOODOOOOOOODOOOOOOOODOOOOOO
OO0000OlevelDO0O0O0O0O0O0O0DOODDODOOO analysis-level 000000000 O0O0O0O00OCQO bodies
00000000 DO0bO000000Db00000O0O0OO0 10000 (send 1 :analysis-level :coords)
ooooooo

(defmethod bodyset-link
(:worldcoords
(&optional (level analysis-level))

(case

level

(:coords (send-message self cascaded-coords :worldcoords))
(t (send-super :worldcoords)))

))

(defmethod bodyset
(:worldcoords
O
(when changed
(send-super :worldcoords)
(dolist (b bodies) (send b :worldcoords)))
worldcoords))

(defmethod cascaded-coords

(:worldcoords () ;calculate rot and pos in the world
(when changed
(if parent
(transform-coords (send parent :worldcoords) self
worldcoords)

(send worldcoords :replace-coords self))
(send self :update)
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(setf changed nil))
worldcoords))
18.2 OJUO0OOOOODOO
18.2.1 0O0O0OO

000000000,00000000000000%HO0000DODODDOODODODOOOOO0 6 =
(61,02,...0,)T 000DO.

goo,djogoboudooobobood .00 ooooooooa
r=f(6) (1)
O0O000. Equation IZ2Z0 0 Equation IZ21 O0000000,000000000000.
0=r"(r) (2)

0000 f'000000D0000000.000000+t00000000000,0000

of , .
50 0)¢ (3)
= J(0)6 (4)

oo00.0oo,J@0mxnO0O0OODO0OO0OODODO0. mOODOODO »+»000,n000006000000. 7
oooooobooooooon.

0000000000000000 J(e)~'000000000000000000000000DO0O0OO0
oo.

60=J) (5)
goo,dobbobbbodoooobobbo,boogubooboboog J#(B)DDDDDD (Equation B ).

A~ (m =n=rankA)
A* = AT (AATY Y (n > m = rankA) (6)
(ATA)"TAT (m > n = rankA)

EquationB O0Om >nU0000 Equation@ O0On >=mUO000 Equation8 000000 O0OOOOOO
gooooooboo,oboono.

i (’r - J(o)é)T (r - J(e)é) (7)
min 0T0 (8)
0
st. 7=J(0)0

gbooooooboooooo

0 = J*(0)i + (En - J#(B)J(0)> 2 9)
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000000, EquationB0000000000,00000 J(A)000000000000000000
D,’@)‘DDDDDDDDDDDDDDDDD.DDD,Nakamuraetal.D SR-Inverse® 0000000, 00
oooooooo.

0000000000000000 J#9) 00000, EquationmO00 J*@)0000.
—1
J(0) = J7" (JJT—i—eEm) (10)
000, Equation@ 00000, Equation MO0 000000000000000000000000000.

moin{éTé +e (f« - J(e)é)T (7‘« - J(e)e)} (11)

00000 JO)D00000000000000000000 x6)°000000 (Equation [2).
k(0) =/ J(0)JT(6) (12)

0000000000000 00000000000°%0000000000000000000,000
obooooOoboooooboboooooboooooboboooobooboon.

18.2.2 0O00O0O0OOO

00000000000000000000000000000000"000000000000000.
oo0oooo0odbo g j000b000000000000000 J;0

a;

0
J; = (13)
a; X (pend _pj)

a;

if linear joint

if rotational joint

ooooo. e;0p; 000000 ;000000000000000O0O0O00O000, p,qB0000000
goboooboooobobooboooboboooooooo. booo1bo0oboobo0oooooooOooboOoooDo
obooboooobooobooboooboobOobooobooboOooooboooboobooobooooboooboobooon
goooooobo200b00oobooooobooboooooooboooobooboboobooDOobo
gbooobo30b00boboobo200b0ooboobooooobooboooooboooboobooobooon
gbobooooooboooboooooboboobooboobosobooobooobooboooooooobooon

18.2.3 OU0OO0OO0OOOOOOOOODOOO

gboooooobooboooooboobobo,00booboooobobooooooboboooooonoag
000000.0000,00%90000000000000,00000000000000000000
gooo.

4 Inverse kinematic solutions with singularity robustness for robot manipulator control: Y.Nakamura and H. Hanafusa,
Journal of Dynamic Systems, Measurement, and Control, vol. 108, pp 163-171, 1986

5000000000000, 0000,000000000, vol. 2, no. 1, pp. 63-67, 1984.

6 Hybrid Position/Force Control: A Correct Formuration, William D. Fisher, M. Shahid Mujtaba, The Internationaltional
Journal of Robotics Research, vol. 11, no. 4, pp. 299-311, 1992.

7 A unified approach for motion and force control of robot manipulators: The operational space formulation, O. Khatib,
IEEE Journal of Robotics and Automation, vol. 3, no. 1, pp. 43-53, 1987.

8 Exploiting Task Intervals for Whole Body Robot Control, Michael Gienger and Herbert Jansen and Christian Goeric In
Proceedings of the 2006 IEEE/RSJ International Conference on Intelligent Robots and Systems (IROS’06), pp. 2484 - 2490,
2006

9 A weighted least-norm solution based scheme for avoiding jointlimits for redundant joint manipulators, Tan Fung Chan
and Dubey R.V., Robotics and Automation, IEEE Transactions on, pp. 286-292,1995
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gobooboobgooobooobooog.

’é‘w —\Vé'wé (14)

000,WOWeR™0O00,0000000000000000000000. 00wWO0O0O0O,
Jw. 0y 00000000000,

Jw = JW ™% 6y = W26 (15)

00 Jy.6w 0000,0000000.

P = JwOw (16)
. T .
‘O‘W =\ owoy (17)

D0000000000000%0000000000000.
. 1
oy =W J" (JW‘lJT) P (18)

000000000060000000 €max,fimn J00000000000000000000000
H(@)OOOODOoOoOoO ).

= 1 (91 max ~ 91 min)2
HO) =Y - : : 1
) Z 4 (0; max — 0:) (0 — 0; min) (1)

w; 0 o -+ 0
0 w2 0 - 0
W = | (20)
0 0 0 W,
000 w; O
OH (6)
i =1 21
w + ’ 26, ‘ (21)
god.
000 Equationm@ oo 0O0Q0ooOnO.
8H<6) _ (ei,max - ei,min)2(29i - ei,max - ei,min) (22)

06; 4(0; max — 0:)2(0; — 6; min)?

obOobOooboobOooooboooobooooboobooooooboooboobooooboooooDa
O, 0000000000000.

oH (0) .. |oH (0)
W — H‘ 20; ‘ i e 20 (23)
R if|2H O]

OD0w, 000 WOOOOOooooooboooooooboooooooooooooo.

10 Efficient gradient projection optimization for manipulators withmultiple degrees of redundancy, Zghal H., Dubey R.V.,
Euler J.A., 1990 IEEE International Conference on Robotics and Automation, pp. 1006-1011, 1990.
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18.24 0DO0ODOOO0ODODDOO

gbboooboooboobooooooobooboooobooboobOobooOooboobooboooboa
O00.0000 Sugiwaetal. 0000000000000 0000000®® 000000000000
O.000000 Sugiuraetal. 000000, 00000000 NullSpaceOOOOOOODOOOOOOOO
00000000000 000D0 SR-Inverse 0O OO0O0D0OOOO0ODOOOODOOOODOOOODDOO.

18.2.5 0O0O0OO0OOOOOOOOOOOOO

goooooOo0o0ooO00ooO0o0oOo00oO0o0oOO00O0o0DObLUO0O0n blendingdOOOODO
gob.goboooo,bobobobobooboboboboboooobobobobobobooobobo
gboboooobooooboboooobobooobooboobooboboooboobO.ooboobOoboooon
0000 Equation2 00 00OD0. 0000 ca OOO0OO0O00O0DOODOOOO00O0DODO,tesk0000O0OO
gbooobooabooobooooboooboon.

6 = f(d)bea + (1 — f(d)) Brask (24)
blending [0 O f(d)D,DDDDDD dd00d00d,0d, 00000000000 (Equationrzﬂ).

d—dg)/(dy —dg) ifd<d,

fldy = § (4 /(=) . (25)
0 otherwise

d, 0000doooooooooo (yellowzonem)IZIDI:J,dbDDDDDDDDDDDDDDDDDDDD

O (orange zone™) 00 0.

gbbooboto20b00ob0ooboooooobooobooboooooobooobooooobooobono 2d
gbooobOobooooboboooooboooooooo.

200000000000 O0O0DOOCO0OD pOOO0OO2000000000000000000 Equa-
tionkd OOO.

0 ; >d,
_ if pl (26)
(do/Ipl = 1)p else
00000do0obob0Oo0o0o0ooOod EquationZa O00O0O.
éca = Jzakjointéq: + (En - J:asthask)Jgaknull5x (27)

kjointDknuu 00 00000000000000000O NullSpaceOOOOOO0O0O0O0O00O00O0O0O0OO
gooo.

18.2.6 0O0O0OOOODO

00000000000000000000000000000.00000,0000000000,00
00000000000000,000000000 PQP(A Proximity Query Package) 20000 .

11 Real-Time Self Collision Avoidance for Humanoids by means of Nullspace Criteria and Task Intervals, H. Sugiura, M.
Gienger, H. Janssen, C. Goerick, Proceedings of the 2006 IEEE-RAS International Conference on Humanoid Robots, pp.
575-580, 2006.

12 Real-time collision avoidance with whole body motion control for humanoid robots, Hisashi Sugiura, Michael Gienger,
Herbert Janssen, Christian Goerick, In Proceedings of the 2007 IEEE/RSJ International Conference on Intelligent Robots and
Systems (IROS’07), pp. 2053 - 2068, 2007

13 Fast distance queries with rectangular swept sphere volumes, Larsen E., Gottschalk S., Lin M.C., Manocha D, Proceedings
of The 2000 IEEE International Conference on Robotics and Automation, pp. 3719-3726, 2000.
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Fig.td 00 d, = 200[mm],dy = 0.1 % d, = 20[mm], kjeini = kpuy = 1.000000
0000000000,000000000000

1. 0000000 n,, 00O
2. 0000000O0O0O0O0O0O0O0O0O0O0O0000 ,,,C000

. 000booboob,obgoboobobbobbooboan

googobooobooboooboon.

Fegem@mOOOOOOODOOOOODOOOOOOODOO oD@ oo oooobooo 40
goooooo.0oooo,.C,00000000000000000000oooo0,0ggooogoon
ooo-00o0obOmoobooobo-boo00oooOmobooobo-0obooooo30ooon.

Figd O 3000 (0 10,020)0000000000000000OO0O00OOOUOOOOOOOOOO

g.booboboooboobbooboooboobooo,bbobboobbooboobboobon
gooooooao.

0 19: Example of Collision Avoidance

18.2.7 O0OU0O0OOO0OO0OODODOOOODODOOOOOD

00000000000000000000000,000000000000000000000000
0 (Fig.em )0

ooboobooooobooooooaa,

e JOOOOODOODOODO
Ub0000o00o0b0b0ob0obn Equation B0 0000000000000, O0O0O,00000
0000000 (0000000000000 U0Oo0)0D0o0DoDOoUoOODoOoUoOOoooo.

e JOOOOODODODODO
gbobooooooobooboobo,0coboobooboboboooooobooooboboboo. oog,oon
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O 20: Duplicate Link Sequence

oboooooo,0ob0obooboooboobobooboooooboobooooooboobooboooo,ooon
goooobobooo,0oobooboobooooooboboooooboon.

gboooobooobooooboobooboooooboobooboooooboooOooooboooboooon
000000 (0000000000000 0O000OoO0o0DUooOoUoDoooOOoUoooOon).

18.2.8 0000000 O0OOOOOOOOOOOOOOODO
oobooboboooboobooooooboon.

e JOOODOODODLDOO LO

ooooo ND

000000000000000000000 [€2,...,¢61_,]7

T

00000000000 (6o ..., 6z_1 |7

000000000 S={0,...,N—1}
000,0000000400000 80000 S0S8=S5U...uS,_,0000.

e SOOODODDOOOODODO [fo,....0n1]T

ooo.
0000000 Equation2ZB00000OD0O.

=1 g, : : (28)

&1 Jr—io ... Jr-in—1 On_1

000 J,;0000000000.
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7 J; if j-th joint € i-th link array (29)
" 0 otherwise (30)

0000J; 0 Equation @3 0000

EquationEBR OO0 000000000000 0OO0O0OO0OO00O SR-InverseJ000000O0OO00OOOOO
gooo.

000000000000000000000,00000000000000® 00000000000
gooooobooooboboooooobooooogoD.

18.2.9 UUO0OU0O0OOLOOO0OOLOOObLOOOOOOOOObOOO0Od

oboooooo NOODOOODOOoOOoOoOoooOoooooooooooooooooooboooooa
oobood N+60D0O00DO0ODOODDOOODOOOOOOOOOOOOOODOOODOObOOObOOODO
0000000®00000,00000000000000000000™0000000000.

goboobbooooooooboooboooobooob 3booobouooob 3obooboobooonoag
O00000000000000UO0o0OO (Figew). DO0O0OO0OOO0 6000000000 0UOOOOOOO
gooooobooooob.obobooboboboooboboooobooboobDoboobobOoboooon
ooooooob,boo0,bo0oo0boboboooobooooboboooooDo.

O 21: Concept of the Virtual Joint of the Base Link
(Left figure) Overview of the Robot Model
(Right figure) Skeleton Figure of Robot Model with the Virtual Joint

M Oopooo0o00000000000000,00 0,00 00,000000000, vol. 13, no. 7, pp. 994-1005, 1995.

15 0poo00000000000000000000000000000, 00 00,00 00,0000000004, vol. 4, no.
7, pp. 63-73, 1989.

