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viewing
projection
viewing2d
parallel-viewing
perspective-viewing
coordinates—-axes
viewport
line --- edge --- winged-edge
plane
polygon
face
hole
semi-space
viewer
viewsurface ----- tektro-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

04 0000000000

OO000D0O0OO00O00O0Oclass-hierarchy 0000000000000 DOOO0OODOOOOOODODOOOO
Oobject U0 EuwsLisp0 000000 0ODOODOO0OOODOODOODOOOOODOODOOOODOODODOOOO
gboboobobooobooboboooboobooooono
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O0000OdefclassO000 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...])
.

O00000defmethod 00000000 Odefmethod00000000000000O0O0O0OODOO
gooood

(defmethod class-name

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

000000000 field0000000O0O=*eusdirx/c/eus.h000000000000C0000

O0O0O0OOCdescribe) DO O0O0OOO0O0ODODDOOOODOOODOODODODOODOOOOODODOODODODOD
Oo0oooooooobooboooooobooo0o00ooooDobo0oO0ooDoOCooOOoOOoo0On0D object d
ooooboobo0oooobouoooooboboooobo NILoogo

(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))



2.0000

(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 internal symbols
intsymcount ;number of interned internal symbols
shadows ;shadowed symbols
used-by)) ;packages using this package

(defclass stream :super propertied-object

:slots (direction ; :input or :output, nil if closed
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, 1: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,diml1,dim2,dim3,dim4,dim5,dim6)) ;dimensions

11
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(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; O if unspecified

(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 queue :super cons)

(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))
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(defclass

(defclass

(defclass

(defclass

24 000

handle)) ;file handle returned by ’’dlopen’’

13
compiled-code :super object
:slots (codevector
quotevector
type ;0=func, 1=macro, 2=special
entry)) ;entry offset
closure :super compiled-code
:slots (envl env2));environment
foreign-code :super compiled-code
:slots (paramtypes ;1list of parameter types
resulttype)) ;function result type
load-module :super compiled-code
:slots (symbol-table ;hashtable of symbols defined
object-file ;name of the object file loaded, needed for unloadin

FEuslisp OOdeftype 00 0000000000000 0O0OOCODOODOODOOODOODOODOODOOOOOO
000000000000 0D0DO0OOcoerce, map, concatenate, make-array D 00000000000
(concatenate cons "ab" "cd") = (97 98 99 100) OO0 OOODOODOOOOODOOOODOODOOODOO
00 Common LispO0 cons 00000 (quote 1list) 0O OOOO

EuwslispO0 OO0 OOOO0OODOOOOOODOODODOOOO000O0O0OCODODOO0OO0OOODODODOOOOO:integer,
integer, :int, fixnum, 0000 :fixnum 000 0000000000000 O0:flocat0000 floatO0 OO0
0000000000000 0Omake-array O element-type 000000000000 0DO0OODO :character,
character, :byte 0 byte 0 0 0O 0O O O defcstruct, sys:peek [ sys:poke 100000000 O0O0OOOO
000000000000 :character, character, :byte D000 byte 00O O Oshort word DO O OO 0O
O0000O0:short 0000 short 000D OO0ODOO0OO00ODO0OOO0ODOODOO pnamed 0000000
lispO0 00000 symbol OOOOOODOO
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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))
(letx ((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 0000000000000 OO0O0O0ODOOO0OOOOOOOOOOODOOOO
OO00000ooooooooooooooooooooooo symbol0O000OCOCOOOODOOOOOOOO
0000000000000 000NILO TOOODDODOOODOOOO0OO0ODOkeyword DO 0000 symbol
Oo0000oO0oooooobooooDDODODODOO0O000000Odefvar 0 defparameter 000000000
OO00D000O symbolOOOOOOdefvarO0symbol DO O0DOOO0O0O0O0OO0OODOOOODOOOOOOO
000000000000 0D0O0O000OO000D0OO0OO0Odefparameter 000000000 DOOOO

symbol OO OO Osymbol OO ODODOUOOOODOODODOODOOOOODO specialD0O0D0OOODOOODO
OO00000000 special 0000000000 D0OOOO0ODODOOOunbound variable 00 O0O0O00O00O0O