16 Control of Free-Floating Humanoid Robots Through Task Prioritization, Luis Sentis and Oussama Khatib, Proceedings of
The 2005 IEEE International Conference on Robotics and Automation, pp. 1718-1723, 2005
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18.2.10 0U0OUO0ODOOO0OOOOOODOODOOO

000000000000 000000000000000000 (Equation@ ) 0000000000
zU0y0000000000000 z0y0z000000000000000006x600000000A0
g, jb00ooboobooboobooboooooboboboooboobooooobobooooobooooonoa.

b
JBl:[ 03 pH] (31)

pp, 00000CCOCOOOOOOI/IODOO0O0O0OOODODOOOODOODOODDOO

18.2.11 0OO0OO0OOOOOOO

0000000000000 0000000000000000000 [Mnpew, Crew, Inew) 0000000
ooooboooooooon

[Mnews Crews Lnew] = AddMassProperty(lma, c1, 1), ..., [mk,cx, Ik]) (32)

ooooooboooooon

K
Mpew = Y _ M, (33)

j=1
SN S < S 34
new — Mo 4 chJ ( )

Jj=1
K

Tnew =Y _ (Ij + m;D(¢; — Cnew)) (35)

j=1

O000D(r)=+#"+0000

18.2.12 0J0OU0O0ODOOO0OOOOODO

gobooboooboboooboooboobooooboooooooobobooobooooooooboonoog
goboobooboooobooboboooobooboooooboooobobboog

0,;00000000¢,000000000000010000000000

p. a;f; x (&j —p;)m;  if rotational joint (36)
! a;0;m; if linear joint
I — ¢;P;+ jjajéj if rotational joint (37)
T 0 if linear joint

0000[m;,&,1;]0 AddMassProperty 0000 jO0000000000000000000000000
000000D000D000000000000000 00000 4;,00000000000000000
ooooooo

i X (€¢j —p;)m; if rotational joint
ij{ a; x (¢; —p;)m; if rotational join (38)

a;m; if linear joint

17 Resolved Momentum Control:Humanoid Motion Planning based on the Linear and Angular Momentum, S.Kajita,
F.Kanehiro, K.Kaneko, K.Fujiwara, K.Harada, K.Yokoi,H.Hirukawa, In Proceedings of the 2003 IEEE/RSJ International Con-
ference on Intelligent Robots and Systems (IROS’03), pp. 1644-1650, 2003
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hy — ¢ X mj + jjaj if rotational joint (39)
0 if linear joint
Oo0ooooooooooooooooon
Mgz[mla'“umN] (40)
Iiorz[hlw..7hN}——ﬁGA49 (41)

OO000000000NDOOOODOOOODOOO0ODOO 20y0-000000 20y0-00000
ooooooboooooon

MB _ MTES *MTﬁB%G (42)
Hp 0 I

gbooobOobooooobooooboboooooboooon

Mp Mg || &5 (43)
Hp H, 0

P
L

oooooooooooboobo M,00000 p,00000D0OD ID00O0000000000000000
goooooo

[M,,pe, I = AddMassProperty([my,c1, I1],...,[mn,en, IN]) (44)

18.2.13 00OU0O0ODOOO

oboboboobooobooboobooobooboooooboobooobooboooboooboooboOooonoag
gboobooobooobooboebO0bOOObOODOOObOOODOOOODOOODOOOOOObOOODOOnOn
oboooooooooooobooboboboboooooooooboobobobO0D MpOOoOOoOoOoOO

gbooobooon M'ODDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD

1

Jo=3p

[ My M), } (45)

18.3 UUUUuoobbbbooooad
18.3.1 0O00OO0O0OO0OO0OOOOOOOOOOOOODOOOO0OO

JO00b0oooobooooboboooooobooooobooooDobn
oobobooobooboooood

(defclass 3dof-robot
:super cascaded-link
:slots (end-coords 11 12 13 14 j1 j2 j3))
(defmethod 3dof-robot
(:init Q)
(let (b)
(send-super :init)

(setq b (make-cube 10 10 20))

(send b :locate #f£(0 0 10))

(send b :set-color :red)

(setq 14 (instance bodyset-link :init (make-cascoords) :bodies (list b) :name ’14))
(setq end-coords (make-cascoords :pos #f£(0 0 20)))
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(send 14 :assoc end-coords)
(send 14 :locate #£(0 0 100))

(setq b (make-cube 10 10 100))

(send b :locate #£(0 0 50))

(send b :set-color :green)

(setq 13 (instance bodyset-link :init (make-cascoords) :bodies (list b) :name ’13))
(send 13 :assoc 14)

(send 13 :locate #£(0 0 100))

(setq b (make-cube 10 10 100))

(send b :locate #f£(0 0 50))

(send b :set-color :blue)

(setq 12 (instance bodyset-link :init (make-cascoords) :bodies (list b) :name ’12))
(send 12 :assoc 13)

(send 12 :locate #£(0 0 20))

(setq b (body+ (make-cube 10 10 20 :pos #f(0 0 10)) (make-cube 300 300 2)))

(send b :set-color :white)

(setq 11 (instance bodyset-link :init (make-cascoords) :bodies (list b) :name ’11))
(send 11 :assoc 12)

(setq j1 (instance rotational-joint :init :name ’j1
:parent-link 11 :child-link 12 :axis :y :min -100 :max 100)
j2 (instance rotational-joint :init :name ’j2
:parent-link 12 :child-link 13 :axis :y :min -100 :max 100)
j3 (instance rotational-joint :init :name ’j3
:parent-link 13 :child-link 14 :axis :y :min -100 :max 100))

(setq links (list 11 12 13 14))
(setq joint-list (list j1 j2 j3))
(send self :init-ending)
self))
(:end-coords (&rest args) (forward-message-to end-coords args))

)

U000000000D00000 end-coords 0000000000 ODOOO0DOOODOOOOODOOODOO

obooooobooooogon
oooooboooon

(setq r (instance 3dof-robot :init))

(objects (list r))
(send r :angle-vector #f(30 30 30))

0000000000000 b0OOO0000ooooOooooooOoooon
(send (send r :end-coords) :draw-on :flush t)

0000000000 end-coords(0 000000000000 OODOODOOOOUOOOODOOOOOOO
od0oooooooooboooooa

(objects (list r (send r :end-coords)))

oooooao
ooboobobooobooboooooboooooboboooonog

(send r :link-list (send r :end-coords :parent))

goboboooboobooooobooboobooooboOoooobooboobooooboobooonoa
oooooooono

:calc-jacobian-from-link-list U U DO 0OUOOUOO00OOO000O00O0O0OO0O0O0O0OO0O00O00O000O0O00OO
boboobooboobooboooob0obooono0bouboobO0oln :move-targetUOOOOOOOOO
oooooodooooooooboooooooooooooooooooooOog
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(dotimes (i 100)

(setq j (send r :calc-jacobian-from-link-list
(send r :link-list (send r :end-coords :parent))
:move-target (send r :end-coords)
:rotation-axis t
:translation-axis t))

(setq j# (sr-inverse j))

(setq da (transform j# #£(1 0 0 0 0 0)))

;; (setq da (transform j# #£(0 0 0 0 -1 0)))

(send r :angle-vector (v+ (send r :angle-vector) da))

(send *irtviewer* :draw-objects)

)

000000000000000000003000060 30000000 (j)0000000000O0
00 (j#»000000000600000000000O0O (#0000 0))00000000O0ODOOODO
0000 (da) DUO0OOUOOOOOOOOOUOODOOOOOO ((v+ (send r :angle-vector) da))d

gobooooooooobObOOOOObOO000000000000000000OOOOOOOOOOOO0O
UO0O0:calc-jacobian-from-1ink-1ist DO U OUOUOOOOUODODN :rotation-axis, :translation-axis
goboboboooboooboboooboooobooobb+sb0obb0odnil000ooOooooOon  :x, iy, :z000
oooooogoo

(setq translation-axis t)
(setq rotation-axis nil)
(dotimes (i 2000)
(setq j (send r :calc-jacobian-from-link-list
(send r :link-list (send r :end-coords :parent))
:move-target (send r :end-coords)
:rotation-axis rotation-axis
:translation-axis translation-axis))
(setq j# (sr-inverse j))
(setq ¢ (make-cascoords :pos (float-vector (* 100 (sin (/ i 500.0))) 0 200)))
(setq dif-pos (send (send r :end-coords) :difference-position c))
(setq da (transform j# dif-pos))
(send r :angle-vector (v+ (send r :angle-vector) da))
(send *irtviewer* :draw-objects :flush nil)
(send c :draw-on :flush t)

)

gboboobobooboboo3g3bgboobobooobobobooboboobobonoa
gbooobOobooooobooog
(send *irtviewer* :draw-objects :flush nil)

O00=*irtviewerx0 00 000000000000 OO0O0O0O0O0OO0ODOOOOOOOOOOOOOOO
goooo

(send c :draw-on :flush t)

gbobooboooboooooboooobooon

ooon

OO0000000000000000 :inverse-kinematics0O0O00OOO00O00O0O0O0O0O0O0O0OO
gobooboboooooood U :move-target, :translation-axis, :rotation-axis [
ooon O O
O

oood
:debug-viewO OO OOOO0OO0 t000000O00O0O00OO0OO0O0OO0O0ODOOODOOODOAO

(setq ¢ (make-cascoords :pos #f(100 0 0) :rpy (float-vector O pi 0)))
(send r :inverse-kinematics ¢
:link-1ist (send r :link-list (send r :end-coords :parent))
:move-target (send r :end-coords)
:translation-axis t
:rotation-axis t
:debug-view t)

gobobobobooboboooobobooobooboooobooboooo



goooboooobooon 204

(dotimes (i 400)
(setq ¢ (make-cascoords
:pos (float-vector (+ 100 (x 80 (sin (/ i 100.0)))) 0 0)
:rpy (float-vector 0 pi 0)))
(send r :inverse-kinematics c
:link-1ist (send r :link-list (send r :end-coords :parent))
:move-target (send r :end-coords) :translation-axis t :rotation-axis t)
(x::window-main-one)
(send *irtviewer* :draw-objects :flush nil)
(send c¢ :draw-on :flush t)

)
goboobooboobobooooobooooboooboooonoag

;3 inverse-kinematics failed.

;; dif-pos : #£(11.7826 0.0 0.008449)/(11.7826/1)

;; dif-rot : #f(0.0 2.686130e-05 0.0)/(2.686130e-05/0.017453)

;3 coords : #<coordinates #X4bcccbO 0.0 0.0 0.0 / 0.0 0.0 0.0>

;5 angles : (14.9993 150 15.0006)

HH args : ((#<cascaded-coords #X4b668a0 39.982 0.0 0.0 / 3.142 1.225e-16 3.14
2>) :1link-list (#<bodyset-link #X4cf8e60 12 0.0 0.0 20.0 / 0.0 0.262 0.0> #<body
set-link #X4cc8008 13 25.866 0.0 116.597 / 3.142 0.262 3.142> #<bodyset-link #X4
c7a0d0 14 51.764 0.0 20.009 / 3.142 2.686e-05 3.142>) :move-target;; #<cascaded-
coords #X4c93640 51.764 0.0 0.009 / 3.142 2.686e-05 3.142> :translation-axis t :
rotation-axis t)

gbooooooooooooooooooboobobobobobOobobOobOobOobOobOoboboon
0000000000000 0b00000000Db00000A0 :rotation-axis nilOO0O0000000O00OO

O00:thre0:rthre 0000000000000 O0O0O0OOOOOOOOOOCOOOOOOOOOOO
CO0000O0O00DODOO00D0OO000DODO0000O0O00DO0OO00 1, (deg2rad 1)OOODODOOODOOOO
goooo

gobbo0ooooobObbooooooboboooooobooooooobboooooobbO:revert-if-fail
OOo0ooooooooOoqnloboooooooooboooooooooboooooooooDobOooooog
OO0o000O0b0o0oooboboboobod:stopO000O00OO0DOOO0OOODOOOODOODOO

(setq ¢ (make-cascoords :pos #f(300 0 0) :rpy (float-vector 0 pi 0)))
(send r :inverse-kinematics c
:link-1ist (send r :link-list (send r :end-coords :parent))
:move-target (send r :end-coords)
:translation-axis t
:rotation-axis nil
:revert-if-fail nil)

18.3.2 irteusO0000O0O0O00OOOODOOOO
cascaded-coords 0 0 0 00O
o (:link-list (to &optional form))
e (:calc-jacobian-from-link-list (link-list &key move-target (rotation-axis nil)))

gbooobooboobooobon

gboobobobooooooboboboobobobobobooboobobbooooooobobobn
gbboobO0booboobOoboO0b0OOmove-target OO 0OO0O0O0OO0OO0O0OO0OOOOOOODOO

concatenate result-type a b0 abO 000 result-type 0000 000Oscaleab 00000 bOOODO
0000000 aD00Omatrix-log0000000000O00OOO

(if (not (boundp ’*irtviewer*)) (make-irtviewer))
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(load "irteus/demo/sample-arm-model.1l")

(setq *sarm* (instance sarmclass :init))

(send *sarm* :reset-pose)

(setq *target* (make-coords :pos #f(350 200 400)))
(objects (list *sarm* *target*))

(do-until-key
;; step 3
(setq ¢ (send *sarm* :end-coords))
(send c :draw-on :flush t)
;; step 4
;; step 4
(setq dp (scale 0.001 (v- (send *target* :worldpos) (send c :worldpos))) ;; mm->m
dw (matrix-log (m* (transpose (send c :worldrot)) (send *target* :worldrot))))
(format t "dp = “7,3f “7,3f “7,3f, dw = ~7,3f ~7,3f “7,3f7%"
(elt dp 0) (elt dp 1) (elt dp 2)
(elt dw 0) (elt dw 1) (elt dw 2))
;; step 5
(when (< (+ (norm dp) (norm dw)) 0.01) (return))
;; step 6
(setq 11 (send *sarm* :link-list (send *sarm* :end-coords :parent)))
(setq j (send *sarm* :calc-jacobian-from-link-list
11 :move-target (send *sarm* :end-coords)
:trnaslation-axis t :rotation-axis t))
(setq q (scale 1.0 (transform (pseudo-inverse j) (concatenate float-vector dp dw))))
;; step 7
(dotimes (i (length 11))
(send (send (elt 11 i) :joint) :joint-angle (elt q i) :relative t))
;5 draw
(send *irtviewer* :draw-objects)
(x::window-main-one))

00000000000 O: inverse-kinematics 00000000000 OO0OOODOOOOODOODOOOO
gbooobooboobobobobbooboobooboobon

18.3.3 U0O0OO0OO0OODOODOO

gobobobobooboboooobobooobooboooobooboooo

000000000000000000000000000000000000$EUSDIR/models00000O0O
0000000000000 0000000O00D00000D0000O00000D0000d (room73b2) O (h7)
00000000000000000000000000000000 (robot-model) [ irtrobot.1 0000
O000000D0DOcascaded-1ink 000000000000 00OO00O0OO0DOO larm,rarm,lleg,rleg,head
0000000000000 D00000D00D0O0000 (send *robot* :larm) 0 (send *robot* :head) O
000000000 (imb)DOO00O00O000OO00OO0OO0OO0OO0O0O0OOO0O0OOOOOOO0OOOOOOO
good

(load "models/room73b2-scene.l")
(load "models/h7-robot.1l")

(setq *room* (room73b2))

(setq *robot* (h7))

(objects (list *robot* *roomx*))

00000 :reset-pose 000000000 O0OO0O0O0O0O0O0O0O0DOO0O0DOO0OO

(send *robot* :reset-pose)

000000000000 00ODoOOCOO000000OOO0OO0O (send *room* :spots) O OO0
0000000000000 00000D0DOO0O000000ODOD::spet0 0000000 ODODOOOO
O000D00D0O0DO prog/jskeus/irteus/irtscene.1 00O 0O
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(defmethod scene-model
(:spots
(&optional name)
(append
(mapcan
#’ (lambda(x) (if (derivedp x scene-model) (send x :spots name) nil))
objs)
(mapcan #’(lambda (o)
(if (and (eq (class o) cascaded-coords)
(or (null name) (string= name (send o :name))))
(list 0)))
objs)))
(:spot
(name)
(let ((r (send self :spots name)))
(case (length r)
(0 (warning-message 1 "could not found spot(~A)" name) nil)
(1 (car r))
(t (warning-message 1 "found multiple spot “A for given name("A)" r name) (car r)))))

gboooobgn

OO000000 coordinatesO0U00O0O0OO0O00OO0OO :move-to OO DOOODOOOO0OOOOOOODOOO
gbboobodbuodgbuodgboobuibibd:lecated b oonooaonood

(send *robot* :move-to (send *room* :spot "cook-spot") :world)
(send *robot* :locate #f(0 0 550))

O000O=xirtviewerxU 0000000000000 OO0OCODOO0OOOCODOOODOOOOOOOOOOO
goooboobooooobooog

(send *irtviewer* :look-all
(geo: :make-bounding-box
(flatten (send-all (send *robot* :bodies) :vertices))))

O0000000000D0DDOO000 :objectD0O0O0O0O0O0OOODOOO:spots, :spot 00000
O0000000000000000000D00D0 (send-all (send *room* :objects) :name) DO OO0O
UO000000room73b2-kettle U U0 room73b2-mug-cup [0 room73b2-knife IO OO OODOONO

(setq *kettlex (send *room* :object "room73b2-kettle"))

U0b0oboo0Ooboooobobb asscoc00 000000 ODOODOOODOODOOOOODOOODOO
gooooobooooobobooooboboooon

(if (send *kettle* :parent) (send (send *kettlex :parent) :dissoc *kettlex))
0000000000000 0000000000000000000000gQ

(send *robot* :head :look-at (send *kettle* :worldpos))

0000000000000 00000000000000000 :nandle000000O00O0O0OOCOOOO
0000000000000 O00000O0000000 (car (send *kettlex :handle)) JOOOOODOOOO
O00000000000000000000O000000 (send (car (send *kettlex :handle)) :draw-on :flusl

goooooo
oooobooooboobooooooo

(send *robot* :larm :inverse-kinematics
(car (send *kettlex :handle))
:link-1ist (send *robot* :link-list (send *robot* :larm :end-coords :parent))
:move-target (send *robot* :larm :end-coords)
:rotation-axis :z
:debug-view t)

oood
gobobooooboboooboobooooboon
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(send *robot* :larm :end-coords :assoc *kettlex)
O0oo0oooooooooa 100[mm}DDDDDDDDDDDD

(send *robot* :larm :move-end-pos #f(0 O 100) :world
:debug-view t :look-at-target t)

:look-at-target DO U DO OO0 OO0DO0OO0DOO0DOO0DOODOOODOOODOOODOOODOO

18.4 DUOOOOOO

O00o0o0bo0o0boO0o0Do0bOo00DbO0o0oDb000DbDOU bodyset-1link [ joint OO OOOOO
Ubobooboo0oooob0ob0obob0obo000biDn cascaded-1ink 000000000 OO0OO
gooooood

U000 jeint OODOOOODODOO rotational-joint,linear-joint, wheel-joint,omniwheel-joint,
sphere-joint DU UDOUOOUOOUOOO0OOO0OOOO0O0OODN cascaded-link U0 0O U robot-model UL
ooooo

joint ooo)

:super propertied-object

:slots parent-link child-link joint-angle min-angle max-angle default-coords joint-velocity joi
:dinit &key (name (intern (format nil joint A (system:address self)) KEYWORD)) [method]

((:child-link clink))

((:parent-link plink))

(min -90)

(maz 90)

((:maz-joint-velocity mjv))

((:mazx-joint-torque mjt))

((:joint-min-maz-table mm-table))

((:joint-min-maz-target mm-target))

Eallow-other-keys
abstract class of joint, users need to use rotational-joint, linear-joint, sphere-joint, 6dof-joint, wheel-
joint or omniwheel-joint.
use :parent-link/:child-link for specifying links that this joint connect to and :min/:min for range of

joint angle in degree.

:min-angle &optional v [DoOoo)
If v is set, it updates min-angle of this instance. :min-angle returns minimal angle of this joint in
degree.

:max-angle &optional v [DooO]
If v is set, it updates max-angle of this instance. :max-angle returns maximum angle of this joint in
degree.

:parent-link &rest args [DooO]

Returns parent link of this joint. if any arguments is set, it is passed to the parent-link.
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:child-link &rest args [DooO]
Returns child link of this joint. if any arguments is set, it is passed to the child-link.
:calc-dav-gain dav i periodic-time [0oo0]
:joint-dof [DoooO]
:speed-to-angle &rest args [DoD00O]
:angle-to-speed &rest args [OOoOo0]
:calc-jacobian &rest args [Doo0]
;joint-velocity &optional jv [DoO00O]
:joint-acceleration &optional ja [OoOoOg]
:joint-torque &optional jt [0oooO]
:max-joint-velocity foptional mjv [DooO]
:max-joint-torque &optional myjt [OOoO0O0]
:joint-min-max-table &optional mm-table [0oo0]
:joint-min-max-target &optional mm-target [Doo0O]
:joint-min-max-table-angle-interpolate target-angle min-or-max [OOoO00]
:joint-min-max-table-min-angle &optional (target-angle (send joint-min-maz-target :joint-angle)) [OoOoOg]
:joint-min-max-table-max-angle &optional (target-angle (send joint-min-maz-target :joint-angle)) [Doo0]
rotational-joint ooo)
:super joint
:slots axis
:dinit Erest args Ekey ((-azis azx) :z) [method]

((:maz-joint-velocity mjv) 5)
((:maz-joint-torque mygt) 100)
Eallow-other-keys

create instance of rotational-joint. :axis is either (:x, :y, :z) or vector. :min-angle and :max-angle takes

in radius, but velocity and torque are given in SI units.

;joint-angle &optional v Ekey relative [method]
Eallow-other-keys

Return joint-angle if v is not set, if v is given, set joint angle. v is rotational value in degree.

:joint-dof [Do0O)
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Returns DOF of rotational joint, 1.

:calc-angle-speed-gain dav i periodic-time [OOoO0O0]
:speed-to-angle v [0oo0]
:angle-to-speed v [Doo0O]
:calc-jacobian &rest args [0Doo0g]
linear-joint 0oo]
:super joint
:slots axis
:dinit &rest args Ekey ((-azis ax) :z) [method]

((:maz-joint-velocity mjv) (/ pi 4))
((:maz-joint-torque mgt) 100)
Eallow-other-keys
Create instance of linear-joint. :axis is either (:x, :y, :z) or vector. :min-angle and :max-angle takes in

[mm)], but velocity and torque are given in SI units.

;joint-angle &optional v Ekey relative [method]
Eallow-other-keys

return joint-angle if v is not set, if v is given, set joint angle. v is linear value in [mm].

:joint-dof [DooO]
Returns DOF of linear joint, 1.
:calc-angle-speed-gain dav i periodic-time [0oo0]
:speed-to-angle v [DoooO]
:angle-to-speed v [DoD00O]
:calc-jacobian &rest args ooooj
wheel-joint Ooo]
:super joint
:slots axis
:dinit &rest args Ekey (min (float-vector x-infrx-infk)) [method]

(maz (float-vector xinfrxinfx))

((:maz-joint-velocity mjv) (float-vector (/ 0.08 0.05) (/ pi 4)))
((-max-joint-torque mjt) (float-vector 100 100))
Eallow-other-keys

Create instance of wheel-joint.

joint-angle &optional v Ekey relative [method]
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Eallow-other-keys

return joint-angle if v is not set, if v is given, set joint angle. v is joint-angle vector, which is (float-vector

translation-x[mm)] rotation-z[deg])

:joint-dof [Dooo)
Returns DOF of linear joint, 2.

:calc-angle-speed-gain dav 1 periodic-time [Doo0O]

:speed-to-angle dv [0Dooog]

:angle-to-speed dv [0oo0]

:calc-jacobian fik row column joint paxis child-link world-default-coords child-reverse move-target transform-coords rotation-

azis translation-axis tmp-v0 tmp-vl tmp-v2 tmp-v3 tmp-v3a tmp-v3b tmp-Mm33 O
ooo)
omniwheel-joint [0oO0]
:super joint
:slots axis
:dinit Erest args Ekey (min (float-vector s-infrx-infrx-infx)) [method]

(mazx (float-vector xinfexinfixinfx))

((:maz-joint-velocity mjv) (float-vector (/ 0.08 0.05) (/ 0.08 0.05) (/ pi 4)))
((:maz-joint-torque mjt) (float-vector 100 100 100))

Eallow-other-keys

create instance of omniwheel-joint.

;joint-angle &optional v Ekey relative [method]
Eallow-other-keys
return joint-angle if v is not set, if v is given, set joint angle. v is joint-angle vector, which is (float-vector

translation-x[mm] translation-y[mm]| rotation-z[deg])

:joint-dof [Dooo)
Returns DOF of linear joint, 3.

:calc-angle-speed-gain dav i periodic-time [Do00O]

:speed-to-angle dv [OOoOoO]

:angle-to-speed dv [0ooo]

:calc-jacobian fik row column joint paxis child-link world-default-coords child-reverse move-target transform-coords rotation-

azis translation-axis tmp-v0 tmp-vl tmp-v2 tmp-v3 tmp-v3a tmp-v3b tmp-m33 O

0ooo]

sphere-joint ooo)
:super joint

:slots axis
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:dinit &rest args Ekey (min (float-vector s-infex-infik-infx)) [method]
(maz (float-vector xinfxxinfrxinfx))
((:maz-joint-velocity mjv) (float-vector (/ pi 4) (/ pi 4) (/ vi 4)))
((:maz-joint-torque mjt) (float-vector 100 100 100))
Eallow-other-keys

Create instance of sphere-joint. min/max are defiend as a region of angular velocity in degree.

:joint-angle &optional v Ekey relative [method]
Eallow-other-keys
return joint-angle if v is not set, if v is given, set joint angle.
v is joint-angle vector [deg] by axis-angle representation, i.e (scale rotation-angle-from-default-coords[deg]

axis-unit-vector)

;joint-angle-rpy &optional v Ekey relative [Dooo)
Return joint-angle if v is not set, if v is given, set joint-angle vector by RPY representation, i.e.

(float-vector yaw[deg] roll[deg] pitch[deg])

:joint-dof [Doo0]
Returns DOF of linear joint, 3.

:joint-euler-angle &key (axis-order (:z :y :x)) [method]
((:child-rot m) (send child-link :rot))

Return joint-angle if v is not set, if v is given, set joint-angle vector by euler representation.

:calc-angle-speed-gain dav 1 periodic-time [Do00]
:speed-to-angle dv [0Doo0g]
:angle-to-speed dv [0oo0]

:calc-jacobian fik row column joint pazis child-link world-default-coords child-reverse move-target transform-coords rotation-

azis translation-axis tmp-v0 tmp-vl tmp-v2 tmp-v3 tmp-v3a tmp-v3b tmp-Mm33 O
oooj
6dof-joint 0Ooo]
:super joint
:slots axis
:dinit Erest args Ekey (min (float-vector x-infik-infex-infrx-infrxr-infir-infx)) [method]

(maz (float-vector sinfxxinfixinfrxinfrxinfexinfk))

((:maz-joint-velocity mjv) (float-vector (/ 0.08 0.05) (/ 0.08 0.05) (/ 0.08 0.05) (/ pi 4) (/ p
((:max-joint-mjt mjt) (float-vector 100 100 100 100 100 100))

(absolute-p nil)

Eallow-other-keys

Create instance of 6dof-joint.

:;joint-angle &optional v Ekey relative [method]
Eallow-other-keys

Return joint-angle if v is not set, if v is given, set joint angle vector, which is 6D vector of 3D
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translation[mm] and 3D rotation[deg], i.e. (find-if #’(lambda (x) (eq (send (car x) :name) ’sphere-

joint)) (documentation :joint-angle))

;joint-angle-rpy &optional v Ekey relative [Do0O)
Return joint-angle if v is not set, if v is given, set joint angle. v is joint-angle vector, which is 6D vector
of 3D translation[mm] and 3D rotation[deg], for rotation, please see (find-if #’(lambda (x) (eq (send

(car x) :name) ’sphere-joint)) (documentation :joint-angle-rpy))

:joint-dof [Dooo)
Returns DOF of linear joint, 6.

:calc-angle-speed-gain dav 1 periodic-time [Do00O]

:speed-to-angle dv [OOoO0]

:angle-to-speed dv [0oooO]

:calc-jacobian fik row column joint pazis child-link world-default-coords child-reverse move-target transform-coords rotation-

azis translation-axis tmp-v0 tmp-vl tmp-v2 tmp-v3 tmp-v3a tmp-v3b tmp-Mm33 O
0oo)
bodyset-link ooo)
:super bodyset
:slots joint parent-link child-links analysis-level default-coords weight acentroid inertia-tense
:dinit coords Erest args Ekey ((:analysis-level level) :body) [method]

((-weight w) 1)
((:centroid c) #£(0.0 0.0 0.0))
((:inertia-tensor i) (unit-matriz 3))

&allow-other-keys
Create instance of bodyset-link.

:worldcoords &optional (level analysis-level) [Dooo)
Returns a coordinates object which represents this coord in the world by concatenating all the cascoords

from the root to this coords.

:analysis-level &optional v [0o0oo)

Change analysis level :coords only changes kinematics level and :body changes geometry too.

rweight &optional w [Dooo)
Returns a weight of the link. If w is given, set weight.

:centroid &optional ¢ [DoOoo)

Returns a centroid of the link. If ¢ is given, set new centroid.

:inertia-tensor &optional i [DoOoo)

Returns a inertia tensor of the link. If c is given, set new intertia tensor.

joint &rest args [Dooo)
Returns a joint associated with this link. If args is given, args are forward to the joint.
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:add-joint j [Do0O)
Set j as joint of this link

:del-joint [DooO]

Remove current joint of this link

:parent-link o000
p

Returns parent link

:child-links [Doo0]
Returns child links

:add-child-links ! [DoO0O)
Add 1 to child links

:add-parent-link [ [DoOoo)
Set 1 as parent link

:del-child-link [ [0ooo)
Delete 1 from child links

:del-parent-link [0oOoo)
Delete parent link
:default-coords &optional ¢ [oooogj
cascaded-link ooo]
:super cascaded-coords
:slots links joint-list bodies collision-avoidance-links end-coords-list
:init &rest args Ekey name [method]

Eallow-other-keys
Create cascaded-link.
:init-ending [DooO]

This method is to called finalize the instantiation of the cascaded-link. This update bodies and child-

link and parent link from joint-list

:links &rest args [Do0O)

Returns links, or args is passed to links

joint-list &rest args D000

Returns joint list, or args is passed to joints

:link name [Do0O)

Return a link with given name.