3.3 Ouoggn

gobgbooboobooooboooboboobobobooboobobobobobboobobOoDbobo
OO00000000000000D02000000000access0 updateJOODO00O0OOO00OO000OO
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000000000000 00D0 2000000000000000000 EusLisp 00O 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
OO000000D0O0D00OCCOO000O0lambdalist 00000000 OOOlambda-list 0 OlambdaO000O0OO
gooooobooon

&optional, &rest, &key D&aux OO0 000 Olambda-list 000 00000000000 0OOOOO
Osymbol0O0ODO0ODODOO0OO0OODODOOOO&optional O &key 000000 supplied-pd 0000
goooooooog

lambda 00 000000000000 0CO0O0O0O0O0O0Cfunction000000000O0O0O0COOOO
000000000D0000000000000D000000O0unction000000000000ODOO
ICLtL-200000000 lambda 0000000000000000000000000000000
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goooooooboooobooboobooooobooooboobooooooobObooDobobOOboooObO
OO000D00O000000000000000DO0O000000011etd sum0 lambdaOOOOO0ODDOOO
oboooOoooooooboooobooboooogoboon

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

goooboobobboobooboobooboobobooboo

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

# O00function000000000000O#’ (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)
(et ((1 0))
(mapvector #’(lambda (x) (setq i (+ i x))) v)
i))
(vector-sum #(1 2 3 4)) --> 10

EusLispO closure 000000000000 DOOOOOOO0DOODOOclosure000000O0O0O0DOO0O
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)
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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-NILOOOODOODOOODOOODOODOODOODODOOODOODOOOODOODODOO
OONILOODOOOODOooOOoOONILODOOO

if test then [else] [O0]
if00000 thenD elseJ0 0000000000000 0O0ODOO0O0O0ODOO0O0O0ODOOOPprognQO
gboooboooboobooboobooo

when test forms [0oo)
f0000O0OwhenO unless000000000000O0000O00O¢test0000 non-NILOODODO
whenO0OOOOOO0OO0ONILOOOOwnlessOOOOO00O0O0O0O0O0O0O0O0O0CCCODO elsedO
gboooboobooboboon

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

cond (test {form}*)* [OO]
0000000000 conddD00ODO0O0O0OOOODOOOODOODOODOODOODODOODOODOONO test
0000000000 non-NILOODODODOOOODOODODOODODODODODODODODOOODODOOODOO
00000000000 O¢test0 0000000000 0ODOOO¢testDO0000O0OO¢test0OO0OO
O0b0000000 test non-NILOOOOOOOOOOOOOODOOOOOOOOOOODOOOODOO
0000000000000 Ocondd NILODOOO

case key {({label | ({lab}*) {form}*)}* [0OO]
keyO label OO0 DO0OO0O00D0OO0O0O0O0formOD00000000O0D00C0O0O0OOEkeyO labelCOODO
O00eqO000 memqOO0OOOequal 00000

4.2 00000 Let

progl form1 &rest forms [00O)
form1O formsO0O00000000OO0formiO00O000000 proglOO0DOOODOOODOO

progn {form}* [00O)
formO00000D000O0O00OO formd00000OD0progn00000000O0OOCOOOCOOOO
ggodooooboooboobooodoooooooboboobbobodooooobobbbbobog
000000000000000000000 defunO defmethod 00000000000 OOO0O
gooobuooboobobobooboooboo
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setf {access-form value} * [0oo)
value0 OO0 O000 access-formO0 000000

let ({var | (var [value])}*) {declare} * {form} * [00O)
0000000000000 000 velkeOOODOOODOO0OO0wer00000D0OO0O0OO0OO0OO (1et
((a 1)) (Qet ((a (1+ a)) (b a)) (Qist a b)) D000 (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
OO00000D0DO0ODO0O0000D0DOCODOOCletd labelsOOO0OOOflet000ODOODOOOOOOO
0000000000000 00O0000000labels00000000DODOOO