:joint name [DooO]

Return a joint with given name.

:end-coords name [DooO]

Returns end-coords with given name
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:bodies &rest args [DooO]
Return bodies of this object. If args is given it passed to all bodies

:faces [DooO]

Return faces of this object.

:angle-vector &optional vec (angle-vector (instantiate float-vector (calc-target-joint-dimension joint-list)))
Dooo]
Returns angle-vector of this object, if vec is given, it updates angles of all joint. If given angle-vector

violate min/max range, the value is modified.

:link-list to &optional from [0oOoo)

Find link list from to link to from link.

:plot-joint-min-max-table joint0 joint1 [Dooo)

Plot joint min max table on Euslisp window.

:calc-jacobian-from-link-list link-list &rest args Ekey move-target [method]

(transform-coords move-target)

(rotation-axis (cond ((atom move-target) nil) (t (make-list

(translation-azis (cond ((atom move-target) t) (t (make-lis

(col-offset 0)

(dim (send self :calc-target-azxis-dimension rotation-axis tre

(fik-len (send self :calc-target-joint-dimension link-list))

fik
(tmp-v0 (instantiate float-vector 0))
(tmp-v1 (instantiate float-vector 1))
(tmp-v2 (instantiate float-vector 2))
(tmp-v3 (instantiate float-vector 3))
(tmp-v3a (instantiate float-vector 3))
(tmp-v3b (instantiate float-vector 3))
(tmp-m33 (make-matriz 3 3))
Eallow-other-keys

Calculate jacobian matrix from link-list and move-target. Unit system is [m] or [rad], not [mm] or

[deg].
:inverse-kinematics-loop dif-pos dif-rot Erest args Ekey (stop 1) [method]
(loop 0)
link-list

move-target

(rotation-axis (cond ((atom move-target) t) (t (make-list

(translation-axis (cond ((atom move-target) t) (t (make-
(thre (cond ((atom move-target) 1) (t (make-list (length
(rthre (cond ((atom move-target) (deg2rad 1)) (t (make-

(dif-pos-ratio 1.0)
(dif-rot-ratio 1.0)
union-link-list
target-coords
(jacobi)
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(additional-check)
(additional-jacobi)
(additional-vel)
(centroid-thre 1.0)
(target-centroid-pos)
(centroid-offset-func)
(cog-translation-azxis :z)
(cog-null-space nil)
(cog-gain 1.0)
(min-loop (/ stop 10))
debug-view
tk-args
Eallow-other-keys
:inverse-kinematics-loop is one loop calculation for :inverse-kinematics.
In this method, joint position difference satisfying workspace difference (dif-pos, dif-rot) are calculated
and euslisp model joint angles are updated.
Optional arguments:
:additional-check
This argument is to add optional best-effort convergence conditions.
:additional-check should be function or lambda.
best-effort =>1In :inverse-kinematics-loop, ’success’ is overwritten by ’(and success additional-check)’
In :inverse-kinematics, ’success is not overwritten.
So, :inverse-kinematics-loop wait until :additional-check’ becomes ’t’ as possible,
but :additional-check’ is neglected in the final :inverse-kinematics return.
:min-loop
Minimam loop count (nil by default).
If integer is specified, :inverse-kinematics-loop does returns :ik-continues and continueing solving IK.

If min-loop is nil, do not consider loop counting for IK convergence.

:inverse-kinematics target-coords Erest args Ekey (stop 50) [method]

(link-list)
(move-target)
(debug-view)
(warnp t)
(revert-if-fail t)

(rotation-azxis (cond ((atom move-target) t) (t (make-list (lengt

(translation-azis (cond ((atom move-target) t) (t (make-list (les

(joint-args)

(thre (cond ((atom move-target) 1) (t (make-list (length move-t
(rthre (cond ((atom move-target) (deg2rad 1)) (t (make-list (les

(union-link-list)
(centroid-thre 1.0)
(target-centroid-pos)
(centroid-offset-func)
(cog-translation-azis :z)

(cog-null-space nil)
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(dump-command :fail-only)
(periodic-time 0.5)
(check-collision)
(additional-jacobi)
(additional-vel)
&allow-other-keys

Move move-target to target-coords.

dump-command should be t, nil, :always, :fail-only, :always-with-debug-log, or :fail-only-with-debug-
log.

Log are success/fail log and ik debug information log.

t or :always : dump log both in success and fail (for success/fail log).

:always-with-debug-log : dump log both in success and fail (for success/fail log and ik debug information
log).

:fail-only : dump log only in fail (for success/fail log).

:always-with-debug-log : dump log only in fail (for success/fail log and ik debug information log).

nil : do not dump log.

:calc-grasp-matrix contact-points Ekey (ret (make-matriz 6 (x6 (length contact-points)))) [method]
(contact-rots (mapcar #’(lambda (r) (unit-matriz 8)) contact-points))

Calc grasp matrix.

Grasp matrix is defined as

—E30E30.. —

—plxE3p2x E3 ... —

Arguments:

contact-points is list of contact points/mm].
contact-rots is list of contact coords rotation[rad].
If contact-rots is specified, grasp matrix as follow:
—R10R20.. —

— plxR1 R1 p2xR2 R2 ... —

:inverse-kinematics-for-closed-loop-forward-kinematics target-coords Erest args &key (move-target) [method]
(link-list)
(move-joints-hook)
(additional-weight-list)
(constrained-joint-list)
(constrained-joint-angl
(min-loop 2)
Eallow-other-keys

Solve inverse-kinematics for closed loop forward kinematics.

Move move-target to target-coords with link-list.

link-list loop should be close when move-target reachs target-coords.
constrained-joint-list is list of joints specified given joint angles in closed loop.

constrained-joint-angle-list is list of joint-angle for constrained-joint-list.

:calc-jacobian-for-interlocking-joints link-list &key (interlocking-joint-pairs (send self :interlocking-joint-

pairs)) (O
0ooj
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Calculate jacobian to keep interlocking joint velocity same.
dtheta_0 = dtheta_.1 =>[... 010 ... 0-10 .... ][...dtheta_0...dtheta_1...]

:calc-vel-for-interlocking-joints link-list &key (interlocking-joint-pairs (send self :interlocking-joint-pairs))
Dooo)

Calculate 0 velocity for keeping interlocking joint at the same joint angle.

:set-midpoint-for-interlocking-joints ékey (interlocking-joint-pairs (send self :interlocking-joint-pairs))
[Dooo)
Set interlocking joints at mid point of each joint angle.

:interlocking-joint-pairs [Dooo)
Interlocking joint pairs.
pairs are (list (cons joint0 jointl) ... )

If users want to use interlocking joints, please overwrite this method.

:check-interlocking-joint-angle-validity &key (angle-thre 0.001) [method]
(interlocking-joint-pairs (send self :interlocking-joint-pairs))

Check if all interlocking joint pairs are same values.

:update-descendants &rest args [0oooO]
find-link-route to &optional from [Ooog]

:make-joint-min-max-table [0 11 joint0 jointl Ekey (fat 0) (fat2 nil) (debug nil) (margin 0.0) (overwrite-collision-model
nil) Oooo]

:make-min-max-table-using-collision-check [0 l1 joint0 jointl joint-range0 joint-rangel min-joint0 min-jointl fat fat2

debug margin oooogj
:plot-joint-min-max-table-common joint0 joint! [0ooo]
:calc-target-axis-dimension rotation-azis translation-azis [Do00O]
:calc-union-link-list link-list [oooogj
:calc-target-joint-dimension link-list [0oooO]

:calc-inverse-jacobian jacobi &rest args Ekey ((:manipulability-limit ml) 0.1) ((:manipulability-gain mg) 0.001) weight debug-

view ret wmat tmat umat umat2 mat-tmp mat-tmp-rc tmp-mrr tmp-mrr2 &allow-other-keys O
0o0]
:calc-gradh-from-link-list link-list &optional (res (instantiate float-vector (length link-list))) [OoO0O0]

:calc-joint-angle-speed union-vel &rest args Ekey angle-speed (angle-speed-blending 0.5) jacobi jacobi# null-space i-j#j

debug-view weight wmat tmp-len tmp-len2 fik-len Eallow-other-keys [DoooO]
:calc-joint-angle-speed-gain union-link-list dav periodic-time [DoD00O]
:collision-avoidance-links &optional | [OoOoO]

:collision-avoidance-link-pair-from-link-list link-lists &key obstacles ((:collision-avoidance-links collision-links) collision-
avoidance-links) debug O
ooo)
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:collision-avoidance-calc-distance &rest args &key union-link-list (warnp t) ((:collision-avoidance-link-pair pair-list)) ((:collision-
distance-limit distance-limit) 10) &allow-other-keys
0oo)

:collision-avoidance-args pair link-list [Oooo)

:collision-avoidance &rest args &key avoid-collision-distance avoid-collision-joint-gain avoid-collision-null-gain ((:collision-
avoidance-link-pair pair-list)) (union-link-list) (link-list) (weight) (fik-len (send self :calc-target-joint-dimension union-link-
list)) debug-view Eallow-other-keys [a
ooo)

:move-joints union-vel &rest args Ekey union-link-list (periodic-time 0.05) (joint-args) (debug-view nil) (move-joints-hook)

&allow-other-keys [0ooo)
:find-joint-angle-limit-weight-old-from-union-link-list union-link-list [OooOo)
:reset-joint-angle-limit-weight-old union-link-list [oooo)
:calc-\]aveight-from-joint-limit avoid-weight-gain fik-len link-list union-link-list debug-view weight tmp-weight tmp-len a
ooo

:calc-inverse-kinematics-weight-from-link-list link-list &key (avoid-weight-gain 1.0) (union-link-list (send self :calc-union-
link-list link-list)) (fik-len (send self :calc-target-joint-dimension union-link-list)) (weight (fill (instantiate float-vector fik-len)
1)) (additional-weight-list) (debug-view) (tmp-weight (instantiate float-vector fik-len)) (tmp-len (instantiate float-vector fik-

len)) O
ooo)
:calc-nspace-from-joint-limit avoid-nspace-gain union-link-list weight debug-view tmp-nspace [oooo)

:calc-inverse-kinematics-nspace-from-link-list link-list &key (avoid-nspace-gain 0.01) (union-link-list (send self :calc-
unson-link-list link-list)) (fik-len (send self :calc-target-joint-dimension union-link-list)) (null-space) (debug-view) (additional-
nspace-list) (cog-gain 0.0) (target-centroid-pos) (centroid-offset-func) (cog-translation-azis :z) (cog-null-space nil) (weight (fill
(instantiate float-vector fik-len) 1.0)) (update-mass-properties t) (tmp-nspace (instantiate float-vector fik-len)) [OooOo)

:move-joints-avoidance union-vel &rest args Ekey union-link-list link-list (fik-len (send self :calc-target-joint-dimension
unton-link-list)) (weight (fill (instantiate float-vector fik-len) 1)) (null-space) (avoid-nspace-gain 0.01) (avoid-weight-gain
1.0) (avoid-collision-distance 200) (avoid-collision-null-gain 1.0) (avoid-collision-joint-gain 1.0) ((:collision-avoidance-link-
pair pair-list) (send self :collision-avoidance-link-pair-from-link-list link-list :obstacles (cadr (memgq :obstacles args)) :debug
(cadr (memgq :debug-view args)))) (cog-gain 0.0) (target-centroid-pos) (centroid-offset-func) (cog-translation-azis :z) (cog-
null-space nil) (additional-weight-list) (additional-nspace-list) (tmp-len (instantiate float-vector fik-len)) (tmp-len2 (instanti-
ate float-vector fik-len)) (tmp-weight (instantiate float-vector fik-len)) (tmp-nspace (instantiate float-vector fik-len)) (tmp-mcc
(make-matriz fik-len fik-len)) (tmp-mcc2 (make-matriz fik-len fik-len)) (debug-view) (jacobi) Eallow-other-keys [oooo)

:inverse-kinematics-args &rest args €key union-link-list rotation-axis translation-azis additional-jacobi-dimension €allow-

other-keys O
0oo)
:draw-collision-debug-view [0oOoo)

:ik-convergence-check success dif-pos dif-rot rotation-axis translation-azxis thre rthre centroid-thre target-centroid-pos centroid-
offset-func cog-translation-axis €key (update-mass-properties t) a
ooo)

:calc-vel-from-pos dif-pos translation-azis &rest args Ekey (p-limit 100.0) (tmp-v0 (instantiate float-vector 0)) (tmp-vl
(instantiate float-vector 1)) (tmp-v2 (instantiate float-vector 2)) (tmp-v8 (instantiate float-vector 3)) &allow-other-keys [0
ooo)

:calc-vel-from-rot dif-rot rotation-axis &rest args &key (r-limit 0.5) (tmp-v0 (instantiate float-vector 0)) (tmp-vl (instantiate
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float-vector 1)) (tmp-v2 (instantiate float-vector 2)) (tmp-v3 (instantiate float-vector 8)) Eallow-other-keys [OOoOo0]
:collision-check-pairs &key ((:links ls) (cons (car links) (all-child-links (car links)))) [0oo0]

:self-collision-check &key (mode :all) (pairs (send self :collision-check-pairs)) (collision-func ’pgp-collision-check) [0 000 ]

eusmodel-validity-check robot [0O]
Check if the robot model is validate

calc-jacobian-default-rotate-vector pazis world-default-coords child-reverse transform-coords tmp-v3 tmp-m33 [Ooo]

calc-jacobian-rotational fik row column joint paxis child-link world-default-coords child-reverse move-target transform-coords
rotation-azis translation-axis tmp-v0 tmp-vl tmp-v2 tmp-v3 tmp-v3a tmp-v3b tmp-m33 OO

calc-jacobian-linear fik row column joint paxis child-link world-default-coords child-reverse move-target transform-coords

rotation-axis translation-azxis tmp-v0 tmp-vl tmp-v2 tmp-v83 tmp-v3a tmp-v3b tmp-m33 0o
calc-angle-speed-gain-scalar j dav i periodic-time [Ooo]
calc-angle-speed-gain-vector j dav i periodic-time OO
all-child-links s &optional (pred #’identity) [oo]
calc-dif-with-axis dif azis &optional tmp-v0 tmp-vl tmp-v2 0o
calc-target-joint-dimension joint-list [Ooo]
calc-joint-angle-min-max-for-limit-calculation j kk jamm OO
joint-angle-limit-weight j-l &optional (res (instantiate float-vector (calc-target-joint-dimension j-1))) [oo]
joint-angle-limit-nspace j-l &optional (res (instantiate float-vector (calc-target-joint-dimension j-1))) 0o

calc-jacobian-from-link-list-including-robot-and-obj-virtual-joint link-list move-target obj-move-target robot &key (rotation-
azis ’(t t)) (translation-azis '(t t)) (fik (make-matriz (send robot :calc-target-azis-dimension rotation-axis translation-axis)

(send robot :calc-target-joint-dimension link-list))) 0o
append-obj-virtual-joint link-list target-coords &key (joint-class 6dof-joint) (joint-args) (vplink) (uvplink-coords) (vclink-
coords) [OoO]
append-multiple-obj-virtual-joint link-list target-coords &key (joint-class ’(6dof-joint)) (joint-args ’(nil)) (vplink) (vplink-
coords) (vclink-coords) OO
eusmodel-validity-check-one robot oo

bodyset 0o0]
:super cascaded-coords

:slots (geometry::bodies :type cons)

:dinit coords Erest args Ekey (name (intern (format nil bodyset A (system:address self)) KEYWORD)) [method]
((-bodies geometry::bs))
Eallow-other-keys
Create bodyset object

:bodies &rest args [oooogj
:faces [0ooo]
:worldcoords [Do00O]
:draw-on &rest args [oooogj
midcoords geometry::p geometry::c1 geometry::c2 [00O)

Returns mid (or p) coordinates of given two cooridnates cl and c2

orient-coords-to-axis geometry::target-coords geometry::v Eoptional (geometry::azxis :z) [00O)

orient ’axis’ in ’target-coords’ to the direction specified by 'v’ destructively.
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v’ must be non-zero vector.

geometry::face-to-triangle-aux geometry::f o]

triangulate the face.

geometry::face-to-triangle geometry::f oo]

convert face to set of triangles.

geometry::face-to-tessel-triangle geometry::f geometry::num [00O]

return polygon if triangable, return nil if it is not.

body-to-faces geometry::abody [0O]

return triangled faces of given body

make-sphere geometry::r &rest args (0O

make sphere of given r

make-ring geometry::ring-radius geometry::pipe-radius Erest args Ekey (geometry::segments 16) [OO]

make ring of given ring and pipe radius

make-fan-cylinder geometry::radius geometry::height Erest args Ekey (geometry::segments 12) [function]
(angle 2pi)
(geometry::mid-angle (/ angle 2.0))
make a cylinder whose base face is a fan. the angle of fan
is defined by :angle keyword. and, the csg of the returned body is

(:cylinder radius height segments angle)

x-of-cube geometry::cub [0O]

return x of cube.

y-of-cube geometry::cub [O0]

return y of cube.

z-of-cube geometry::cub [0O]

return z of cube.

height-of-cylinder geometry::cyl [00O]
return height of cylinder.

radius-of-cylinder geometry::cyl [00O]

return radius of cylinder.

radius-of-sphere geometry::sp [0O]

return radius of shape.

geometry::make-faceset-from-vertices geometry::vs [OO]

create faceset from vertices.

matrix-to-euler-angle geometry::m geometry::axis-order [OO]

return euler angle from matrix.

geometry::quaternion-from-two-vectors geometry::a geometry::b [OO]

Comupute quaternion which rotate vector a into b.
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transform-coords geometry::c1 geometry::c2 Eoptional (geometry::c3 (let ((geometry::dim (send geometry::c1 :dimension)))

(instance coordinates :newcoords (unit-matriz geometry::dim) (instantiate float-vector geometry::dim)))) OO
geometry::face-to-triangle-rest-polygon geometry::f geometry::num geometry::edgs OO
geometry::face-to-triangle-make-simple geometry::f [oo]
body-to-triangles geometry::abody E&optional (geometry::limit 50) 0o
geometry::triangle-to-triangle geometry::aface &optional (geometry::limit 50) [O0O]
robot-model ooo)

:super cascaded-link

:slots larm-end-coords rarm-end-coords lleg-end-coords rleg-end-coords head-end-coords tor
icamera sensor-name [Doo0]

Returns camera with given name

:force-sensor sensor-name [DoOoO)

Returns force sensor with given name

:imu-sensor sensor-name [DoO0O)

Returns imu sensor of given name

:force-sensors [Doo0]

Returns force sensors.

:imu-sensors [0ooo)

Returns imu sensors.

:cameras [0oOoo)

Returns camera sensors.

:look-at-hand I/r [DooO]

look at hand position, 1/r supports :rarm, :larm, :arms, and ’(:rarm :larm)

:inverse-kinematics target-coords Erest args Ekey look-at-target [method]
(move-target)
(link-list (if (atom move-target) (send self :link-list (send move
Eallow-other-keys

solve inverse kinematics, move move-target to target-coords
look-at-target suppots t, nil, float-vector, coords, list of float-vector, list of coords

link-list is set by default based on move-target ->root link link-list

:inverse-kinematics-loop dif-pos dif-rot Erest args Ekey target-coords [method]

debug-view
look-at-target
(move-target)
(link-list (if (atom move-target) (send self :link-list (senc
Eallow-other-keys

move move-target using dif-pos and dif-rot,

look-at-target suppots t, nil, float-vector, coords, list of float-vector, list of coords

link-list is set by default based on move-target ->root link link-list
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:look-at-target look-at-target &key (target-coords) [Do0O)
move robot head to look at targets, look-at-target support t/nil float-vector coordinates, center of list

of float-vector or list of coordinates

:init-pose [Do0O)

Set robot to initial posture.

:torque-vector &key (force-list) [method]
(moment-list)
(target-coords)
(debug-view nil)
(calc-statics-p t)
(dt 0.005)
(av (send self :angle-vector))
(root-coords (send (car (send self :links)) :copy-worldcoords))
(calc-torque-buffer-args (send self :calc-torque-buffer-args))
(distribute-total-wrench-to-torque-method (if (and (not (every #’null (send self :legs))) (not (

Returns torque vector

:calc-force-from-joint-torque limb all-torque &key (move-target (send self limb :end-coords)) [method]

(use-torso)

Calculates end-effector force and moment from joint torques.

:fullbody-inverse-kinematics target-coords Erest args Ekey (move-target) [method]

(link-list)
(min (float-vector -500 -500 -500 -20 -20 -10))
(maz (float-vector 500 500 25 20 20 10))
(root-link-virtual-joint-weight #f(0.1 0.1 0.1 0.1 0.5
(target-centroid-pos (apply #’midpoint 0.5 (send self
(cog-gain 1.0)
(cog-translation-axis :z)
(centroid-offset-func nil)
(centroid-thre 5.0)
(additional-weight-list)
(joint-args nil)
(cog-null-space nil)
(min-loop 2)
Eallow-other-keys

fullbody inverse kinematics for legged robot.

necessary args : target-coords, move-target, and link-list must include legs’ (or leg’s) parameters

ex. (send *robotx:fullbody-inverse-kinematics (list rarm-tc rleg-tc lleg-tc) :move-target (list rarm-mt

rleg-mt lleg-mt) :link-list (list rarm-1l rleg-11 lleg-11))

:print-vector-for-robot-limb vec D000
Print angle vector with limb alingment and limb indent.
For example, if robot is rarm, larm, and torso, print result is:
#(

rarm-jo ... rarm-jN



goooboooobooon 223

larm-jO ... larm-jN

torso-jo0 ... torso-jN

)

:calc-zmp-from-forces-moments forces moments Ekey (wrt :world) [method]

(limbs (if (send self :force-sensors) (remove nil (mapcar ;
(force-sensors (mapcar #’(lambda (1) (send self :force-ser
(cop-coords (mapcar #’(lambda (1) (send self | :end-coord
(fz-thre 0.001)
(limb-cop-fz-list (mapcar #’(lambda (fs f m cc) (let ((fsp

Calculate zmp[mm] from sensor local forces and moments

If force_z is large, zmp can be defined and returns 3D zmp.

Otherwise, zmp cannot be defined and returns nil.

:foot-midcoords &optional (mid 0.5) [DooO]
Calculate midcoords of :rleg and :lleg end-coords.

In the following codes, leged robot is assumed.

:fix-leg-to-coords fiz-coords &optional (1/r :both) Ekey (mid 0.5) [method]
Eallow-other-keys

Fix robot’s legs to a coords

In the following codes, leged robot is assumed.

:move-centroid-on-foot leg fiz-limbs &rest args Ekey (thre (mapcar #’(lambda (z) (if (memq x *(:rleg :lleg)) 1 5)
(rthre (mapcar #’(lambda (r) (deg2rad (if (memgq x *(:rleg :
(mid 0.5)
(target-centroid-pos (if (eq leg :both) (apply # 'midpoint mid
(fiz-limbs-target-coords (mapcar #’(lambda (x) (send self x .
(root-link-virtual-joint-weight #f(0.1 0.1 0.0 0.0 0.0 0.5))
Eallow-other-keys

Move robot COG to change centroid-on-foot location,
leg : legs for target of robot’s centroid, which should be :both, :rleg, and :lleg.

fix-limbs : limb names which are fixed in this IK.

:calc-walk-pattern-from-footstep-list footstep-list Ekey (default-step-height 50) [method]
(dt 0.1)
(default-step-time 1.0)
(solve-angle-vector-args)
(debug-view nil)
((:all-limbs al) (if (send self :force-sensors) (remove nil
((-default-zmp-offsets dzo) (mapcan #’(lambda (z) (list
(init-pose-function #’(lambda nil (send self :move-centr
(start-with-double-support t)
(end-with-double-support t)
(ik-thre 1)
(ik-rthre (deg2rad 1))
(calc-zmp t)

Calculate walking pattern from foot step list and return pattern list as a list of angle-vector, root-
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coords, time, and so on.

:gen-footstep-parameter &key (ratio 1.0) [DoOoo)

Generate footstep parameter

:go-pos-params->footstep-list zz yy th &key ((:footstep-parameter prm) (send self :footstep-parameter)) [methoc
((:default-half-offset defp) (cadr (memq :default-half-offset prm)))
((:forward-offset-length zz-maz) (cadr (memgq :forward-offset-lengtl
((-outside-offset-length yy-maz) (cadr (memgq :outside-offset-length
((:rotate-rad th-max) (abs (rad2deg (cadr (memgq :rotate-rad prm))
(gen-go-pos-step-node-func #’(lambda (mc leg leg-translate-pos) (le

Calculate foot step list from goal x position [mm], goal y position [mm]|, and goal yaw orientation [deg].

:go-pos-quadruped-params->footstep-list zx yy th &key (type :crawl) [Do0O)
Calculate foot step list for quadruped walking from goal x position [mm], goal y position [mm], and

goal yaw orientation [deg].

:support-polygons [Do0O)
Return support polygons.

:support-polygon name [Do0O)
Return support polygon.
If name is list, return convex hull of all polygons.

Otherwise, return polygon with given name

:make-default-linear-link-joint-between-attach-coords attach-coords-0 attach-coords-1 end-coords-name
linear-joint-name [Do0O)
Make default linear arctuator module such as muscle and cylinder and append lins and joint-list.
Module includes parent-link =>(j0) =>10 =>(j1) =>11 (linear actuator) =>(j2) =>12 =>end-coords.
attach-coords-0 is root side coords which linear actulator is attached to.
attach-coords-1 is end side coords which linear actulator is attached to.
end-coords-name is the name of end-coords.

linear-joint-name is the name of linear actuator.

:calc-static-balance-point &key (target-points (mapcar #’(lambda (tmp-arm) (send (send self tmp-arm :end-coor

(force-list (make-list (length target-points) :initial-element (float-vector 0 0 0)))
(moment-list (make-list (length target-points) -initial-element (float-vector 0 0 0)
(static-balance-point-height (elt (apply # midpoint 0.5 (send self :legs :end-coords
(update-mass-properties t)

Calculate static balance point which is equivalent to static extended ZMP.

target-points are end-effector points on which force-list and moment-list apply.

force-list [N] and moment-list [Nm]| are list of force and moment at target-points.

static-balance-point-height is height of static balance point [mm)].

:init-ending [0ooo]
:rarm-end-coords [Do00O]
:larm-end-coords [oooogj

:rleg-end-coords [0oooO]
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:lleg-end-coords [Oooo)
:head-end-coords [0ooo]
:torso-end-coords [0oOoo]
:rarm-root-link [oooo)
:larm-root-link [Oooo)
:rleg-root-link [0ooo]
:lleg-root-link [OooOo)
:head-root-link [oooo)
:torso-root-link [0ooo]
:limb limb method Erest args [oooo)
:inverse-kinematics-loop-for-look-at limb &rest args [oooo)
:gripper limb &rest args [oooo)
:get-sensor-method sensor-type sensor-name [0oOoo)
:get-sensors-method-by-limb sensors-type limb [oooo)
:larm &rest args [0ooo]
:rarm &rest args [0ooo)
:lleg &rest args [oooo)
:rleg Erest args [oooo)
:head &rest args [oooo]
itorso &rest args [oooo)
:arms 8rest args [oooo)
:legs &rest args [0ooo]
:distribute-total-wrench-to-torque-method-default [0oOoo)
:joint-angle-limit-nspace-for-6dof &key (avoid-nspace-gain 0.01) (limbs ’(:rleg :lleg)) [oooo)

:joint-order limb &optional jname-list [0ooo]
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:draw-gg-debug-view end-coords-list contact-state rz cog pz czmp dt [OOoOoO]
:footstep-parameter [0oo0]
:make-support-polygons [Do00O]
:make-sole-polygon name [OOoO0O0]
make-default-robot-link len radius azis name Eoptional extbody [0o]

18.5 O UOgoon

sensor-model Ooo]
:super body
:slots data profile
:profile &optional p [0oooO]
:signal rawinfo [Do00]
:simulate model oog]
:read [0oo0]
:draw-sensor v [DoooO]
:init shape &key name Eallow-other-keys [OOoO00]
bumper-model Oooo]
:super sensor-model
:slots bumper-threshold
:dinit b Erest args Ekey ((:bumper-threshold bt) 20) [method]
name

Create bumper model, b is the shape of an object and bt is the threshold in distance[mm)].

:simulate objs [0o0oo)
Simulate bumper, with given objects, return 1 if the sensor detects an object and 0 if not.
:draw vwer [0Doo0g]
:draw-sensor vwer [OoOoO]
camera-model 0o0]
:super sensor-model

:slots (vwing :forward (:projection :newprojection :view :viewpoint :view-direction :viewdist
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:dinit b &rest args Ekey ((:width pw) 320) [method]
((:height ph) 240)
(view-up #£(0.0 1.0 0.0))
(viewdistance 100.0)

(hither 100.0)
(yon 10000.0)
Eallow-other-keys

Create camera model. b is the shape of an object

:create-viewer &optional cv [0oOoo)

Create camera viewer, or set viewer

:width [Dooo)

Returns width of the camera in pixel.