4.4 00000 Exit

block tag {form}* [OO]
return-from 00 0000000000000 000O0O0Oteg000CO00O0O0ODOOCOOOODODOO
good

return-from tag value [00O)

tag0O0D0OO0O00DOOOO0OOOCOOreturn-fromO000000000CO0O0OOODOOOOO
gboboobobooboobooboobbooboobboobooboobooboboooboobo
ubobooboboobooboooood

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

catch tag {form}* 0O]
throw OO0 ODO0O0OO0OO0OOO0O0OO0DO0ODODODOODOOODOOOOOteg0OOODOO0O

00000 catchO tagOd O sys:1list-all-catchers DO O 0ODODO0OO0ODODO

throw tag value 0O]
catch 00000000000 valueOOOO tagD value0 OO OO00ODO

unwind-protect protected-form {cleanup-form}* [00O)]
protected-form 00 0000000 cleanup-form 00 0000 O unwind-protect 000000000
O0catch OOO0OODOOOOODOOO
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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]
testO non-NILOODOOOOODOOO formOOO00O000D0O0O0OwhileOO formO000O0O 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 go000D00DDO0ODOO

go tag 0o
000000000000 tagbody0OODOOD tegy00DO0OO0O0DOO0OD0O0OO0ODOODDODOO
00000000 tagbody O tag0 000000000000 00O0O

prog ({var | (var [init])}*) {tag | statement}* [0o0]
progUO00O0O0OOODOOOOOODOOOO

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

do ({(var init [next])}*) (endtest [result]){declare} {form} * [0o0]
vor 0000000000000 00vwer00mit000000000000OO0O0DOO0O0O0ODO DO endtest
000000000000 do resut 0000 (D0O0OOOOUOONILOODO) OO endtestd NIL O
O000000o0oooo ferm 000000000000 0000O0DORext00000000OODO0OO
00 wer0D00O000O0OO0OOOOOOOODOO

do* ({var init [next[}*) (endtest [result]){declare} {form}* [0o0]
do*O 0 init0d next U000 0ver 000 0000000000000 O000O00do 0000000

dotimes (var count [result]) {forms}* [0o0]
formsO0O0O0 countO0 00 count 000 0000000000000 0O0O00O00Ower0000O0O
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 formsO0OOOOO

loop {forms}* [0OO]
forms0O00D00O0O00DOOCOOODODOOODOOOreturn-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 DOOCOO0ODCODOO0O0ODODOCOOO 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)
boooobooboboooooboboooboooooboboooooboboooooboobooooonoo
00000000000 0DO0O00000DO0O00000DyI0 o200 000D0O0OOOOODODO
O0O0Oequal0000O00O0DO0ODO

superequal 0bj1 0bj2 [OO]
superequal 0 000000000000 DOO0OO0DOOODODOODOOOOOOOOOO

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

not object [00O)
not 00nullO0O0D00OCO

atom object [00O)
0000000 consO000000O0D0O0OO0ODONILOOOO (atom nil) = (atom >()) = T)
O O :vectors, strings, read-table, hash-table 00 0000000000 0OOOODOOOOOOODOOO
000000 atomOd TOOOO

every pred Erest args [O0]
000 argsO pred0 000 TOOOOOODO TOOOOeveryOOpredODODOO argsOO0O0OOO0
oooooooooooooooooboooo

some pred &rest args [00O)
args000000 100 pred0000 TOODOOODO TOODODOsomedOpredd args0O0O0D0O0O
gooooOobOo0obOOobOoboboooobooogo

functionp object [00O)
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object apply 0 funcal 000000000 OOO0OOOOOOO 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 IDOODODOODOODOOOOOODODOOOTOOOOOOODOODODOOODOODOO
gbobooboboooobobobobuobdftype D O0DOOD0OOO0OO0OO0DOODOO 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 intvecb :super vector :element-type :integer :size 5)

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

goooooobobooobooboooboooboooobooooooobooooOooooboOoooboooDbo
gbooobOoboooobooboooboboooboobooooobobooboOoboooooboooobOooonoo
goooooobooooobooobooooobooobooboooobooboboboobboobbOOoDbooo
U0O000O:nomethod O O0OOOOO0DOO0OO0OOO0OOODOOOOOOODOOOOOOOOODOODOOOOO
OO00000O00O000ODO :telephone d :mail person OO ODOOOOOOODOODOO secretary O 0O
gbobodobodbodibdd 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 000000classO selfi 00000000 DOO0OO0ODDOOOOOOOOOO
OOo0O0O0O0O0D0D0OOO0OO000000000000000000Osend-super [ send self 100000
oooon