:height [Dooo)

Returns height of the camera in pixel.

fovy [Do0O)

Returns field of view in degree

icx [Do0O)

Returns center x.

iy [Do0O)

Returns center y.

:fx [Do0O)

Returns focal length of x.

fy D000
Returns focal length of y.

:screen-point pos [Do0O)

Returns point in screen corresponds to the given pos.

:3d-point z y d [Doo0]

Returns 3d position

rray z y [Doo0]

Returns ray vector of given x and y.

:draw-on &rest args Ekey ((:viewer vwer) xviewerk) [method]

Eallow-other-keys

Draw camera raw in irtviewer, ex (send cam :draw-on :flush t)

:draw-objects objs [Dooo)
Draw objects in camera viewer, expected type of objs is list of objects

:get-image &key (with-points) [method]
(with-colors)
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Get image objects you need to call :draw-objects before calling this function

:select-drawmode mode objs [Dooo0]
Change drawmode for drawing with :draw-objects methods. mode is symbol of mode, "hid is symbol

for hidden line mode, the other symbols indicate default mode. objs is the same objects using :draw-

objects.

rviewing &rest args [Doo0]
:image-viewer &rest args [OOoO0]
:draw-sensor vwer &key flush (width 1) (color (float-vector 1 1 1)) [OOoOoO]
:draw-objects-raw vwr objs [0oo0]
:get-image-raw vwr &key (points) (colors) [OoOog]
make-camera-from-param &key pwidth [function]

pheight

fx

Ty

CcT

cy

(tx 0)

(ty 0)

parent-coords
name

create-viewer

Create camera object from given parameters.

18.6 L UOOO

scene-model Oo0]
:super cascaded-coords
:slots name objs

:dinit &rest args Ekey ((:name n) scene) [method]

((:objects 0))

Create scene model

:objects [Do0O)
Returns objects in the scene.

:add-objects objects [Do0O)

Add objects to scene with identifiable names. Returns all objects.

:add-object obj [Do0O)
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Add object to scene with identifiable name. Returns all objects.

:remove-objects objs-or-names [Dooo0]

Remove objects or objects with given names from scene. Returns removed objects.

:remove-object obj-or-name [DoOoo)

Remove object or object with given name from scene. Returns removed object.

:find-object name [Dooo)

Returns objects with given name.

:add-spots spots [Dooo)
Add spots to scene with identifiable names. All spots will be :assoc with this scene. Returns T if added

spots successfly, otherwise returns NIL.

:add-spot spot [DoOoo)
Add spot to scene with identifiable name. The spot will be :assoc with this scene. Returns T if spot

is added successfly, otherwise returns NIL.

:remove-spots spots D000

Remove spots from this scene. All spots will be :dissoc with this scene. Returns removed spots.

:remove-spot spot [Do0O)

Remove spot from scene. the spot will be :dissoc with this scene. Returns removed spot.

:spots &optional name [DooO]

Returns spots in the scene. If name is given returns spot of given name.

:object name [DooO]

Returns object of given name.

:spot name [DoOoO)

Returns scene of given name.

:bodies ooooj

18.7 ODOOOOODOODOOO

riccati-equation 0oo)
:super propertied-object
:slots abcpqrka-bkt r+btpb-1

:init aa bb cc qq rr [OOoO00]

:solve ooooj

preview-controller Ooo]
:super riccati-equation

:slots xk uk delay f1-n yl-n queue-index initialize-queue-p additional-data-queue finishedp i
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:dinit dt &key (q) [method]
(r)
((:delay d))
((a_a))
(b b))
((c o))
(state-dim (array-dimension _a 0))
((:output-dim odim) (array-dimension _c 0))
((input-dim idim) (array-dimension _b 1))
(init-zk (instantiate float-vector (array-dimension _a 0)))
(init-uk (make-matriz (array-dimension _b 1) 1))

((-initialize-queue-p iqp))

Initialize preview-controller.

Q is weighting of output error and R is weighting of input.

dt is sampling time [s].

delay is preview time [s].

init-xk is initial state value.

A, B, C are state eq matrices.

If initialize-queue-p is t, fill all queue by the first input at the begenning, otherwise, do not fill queue
at the first.

:update-xk p &optional (add-data) [Do0O)
Update xk by inputting reference output.
Return value : nil (initializing) =>return values (middle) =>nil (finished)

If p is nil, automatically the last value in queue is used as input and preview controller starts finishing.

:finishedp [Dooo)

Finished or not.

:last-reference-output-vector [Dooo)
Last value of reference output queue vector (y_k+N_ref).

Last value is latest future value.

:current-reference-output-vector [Doo0]
First value of reference output queue vector (y_k_ref).

First value is oldest future value and it can be used as current reference value.

:current-state-vector D000

Current state value (xk).

:current-output-vector [DooO]

Current output value (yk).

:current-additional-data [DooO]
Current additional data value.

First value of additional-data-queue.

:pass-preview-controller reference-output-vector-list [Do0O)
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Get preview controller results from reference-output-vector-list and returns list.

:cale-f [OOoO0O0]
:calc-u [0oo0]
:cale-xk [Doo0O]
extended-preview-controller 0oo]
:super preview-controller
:slots orga orgb orgc xkx
:dinit dt &key (q) [method]

(r)

((:delay d))

(-0 -orga))

(b orgh)

((c -orge)

(init-xk (instantiate float-vector (array-dimension _orga 0)))
(init-uk (make-matriz (array-dimension _orgb 1) 1))
(state-dim (array-dimension _orga 0))

((-initialize-queue-p iqp))

(g-mat)

Initialize preview-controller in extended system (error system).

Q is weighting of output error and R is weighting of input.

dt is sampling time [s].

delay is preview time [s].

init-xk is initial state value.

A, B, C are state eq matrices for original system and slot variables A,B,C are used for error system
matrices.

If initialize-queue-p is t, fill all queue by the first input at the begenning, otherwise, do not fill queue
at the first.

:current-output-vector [DooO]
Current additional data value.

First value of additional-data-queue.

:cale-f [oooo]
:calc-u [oooo]
:calc-xk Oooo]
preview-control-cart-table-cog-trajectory-generator O0oo]

:super propertied-object

:slots pcs cog-z zmp-z
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:dinit dt _zc &key (q 1) [method]
(r 1.000000¢-06)
((-delay d) 1.6)
(init-zk (float-vector 0 0 0))
((:a —a) (make-matriz 3 & (list (list 1 dt (x0.5 dt dt)) (list 0 1 dt) (list 0 0 1))))
((:b _b) (make-matriz 3 1 (list (list (x(/ 1.0 6.0) dt dt dt)) (list (0.5 dt dt)) (list dt))))
((:c _¢) (make-matriz 1 3 (list (list 1.0 0.0 (- (/ _zc (elt xg-vecx2)))))))
((:initialize-queue-p iqp))
(preview-controller-class extended-preview-controller)

COG (xy) trajectory generator using preview-control convert reference ZMP from reference COG.

dt ->sampling timels], _zc is height of COG [mm)].

preview-controller-class is preview controller class (extended-preview-controller by default).

For other arguments, please see preview-controller and extended-preview-controller :init documenta-

tion.

:refcog [DooO]
Reference COG [mm).

:cart-zmp 0o000]

Cart-table system ZMP[mm)] as an output variable.

:last-refzmp [Do0O)

Reference zmp at the last of queue.

:current-refzmp [Do0O)

Current reference zmp at the first of queue.

:update-xk p &optional (add-data) [DoOoO)
Update xk and returns zmp and cog values.

For arguments, please see preview-controller and extended-preview-controller :update-xk.

:finishedp D000

Finished or not.

:current-additional-data [Do0O)

Current additional data value.

:pass-preview-controller reference-output-vector-list D000

Get preview controller results from reference-output-vector-list and returns list.

:cog-z [Do0O)
COG Z [mm].

:update-cog-z zc [0oo0]

gait-generator 0oo]

:super propertied-object

:slots robot dt footstep-node-list support-leg-list support-leg-coords-list swing-leg-dst-coord:

:init rb _dt [0Doo0g]
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:get-footstep-limbs fs [oooo)
:get-counter-footstep-limbs fs [0ooo]
:get-limbs-zmp-list limb-coords limb-names [OooOo)
:get-limbs-zmp limb-coords limb-names [oooo)
:get-swing-limbs limbs [oooo)

:initialize-gait-parameter fsl time cog &key ((:default-step-height dsh) 50) ((:default-double-support-ratio ddsr) 0.2) (delay
1.6) ((:all-limbs al) '(:rleg :lleg)) ((:default-zmp-offsets dzo) (mapcan #’(lambda (z) (list = (float-vector 0 0 0))) al)) (q 1.0)

(r 1.000000e-06) (thre 1) (rthre (deg2rad 1)) (start-with-double-support t) ((:end-with-double-support ewds) t) [0ooo)
:finalize-gait-parameter [OooOo)
:make-gait-parameter [oooo)
:calc-hoffarbib-pos-vel-acc tmp-remain-time tmp-goal old-acc old-vel old-pos [0ooo]
:calc-current-swing-leg-coords ratio src dst &key (type :shuffling) (step-height default-step-height) [OooOo)
:calc-ratio-from-double-support-ratio [oooo)
:calc-current-refzmp prev cur next [oooo)
:calc-one-tick-gait-parameter type [0oOoo)

:proc-one-tick &key (type :shuffling) (solve-angle-vector :solve-av-by-move-centroid-on-foot) (solve-angle-vector-args) (debug
nil) [moooj

:update-current-gait-parameter [ooOoo)

:solve-angle-vector support-leg support-leg-coords swing-leg-coords cog €key (solve-angle-vector :solve-av-by-move-centroid-
on-foot) (solve-angle-vector-args) a
ooo)

:solve-av-by-move-centroid-on-foot support-leg support-leg-coords swing-leg-coords cog robot &rest args Ekey (cog-gain 3.5)

(stop 100) (additional-nspace-list) &allow-other-keys [0oOoo]
:cycloid-midpoint ratio start goal height €key (top-ratio 0.5) [oooo)
:cycloid-midcoords ratio start goal height &key (top-ratio 0.5) (rot-ratio ratio) [Oooo)

calc-inertia-matrix-rotational mat row column pazis m-til c-til i-til azis-for-angular child-link world-default-coords translation-
azis rotation-axis tmp-v0 tmp-vl tmp-v2 tmp-va tmp-vb tmp-ve tmp-vd tmp-m [Ooo]

calc-inertia-matrix-linear mat row column pazis m-til c-til i-til axis-for-angular child-link world-default-coords translation-
azis rotation-axis tmp-v0 tmp-vl tmp-v2 tmp-va tmp-vb tmp-ve tmp-vd tmp-m OO

19 000000gd

iirtviewer ooo]
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:super x:panel

:slots x::viewer x::objects x::draw-things x::previous-cursor-pos x::left-right-angle x::up-dow:

:create &rest args Ekey (z::title IRT viewer) (z::view-name (gensym title)) (z::hither 200.0) (z::yon 50000.0) (z::width 500)

(z::height 500) ((:draw-origin do) 150) ((:draw-floor z::df) nil) &allow-other-keys [Doo0]
rviewer rest args [Do00O]
:redraw [oooogj
:expose z:event [0oo0]
:resize z::newwidth ::newheight [Do00O]
:configurenotify z:event [OOoO0O0]
:viewtarget &optional z::p [0oo0]
:viewpoint &optional x::p [Do00]
:lookl &optional (z::vt x::viewtarget) (x::lra z::left-right-angle) (z::uda z::up-down-angle) [OOoO00]
:look-all &optional x::bbox [0oo0]
:move-viewing-around-viewtarget z:event z::x x::y x::dx z::dy x::vwr [Doo0]
:set-cursor-pos-event z:event [OoO0O0]
:move-coords-event z:event [OOoOo0]
:draw-event z:event [0ooo]
:draw-objects &rest args [DoO00O]
:objects &rest args [OoOoOg]
:select-drawmode z::mode [0oooO]
:flush [Do00]
:change-background z::col [OOoO0O0]
viewer-dummy Doo]
:super propertied-object
:slots nil
:nomethod &rest args [ooog]

irtviewer-dummy ooo)



goooboooobooon

:super propertied-object

:slots objects draw-things

:objects &rest args

:nomethod &rest args

make-irtviewer &rest args
Create irtviewer
:view-name title
:hither near cropping plane
:yon far cropping plane
:width width of the window
:height height of the window
:draw-origin size of origin arrow, use nil to disable it
:draw-floor use t to view floor
x::make-Ir-ud-coords z::lra z::uda
x::draw-things z::0bjs
objects &optional (objs t) vw

make-irtviewer-dummy &rest args

20 OO0O0O
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Oooo]

[oooo)

OO]

Oo]
Oo]
Oo]
Oo]

0000000000000 000D00O00b000000000D0IrtessODO000O00OO0O0O0O0OOO Lin
0000000000000 0O0 PQPUOOUOOOOUOOOOOOOOOOUOODOOOOOOOOOO(@OO
O0000000000000000000D0 http://gamma.cs.unc.edu/research/collision/0 000 O ) PQP
0(1)0O0O0O0oO00oo0o0o0o00o0oo0o00o(2)U0000000000000O0D0OoOoooO()

gboboobOobooooobooooboboooooboooobobooooboOoobooon

pPQPOOOOOODOOOODOOOOO irteus/PQP/README.txt 00 0 OO O Oirteus/PQP /src/PQP.h

gbooboabooobogoboboaboo

20.1 irteusO0 PQPOOOODO

irteus 0 PQP 00000000000 CPQP.C, euspgp.c, pgp.l 0000000000000 00000

gboaboodaooobogoood

(defun pgp-collision-check (modell model2
&optional (flag PQP_FIRST_CONTACT) &key (fat 0) (fat2 nil))
(let ((m1 (get modell :pgpmodel)) (m2 (get model2 :pgpmodel))
(r1 (send modell :worldrot)) (t1 (send modell :worldpos))
(r2 (send model2 :worldrot)) (t2 (send model2 :worldpos)))
(if (null fat2) (setq fat2 fat))
(if (null ml1) (setq ml (send modell :make-pgpmodel :fat fat)))
(if (null m2) (setq m2 (send model2 :make-pgpmodel :fat fat2)))
(pgpcollide rl t1 ml r2 t2 m2 flag)))