5.1 UOO00OoOoooOod

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

:metaclass metaclass
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:element-type t

:size -1

gobooooogooobooooobbooooooooobooboooooboooboboooobooooobooon
bobooboobooboboooboooooobobobobooooobooobooobooobooboooboooooon
oooooooo

defmethod classname { (selector lambda-list . body)} * [00O)
classnamed 1000000000000 O00O0O0DOODO0O selector0000000O symbolOODOODOO
oood

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

classp object [OO]

object 00O O0OOODODODOOO TOOUOOODOUOOOODDOODOOO metaclassOOO00OD00O0O
ooooboooooogo

subclassp class super [0O]
cassO super OO0 D000 OOO0OODOOODOOO

vector-class-p [OO]
z00vector-class 00 00000000000 TOOODO

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

class-hierarchy class [OO]
cass000000O0O0OOOOOO

system:list-all-classes [OO]
ggogobbbboooooobbbbooooon

system:find-method object selector [OO]
selector00 000000000 oject DO0ODO0ODOOODOOODOOODOOODODOODODOODNO object
OOselector 00000000000 DOOOOODOOOOODOOOO

system:method-cache &optional flag (00O
000000000000 000DO0000D000D00D0 200000000000000 flagd NIL
00000000000 00000000000 non-NILO fleag0OOOO0O0OD0OOOO0DOOOOCOOO
gbooooobooboooooon

5.2 UU0OOOOOd

send object selector {arg} * [00O)
object O selectord arg D0 000000000000 0OOOyect0 0000000 OO0DOOODOONO
selector 00 0000000000000 0000O0O00O0O

send-message target search selector {arg}* [O0O]
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send-super 00 00000000 0OO0OOODOOO

send* object selector &rest msg-list [0oo]
send*0 00000000 send-message 00 000 Osend 0 send*0 0 0 0 0O 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 0OO00O0OO0O0OOCOOO0O0OOO0O0OO0O0OO0OOOO0OOOOOO0
O000D00000D0 send-super 00000000000 DOOOO00ODODOOOODOOOODO

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)]
classO00000000O00O0O0O0O0O0O0O0O0DO0DOOOOOO0O classO vector-class 00 0O O sized O
oogoooooo

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

make-instance class &rest var-val-pairs [OO]
class0 000000000000 O0O0O00O00OO wvar-val-pairs0000000000000O (make-instance
cons :car 1 :cdr 2) OO <(cons 1 2) 0OOODOODO

copy-object object [00O)
copy-object 00 00O 0OODOOODOOODOOODOOODOOODODOOODOOODOODOOODOOODOO
OOcopy-object 0000000000000 symbolOOODODOOOOOOOobjectDOODOOODODO
0000000000000 00O0Ocopy-object 10000000 D0OODOODOOOODO 2000000
looboooboobobooboboboobooboobobooobboobobobOobDOoOobOobobOon
0000000000O00D0O0O 10000 20000000copy-objectd copy-seqO0O0O0O0O0O0O0O
odoobbbboououbbOlcopy-seql copy-tree 0 U000 OOOO0

become object class [OO]
object 00000 cless0O0DODOCODODODOOOOOO0OOOODOODOOOOOOOOOOOOOOO
bbooooooboboooooooooobooboboboooooobooooboobobooooon
gbooobOoobooooboooooon

replace-object dest src [00O)
dest00sc0000000000ODODOOOODOOOODO

class object 0O]
object 000 00DDOO0U00ODODODOOU0ODODO0ODOOOODOOOODOOOOO :mamed OO0
oooo

derivedp object class [00O)
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derivedp O O object 0 class 0000000000000 0ODOO0OOOOOOOOOODOOOOOO
OOsubclassp O derivedp U0 00000000000 OO0O0OOOO0O0OOOOOOOOODO
gbooooooooboooog