000000000rl,rlr241000000000000000000DO000000(get modell :pgpmodel)
OpPQPUOOOOOOOODOOOOOOODOOOODDOOOOO make-pgpmodel 00 O0O0O0OOOODOOO

goooog
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(defmethod cascaded-coords
(:make-pgpmodel
(&key (fat 0))
(let ((m (pgpmakemodel))
vs vl v2 v3 (id 0))
(setf (get self :pgpmodel) m)
(pgpbeginmodel m)
(dolist (f (send self :faces))
(dolist (poly (face-to-triangle-aux f))
(setq vs (send poly :vertices)
vl (send self :inverse-transform-vector (first vs))
v2 (send self :inverse-transform-vector (second vs))
v3 (send self :inverse-transform-vector (third vs)))
(when (not (= fat 0))
(setq vl (v+ vl (scale fat (normalize-vector v1)))
v2 (v+ v2 (scale fat (normalize-vector v2)))
v3 (v+ v3 (scale fat (normalize-vector v3)))))
(pgpaddtri m vl v2 v3 id)
(incf id)))
(pgpendmodel m)
m)))

0000000 (pgpmakemodel) 0000000000 pgpmakemodel 0000 Oeugpqp.cO000000
ood

pointer PQPMAKEMODEL (register context *ctx, int n, register pointer *argv)

int addr = PQP_MakeModel();
return makeint (addr);

O0O0o0oDoOoOooooooocepQrp.CO

PQP\_Model *PQP_MakeModel ()
{

}

return new PQP_Model();

00000000PQP Model() 0 PQPhODDO00000000000000000 ewslisp00000
000 PQPOOOODODOOOOOOOOOOODO (pgpbeginmodel m) 0 PQPOOO0O000000000
000000 (pgpaddtrim vl v2 v3id) 00 000000000000

20.2 0OOOOOOObOOO0

goboboooboobobobooboboboboboboboboobobooboboboobobobo
gboboobobooooboboooboobooooboboooobobooooooboon

(objects (list *sarm* *targetx))

(send *sarm* :solve-ik *target* :debug-view t)
(while (> a 0)
(if (pgp-collision-check-objects
(l1ist (send *sarm* :joint-fr :child-link)
(send *sarmx :joint-fl :child-link))
(list *targetx*))
(return))
(decf a 0.1)
(send *irtviewer* :draw-objects)
(send *sarm* :move-fingers a))
(send *sarm* :end-coords :assoc *targetx)

(dotimes (i 100)
(send *sarm* :jointO :joint-angle 1 :relative t)
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(send *irtviewer* :draw-objects))
(send *sarm* :end-coords :dissoc *target*)
(dotimes (i 100)
(send *sarm* :jointO :joint-angle -1 :relative t)
(send *irtviewer* :draw-objects))

0000000 ”irteus/demo/sample-arm-model.1”0 0 O O O :open-hand, :close-hand 000000000
goooood

pgp-collision-check-objects geometry::0bj1 geometry::0bj2 &key (geometry::fat 0.2) [00O)

return nil or t

pap-collision-check geometry::modell geometry::model2 &optional (geometry::flag geometry::pgp_first_contact) &key (geom-

etry::fat 0) (geometry::fat2 nil) [oo]
pap-collision-distance geometry::modell geometry::model2 Ekey (geometry::fat 0) (geometry::fat2 nil) (geometry::qsize 2)
[oo]

21 BVHOOO

bvh-link 0o0o]

:super bodyset-link

:slots type offset channels neutral
:init name typ offst chs parent children [DoOoo)
create link for bvh model
itype oooogj
:offset [0oooO]
:channels [DooO]
bvh-sphere-joint ooo]
:super sphere-joint
:slots axis-order bvh-offset-rotation
:dinit &rest args Ekey (order (list :z :x :y)) [method]

((:bvh-offset-rotation bvh-rotation) (unit-matriz 3))
Eallow-other-keys

create joint for bvh model

:joint-angle-bvh &optional v [0ooo]
:joint-angle-bvh-offset &optional v [OoOo0g]
:joint-angle-bvh-impl v bvh-offset [OOoO0O0]

:axis-order [0oooO]
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:bvh-offset-rotation [oDooogj

bvh-6dof-joint ooo]
:super 6dof-joint

:slots scale axis-order bvh-offset-rotation

:init 8rest args Ekey (order (list :x :y :z :z :x ry)) ((:scale scl)) ((:bvh-offset-rotation bvh-rotation) (unit-matriz 3)) Eallow-

other-keys O
0o0o]
:;joint-angle-bvh &optional v [DoO00O]
:joint-angle-bvh-offset &optional v [OoOoOg]
:joint-angle-bvh-impl v bvh-offset [0oooO]
:axis-order [DooO]
:bvh-offset-rotation [oDooogj
bvh-robot-model ooo]
:super robot-model
:slots nil
:init Erest args Ekey tree [method]
coords

((:scale scl))

create robot model for bvh model

:make-bvh-link tree &key parent ((:scale scl)) [Ooog]
:angle-vector &optional vec (angle-vector (instantiate float-vector (calc-target-joint-dimension joint-list))) [OOoO00]
:dump-joints links &key (depth 0) (strm xstandard-outputs) [oooag]
:dump-hierarchy &optional (strm xstandard-outputs) [Doo0]
:dump-motion &optional (strm xstandard-outputs) [Do00O]
:copy-state-to robot [OOoOo0]
fix-joint-angle i limb joint-name joint-order a [0ooo]
:fix-joint-order jo limb [Do00O]
:bvh-offset-rotate name [OOoO0O0]

:init-end-coords [0oooO]
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:init-root-link

motion-capture-data
:super propertied-object

:slots frame model animation

:init fname &key (coords (make-coords)) ((:scale scl))
:model &rest args

:animation &rest args

frame &optional f

:frame-length

:animate rest args Ekey (start 0) (step 1) (end (send self :frame-length)) (interval 20) Eallow-other-keys

rikiya-bvh-robot-model
:super bvh-robot-model

:slots nil

:init érest args

tum-bvh-robot-model
:super bvh-robot-model

:slots nil

:init &rest args

cmu-bvh-robot-model
:super bvh-robot-model

:slots nil

:init &rest args

read-bvh frname &key scale
read bvh file

bvh2eus fname Erest args

read bvh file and anmiate robot model in the viewer

load-mecd fname &key (scale)
(coords)
(buh-robot-model-class buh-robot-model)

239

Oooo]

Ooo]

[Dooo]
(aia)ufs)
[0ooo]
[Dooo]
(afa)ufs)i

Oooo]

0oOo]

[oooo)

Ooo]

[oooo)

0oo]

oooo]

Co]

Co]

[function]



goooboooobooon 240

load motion capture data

parse-bvh-sexp src &key ((:scale scl)) [oo]
make-bvh-robot-model bvh-data Erest args 0o

22 Colladal OO

collada::eusmodel-description collada::model [0O]

convert a ‘model’ to eusmodel-description

collada::eusmodel-link-specs collada::links [OO]

convert ‘links’ to <link-specs>

collada::eusmodel-joint-specs collada::joints [OO]

convert ‘joints’ to <joint-specs>

collada::eusmodel-description->collada name collada::description Ekey (scale 0.001) (0o

convert eusmodel-descrption to collada sxml

collada::matrix->collada-rotate-vector collada::mat [OO]

convert a rotation matrix to axis-angle.

convert-irtmodel-to-collada collada::model-file Eoptional (collada::output-full-dir (send (truename ./)
namestring)) (collada::model-name) (collada::exit-p t) [00O]
convert irtmodel to collada model. (convert-irtmodel-to-collada irtmodel-file-path &optional (output-

full-dir (send (truename ”./”) :namestring)) (model-name))

collada::symbol->string collada::sym [ooj
collada::->string collada::val 0o
collada::string-append &rest args o]
collada::make-attr collada::l collada::ac [oo])
collada::make-xml collada::x collada::bef collada::aft [ooj
collada::sxml->xml collada::szml 0o
collada::xml-output-to-string-stream collada::ss collada::l OO
collada::cat-normal collada::l collada::s [oo)
collada::cat-clark collada::l collada::s collada::i [ooj
collada::verificate-unique-strings names 0o
collada::eusmodel-link-spec collada::link OO
collada::eusmodel-mesh-spec collada::link [oo])
collada::eusmodel-joint-spec collada::_joint [ooj
collada::eusmodel-limit-spec collada::_joint 0o
collada::eusmodel-endcoords-specs collada::model OO
collada::eusmodel-link-description collada::description [oo]
collada::eusmodel-joint-description collada::description [Ooo]
collada::eusmodel-endcoords-description collada::description 0o
collada::setup-collada-filesystem collada::obj-name collada::base-dir OO
collada::range2 collada::n [oo)
eus2collada collada::0bj collada::full-root-dir &key (scale 0.001) (collada::file-suffix .dae) [Ooo]
collada::collada-node-id collada::link-descrption 0o
collada::collada-node-name collada::link-descrption OO

collada::links-description->collada-library-materials collada::links-desc [oo)
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collada::
collada::
collada::
collada::
collada::
collada::
collada::
collada::
collada::
collada::
collada::
collada::
collada::
collada::
collada::
collada::
collada::
collada::
collada::
collada::
collada::
collada::
collada::
collada::
collada::
collada::
collada::
collada::
collada::
collada::
collada::
collada::
collada::
collada::
collada::
collada::
collada::
collada::
collada::
collada::
collada::
collada::
collada::
collada::
collada::
collada::
collada::

collada::

link-description->collada-materials collada::link-desc
mesh-description->collada-material collada::mat collada::effect
links-description->collada-library-effects collada::links-desc
link-description->collada-effects collada::link-desc
mesh-description->collada-effect collada::mesh id

matrix->collada-string collada::mat

find-parent-liks-from-link-description collada::target-link collada::desc
eusmodel-description->collada-node-transformations collada::target-link collada::desc
eusmodel-description->collada-node collada::target-link collada::desc
eusmodel-description->collada-library-visual-scenes name collada::desc
mesh-description->instance-material collada::s
link-description->collada-bind-material collada::link
eusmodel-description->collada-library-kinematics-scenes name collada::desc
eusmodel-description->collada-library-kinematics-models name collada::desc
eusmodel-description->collada-kinematics-model name collada::desc
eusmodel-description->collada-library-physics-scenes name collada::desc
eusmodel-description->collada-library-physics-models name collada::desc
find-root-link-from-joints-description collada::joints-description
find-link-from-links-description name collada::links-description
eusmodel-description->collada-links collada::description
find-joint-from-link-description collada::target collada::joints
find-child-link-descriptions collada::parent collada::links collada::joints
eusmodel-description->collada-library-articulated-systems collada::desc name
eusmodel-endcoords-description->openrave-manipulator collada::end-coords collada::description
eusmodel-description->collada-links-tree collada::target collada::links collada::joints
joints-description->collada-instance-joints collada::joints-desc
joint-description->collada-instance-joint collada::joint-desc
eusmodel-description->collada-library-joints collada::description
joints-description->collada-joints collada::joints-description

collada-joint-id collada::joint-description

joint-description->collada-joint collada::joint-description
linear-joint-description->collada-joint collada::joint-description
rotational-joint-description->collada-joint collada::joint-description
eusmodel-description->collada-scene collada::description
eusmodel-description->collada-library-geometries collada::description
collada-geometry-id-base collada::link-descrption
collada-geometry-name-base collada::link-descrption
links-description->collada-geometries collada::links-description
mesh-object->collada-mesh collada::mesh id
link-description->collada-geometry collada::link-description
mesh->collada-indices collada::mesh

mesh-vertices->collada-string collada::mesh

mesh-normals->collada-string collada::mesh

float-vector->collada-string collada::v

enum-integer-list collada::n

search-minimum-rotation-matrix collada::mat

estimate-class-name collada::model-file

remove-directory-name fname
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23 OO0OOoOooooobon

pointcloud Ooo]

:super cascaded-coords

:slots parray carray narray curvature pcolor psize awidth asize box height width view-coord
:dinit &rest args Ekey ((:points mat)) [method]

((:colors cary))
((:normals nary))

((:curvatures curv))

((:height ht))

((-width wd))

(point-color (float-vector 0 1 0))
(point-size 2.0)

(fir)
(arrow-width 2.0)

(arrow-size 0.0)

Create point cloud object

:size-change &optional wd ht [Dooo]
change width and height, this method does not change points data

:points &optional pts wd ht D000

replace points, pts should be list of points or ntimes matrix

:colors &optional cls [Do0O)

replace colors, cls should be list of points or ntimes matrix

:normals &optional nmls [Do0O)

replace normals by, nmls should be list of points or ntimes3 matrix

:point-list &optional (remove-nan) [Doo0]

return list of points

:color-list [DooO]

return list of colors

:normal-list [Do0O)

return list of normals

:centroid [DooO]

retrun centroid of this point cloud

:append point-list Ekey (create t) [DoOoO)
append point cloud list to this point cloud.

if :create is true, return appended point cloud and original point cloud does not change.
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filter &rest args Ekey create [method]
Eallow-other-keys

this method can take the same keywords with :filter-with-indices method.

if :create is true, return filtered point cloud and original point cloud does not change.

filter-with-indices idz-Ist E&key (create) [method]
(negative)

filter point cloud with list of index (points which are indicated by indices will remain).
if :create is true, return filtered point cloud and original point cloud does not change.

if :negative is true, points which are indicated by indices will be removed.

filtered-indices &key key [method]
ckey
nkey
pckey
pnkey
penkey
negative
&allow-other-keys

create list of index where filter function retrun true.

key, ckey, nkey are filter function for points, colors, normals. They are expected to take one argument

and return t or nil.

pckey, pnkey are filter function for points and colors, points and normals. They are expected to take

two arguments and return t or nil.

penkey is filter function for points, colors and normals. It is expected to take three arguments and

return t or nil.

:step step Ekey (fivsize) [method]
(create)

downsample points with step

:copy-from pc [DooO]
update object by pc

:transform-points coords &key (create) [DooO]

transform points and normals with coords.

if :create is true, return transformed point cloud and original point cloud does not change.

:convert-to-world &key (create) [0ooo)
transform points and normals with self coords. points data should be the same as displayed
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:reset-box

:box

:vertices

:size

:width

:height

:view-coords &optional ve

:curvatures &optional curv

:curvature-list

:set-color col &optional (_transparent)

:point-color &optional pc

:point-size &optional ps

:axis-length &optional al

raxis-width &optional aw

:clear-color

:clear-normal

:nfilter &rest args

:viewangle-inlier &key (min-z 0.0) (hangle 44.0) (vangle 35.0)
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[poooj]

[Dooo)

[oooo)
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[Dooo)

[oooo)

oooo]

[Dooo)

[Cooo)

oooo]

[poooj]

:image-position-inlier &key (ipkey) (height 144) (width 176) (cy (/ (float (- height 1)) 2)) (cz (/ (float (- width 1)) 2))

negative

oooo]

:image-circle-filter dist &key (height 144) (width 176) (cy (/ (float (- height 1)) 2)) (cx (/ (float (- width 1)) 2)) create

negative

:step-inlier step offr offy

[Dooo)

oooo]

:generate-color-histogram-hs &key (h-step 9) (s-step 7) (hlimits (cons 360.0 0.0)) (vlimits (cons 1.0 0.15)) (slimits (cons

1.0 0.25)) (rotate-hue) (color-scale 255.0) (sizelimits 1)

:set-offset cds Ekey (create)

:drawnormalmode &optional mode

stransparent &optional trs

[oooo)

oooo]

[Dooo)

[Cooo)
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:draw vwer

make-random-pointcloud &key (num 1000) (with-color) (with-normal) (scale 100.0)

24 0O0O0O0OO

node
:super propertied-object

:slots arc-list

:init n

:arc-list

:successors

:add-arc a

:remove-arc a
:remove-all-arcs

:unlink n

:add-neighbor n &optional a

:neighbors &optional args

arc
:super propertied-object

:slots from to

:init from_ to_
:from
:to

:prinl &optional (strm t) Erest msgs

directed-graph
:super propertied-object

:slots nodes
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:init

:successors node &rest args
:node name

:nodes &optional arg
:add-node n
:remove-node n
:clear-nodes
:add-arc-from-to from to
rremove-arc arc
:adjacency-matrix
:adjacency-list
rwrite-to-dot fname &optional result-path (title output)

swrite-to-pdf fname &optional result-path (title (string-right-trim .pdf fname))

costed-arc
:super arc

:slots cost

:init from to ¢

:cost

costed-graph
:super directed-graph

:slots nil
:add-arc from to cost &key (both nil)

:add-arc-from-to from to cost &key (both nil)

:path-cost from arc to

graph
:super costed-graph

:slots start-state goal-state
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:goal-test gs

:path-cost from arc to
:start-state foptional arg
:goal-state &optional arg
:add-arc from to &key (both nil)

:add-arc-from-to from to &key (both nil)

arced-node
:super node

:slots nil

:init &key name

:find-action n

:neighbor-action-alist

solver-node
:super propertied-object

:slots state cost parent action memorized-path

:dinit st &key ((:cost ¢) 0) ((:parent p) nil) ((:action a) nil)
:path &optional (prev nil)

:expand prblm Erest args

:state &optional arg

:cost &optional arg

:parent &optional arg

:action &optional arg

solver
:super propertied-object

:slots nil

:init

:solve prblm
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:solve-by-name prblm s g Ekey (verbose nil)

graph-search-solver
:super solver

:slots open-list close-list

:solve-init prblm
:find-node-in-close-list n

:solve prblm Ekey (verbose nil)
:add-to-open-list obj/list
:null-open-list?

:clear-open-list
:add-list-to-open-list Ist
:add-object-to-open-list Ist
:pop-from-open-list &key (debug)
:open-list &optional arg

:close-list &optional arg

breadth-first-graph-search-solver
:super graph-search-solver

:slots nil

:init

:clear-open-list
:add-list-to-open-list [st
:add-object-to-open-list obj

:pop-from-open-list &key (debug)

depth-first-graph-search-solver
:super graph-search-solver

:slots nil

:init
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:clear-open-list
:add-list-to-open-list Ist
:add-object-to-open-list obj

:pop-from-open-list &key (debug)

best-first-graph-search-solver
:super graph-search-solver

:slots aproblem

:init p

:clear-open-list
:add-list-to-open-list Ist
:add-object-to-open-list obj
:pop-from-open-list &key (debug nil)

(fnnp

ax-graph-search-solver
:super best-first-graph-search-solver

:slots nil
:init p
:fn n p Ekey (debug nil)

:gnnp

thnnp

25 irteusU [
25.1 GL/X0O0O
gl::glvertices

super cascaded-coords

:slots gl::mesh-list gl::filename gl::bbox
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:set-color gl::color &optional (gl::transparent) [DooO]

set color as float vector of 3 elements, and transparent as float, all values are betwenn 0 to 1

:actual-vertices [DooO]

return list of vertices(float-vector), it returns all vertices of this object

:calc-bounding-box [Do0O)

calculate and set bounding box of this object

:vertices [Doo0]

return list of vertices(float-vector), it returns vertices of bounding box of this object

:reset-offset-from-parent [DooO]
move vertices in this object using self transformation, this method change values of vertices. coordi-

nates’s method such as :transform just change view of this object

:expand-vertices D000

expand vertices number as same number of indices, it enable to set individual normal to every vertices

:use-flat-shader D000
use flat shader mode, use opengl function of glShadeModel(GL_FLAT)

:use-smooth-shader [DooO]
use smooth shader mode, use opengl function of glShadeModel(GL.SMOOTH) default

:calc-normals &optional (gl::force nil) (gl::expand t) (gl::flat t) [Do0O)
normal calculation
if force option is true, clear current normalset.
if exapnd option is ture, do :expand-vertices.

if flat option is true, use-flat-shader

:mirror-axis &key (gl::create t) [method]
(gl::invert-faces t)
(gl::azis :y)

creating mirror vertices respect to :axis

:convert-to-faces &rest args Ekey (gl::wrt :local) [method]
Eallow-other-keys

create list of faces using vertices of this object

:convert-to-faceset &rest args [Dooo]

create faceset using vertices of this object

:set-offset gl::cds Ekey (gl::create) [0ooo)
move vertices in this object using given coordinates, this method change values of vertices. coordinates’s

method such as :transform just change view of this object

:convert-to-world &key (gl::create) [Do0O)
move vertices in this object using self’s coordinates. vertices data should be moved as the same as

displayed

:glvertices &optional (name) (gl::test #’string=) [Do0O)
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create individual glvertices objects from mesh-list. if name is given, search mesh has the same name

:append-glvertices gl::glv-Ist [DoOoo)
append list of glvertices to this object
:dinit gl::mlst Erest args Ekey ((:filename gl::fn)) Eallow-other-keys [OoO0O0]
filename &optional gl::nm [0oo0]
:get-meshinfo gl::key &optional (pos -1) [ooog]
:set-meshinfo gl::key gl::info €optional (pos -1) [DoD00O]
:get-material &optional (pos -1) [OOoOo0]
:set-material gl::mat &optional (pos -1) [Doo0]
:expand-vertices-info gl::minfo [DoO00O]
:faces oooogj
:draw-on &key ((:viewer gl::vwer) xviewerk) ooog]
:draw gl::vwr Erest args [Cooo]
:collision-check-objects &rest args [OOoO0O0]
:box [0oo0]
:make-pgpmodel &key (gl::fat 0) [Ooog]
gl::glbody CDoo]
:super body
:slots gl::aglvertices
:glvertices &rest args ooooj
:draw gl::vwr [Doo0]
:set-color &rest args [OoO0O0]
gl::find-color gl::color [O0]

returns color vector of given color name, the name is defiend in https://github.com/euslisp/jskeus/blob/master /ir

gl:;transparent gl::abody gl::param [0O]

Set abody to transparent with param

gl::make-glvertices-from-faceset gl::fs &key (gl::material) [00O)]
returns glvertices instance

fs is geomatry::faceset

gl::make-glvertices-from-faces gl::fist &key (gl::material) [00O)
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returns glvertices instance

flst is list of geomatry::face

gl::write-wrl-from-glvertices fname gl::glv Erest args

write .wrl file from instance of glvertices

gl::set-stereo-gl-attribute
gl::reset-gl-attribute
gl::delete-displaylist-id gl::dlist

gl::transpose-image-rows gl::img &optional gl::ret

gl::draw-globjects gl::vwr gl::draw-things &key (gl::clear t) (gl::flush t) (gl::draw-origin 150) (gl::draw-floor nil)

gl::draw-glbody gl::vwr gl::abody
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gl::_dump-wrl-shape gl::strm gl::mesh &key ((:scale gl::scl) 1.0) (gl::use_ambient nil) (gl::use_normal nil) (gl::use_texture

nil) &allow-other-keys

x::tabbed-panel

:super x:panel

:slots x::tabbed-buttons x::tabbed-panels x::selected-tabbed-panel

:create frest args
:add-tabbed-panel name
:change-tabbed-panel z::0bj
:tabbed-button name &rest args
:tabbed-panel name &rest args

iresize z::w h

X::panel-tab-button-item
:super x:button-item

:slots nil

:draw-label &optional (z::state :up) (z::offset 0)
x::window-main-one &optional fd
x::event-far z::e

x::event-near z::e

25.2 OOOOOOOOO

mtimer
:super object
:slots buf

Oo]
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tinit oooo]

Initialize timer object.

:start [Dooo)

Start timer.

:stop [Dooo)
Stop timer and returns elapsed time in seconds.
interpolator ooo)
:super propertied-object
:slots (position-list :type cons) (time-list :type cons) (position :type float-vector) (time :type
:init [0ooo]

Abstract class of interpolator

:reset Erest args Ekey ((:position-list pl) (send self :position-list)) [method]
((:time-list ¢1) (send self :time-list))
Eallow-other-keys
Initialize interpolator
position-list: list of control point
time-list: list of time from start for each control point, time in fisrt contrall point is zero, so length of

this list is length of control point minus 1

:position-list [Do0O)

returns position list

:position [Do0O)

returns current position

stime-list D000

returns time list

stime [Do0O)

returns current time

:segment-time [Do0O)

returns time[sec] with in each segment

:segment [Doo0]

returns index of segment which is currently processing

:segment-num [Do0O)

returns number of total segment

:interpolatingp [Do0O)

returns if it is currently processing

:start-interpolation [DooO]

start interpolation
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:stop-interpolation

stop interpolation

:pass-time dt
process interpolation for dt[sec]
linear-interpolator
:super interpolator

:slots nil

:interpolation
Linear interpolator
minjerk-interpolator
:super interpolator

:slots velocity acceleration velocity-list acceleration-list

:reset Erest args Ekey ((:velocity-list vl) (send self :velocity-list))
((:acceleration-list al) (send self :acceleration-list))
Eallow-other-keys
minjerk interopolator
position-list : list of control point
velocity-list : list of velocity in each control point

acceleration-list : list of acceleration in each control point
:interpolation

Minjerk interpolator, a.k.a Hoff & Arbib

Example code is:

(setq 1 (instance minjerk-interpolator :init))

send 1 :reset :position-list (list #£(1 2 3) #£(3 4 5) #£(1 2 3)) :time-list (list 0.1 0.18))

(
(send 1 :start-interpolation)
(

while (send 1 :interpolatingp) (send 1 :pass-time 0.02) (print (send ! :position)))

:velocity
:velocity-list
:acceleration

:acceleration-list

permutation st n

Returns permutation of given list

combination Ist n

Returns combination of given list

find-extreams datum &key (key #’identity)
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(identity #’=)
(bigger #>)

Returns the elements of datum which maximizes key function

eus-server &optional (port 6666) Ekey (host (uniz:gethostname))

Create euslisp interpreter server, data sent to socket is evaluated as lisp expression

connect-server-until-success host port &key (maz-port (+ port 20))

(return-with-port nil)

Connect euslisp interpreter server until success

format-array arr &optional (header ) (in 7) (fl 8) (strm xerror-outputx) (use-line-break t)

print formatted array

his2rgb h &optional (i 1.0) (s 1.0) ret
convert his to rgb (0 <=h <= 360, 0.0 <=1i <= 1.0, 0.0 <=s <= 1.0)

hvs2rgb h &optional (i 1.0) (s 1.0) ret
convert hvs to rgh (0 <= h <= 360, 0.0 <=1 <= 1.0, 0.0 <=s <= 1.0)

rgb2his r &optional g b ret
convert rgb to his (0 <= r,g,b <= 255)

rgb2hvs r &optional g b ret
convert rt to hvs (0 <= r,g,b <= 255)

color-category10 1

Choose good color from 10 colors

color-category20 ¢

Choose good color from 20 colors

make-robot-model-from-name name &rest args
make a robot model from string: (make-robot-model ”pr2”)
forward-message-to to args
forward-message-to-all to args
mapjoin expr seql seq?2
need-thread n &optional (Isize (x512 1024)) (csize lsize)

piped-fork-returns-list cmd &optional args

25.3 0000

inverse-matrix mat

returns inverse matrix of mat

diagonal v
make diagonal matrix from given vecgtor, diagonal #£(1 2) ->#2f((1 0)(0 2))

minor-matrix m ic jc

return a matrix removing ic row and jc col elements from m
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atan2 y z
returns atan2 of y and x (atan (/ y x))

outer-product-matrix v &optional (ret (unit-matriz 3))

returns outer product matrix of given v

matrix(a) v = a *v
0 -w2 wil
w2 0 -wO

-wl wO O

matrix2quaternion m

returns quaternion of given matrix

quaternion2matrix ¢

returns matrix of given quaternion

matrix-log m

returns matrix log of given m, it returns [-pi, pi]

matrix-exponent omega &optional (p 1.0)

returns exponent of given omega

midrot p r1 72

returns mid (or p) rotation matrix of given two matrix rl and rl

pseudo-inverse mat &optional weight-vector ret wmat mat-tmp

returns pseudo inverse of given mat

Co]

Oo]

Co]

sr-inverse mat &optional (k 1.0) weight-vector ret wmat tmat umat umat2 mat-tmp mat-tmp-rc mat-tmp-rr

mat-tmp-rr2

returns sr-inverse of given mat

manipulability jacobi Eoptional tmp-mrr tmp-mcer

return manipulability of given matrix

random-gauss &optional (m 0) (s 1)

make random gauss, m:mean s:standard-deviation

gaussian-random dim Eoptional (m 0) (s 1)

make random gauss vector, replacement for quasi-random defined in matlib.c

concatenate-matrix-column &rest args

Concatenate matrix in column direction.

concatenate-matrix-row &rest args

Co]

Co]

Co]

Co]
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Concatenate matrix in row direction.

concatenate-matrix-diagonal &rest args [0O]

Concatenate matrix in diagonal.

normalize-vector v &optional r (eps 1.000000e-20) [0O]
calculate normalize-vector #£(0 0 0)->#£(0 0 0).

pseudo-inverse-org m &optional ret winv mat-tmp-cr [Ooo]
sr-inverse-org mat &optional (k 1) me mat-tmp-cr mat-tmp-rr [Ooo]
eigen-decompose m 0o
lms point-list OO
Ims-estimate res point- [0o]
Ims-error result point-list [oo]
Imeds point-list &key (num 5) (err-rate 0.3) (iteration) (ransac-threshold) (Ims-func #’lms) (Imeds-error-func #’lmeds-error)
(Ims-estimate-func #’lms-estimate) [oo]
Imeds-error result point-list &key (Ims-estimate-func #’lms-estimate) [oo]
Imeds-error-mat result mat &key (Ims-estimate-func #’lms-estimate) oo
254 0000

read-image-file fname [00O)

read image of given fname. It returns instance of grayscale-image or color-image24.
write-image-file fname image::img [00O)

write img to given fname

read-png-file fname [O0O]

write-png-file fname image::img [0o]
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