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

setslot object class (index | slot-name) value [00O)
setslot 00000000000 ODOOOOODOODOOOOOsetfO slot0O0000O0OOOOOO

54 UO0O0O0OO

object Oooo]
super

:slots

object 0OODOOOOODOOOODDOOODOODOOODOOOODOOODOOOODODOODOOOO
OO0000C0OOobject00000000OODOOODODODOOOO

:prinl &optional stream Erest mesq [Dooo)
goboooodooobuooooooobboooooobboooooobbooooa
bbbt oobbooboubbuoobbooubbuouoU mesg g
000000 send-super 000000000000 DODOOODOOOOOODOOODOODOOOOO
0000000000 ooo00o0d0D#< 0000 bOO000oobDbObbO0oooobDbboooo
0000ooooboon Lispd000Oooooooo>sx0b0bo00ddoooooooooooooog
O0000O0OOobject 00000000 ODODOODODOODOOOOMsymbol0OOOODOODOO
000000000000 0Osymbold setq0 0000000000 O0ODOODOODOODODOOODOO
ooooobooooooobobbooooooobobbooooooo

:slots [Dooo)
obooboooboooOobooobooobooobooboobooooobobo0ob0n assocO OO
gooobobobbbtbooooouobbobbdooubb bbb bbbuooob o

:methods &optional subname [Dooo)

OO000poOo0o0o000oOoo0o0ooDoooOoooDboOsuwneme00O0O0O0OOODOOOOOO
uboooboboobooboooo

propertied-object Ooo]
:super object
:slots plist

property-list 0000 O0OO0D0OOOOO0OO0O0O0DO Common LispO 00O OEusLispd 00O O Osymbol
0000000 DOOproperty-list 0 00O propertied-object 00000000000 0ODODODODOODODOO

:plist &optional plist [Dooo)
00 pst 00000000000 DOOO0O0OODOO plist0000000OO0O0ODODOOOOOOO plist
O00000000dplist00 ((indicatorl . valuel) (indicator2 . value2) ...) 0000000
O000O0D00O0D indicatorJ0eqODOOO00DOO0OOOOOODOOODOO ispOO0D0O0ODO0OOO
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symbol [ indicator U0 O 0OO0DOOODOOOODOOOODOOODOOODOOODOOOOOOOODOOOO
000000000000 00000000:plist0 000 plist0D00OO

:get indicator [Do0O)
plist 0000 indicator 000000000 O(send x :get :y) == (cdr (assoc :y (send x :plist)))

:put indicator value [Do0O)
plist 00000 value O indicator 00 OO OO0

:remprop indicator [DoOoO)
plist 00O indicatord value OO O ODOODOOO0O0OODO:get 0000 valueODOO NILOOOO

:name &optional name [DoO0O)
plist0000O:mmame 0000000000 O0OCOOODOOOOODOOOOOOODODOO

:prinl Eoptional stream Erest mesg [DoOoo)
goboooboooboobboooobooobooooboooobotmame 000000 O0ODOOOO
gbooobooooboobooooboooon

metaclass 0o0)
:super propertied-object

:slots name super cix vars types forwards methods

metaclass 00 000000000000 0O0O0OOOOO0O0OOOOOOOOOOOOOOOOOOO
O000 metaclass OO0 O0O00O0O00O00OO0O0OO

:new [DoOoo)
ooooboobo0ooboobooboooobooooobo NILOoooobooooog

:super [Dooo)
gobgoboooboobobobobooboobbobbooboobooboboobooboboo
gooood

:methods [DooO]

gboooobooboobooooboooboobooobobooooboooboobooobooooobooon
gboooboobobooobobooooobooooogan

:method name D000
neme 00000000000 OODO0ODOOOODOODOOOOODOONILODOOO

:method-names subname [Doo0]
000000000 suwbneme0OOODOOODOOOOOODOOOOODODOOODOOOODOOODOOOO
oooooooo

:all-methods [Dooo)
obooooboobooboooooboooobooboooboooboooobooboooobooooboOoooooon
gooobbbboooobbbobboooooobbbbooooobbbbooooo

:all-method-names subname [Dooo)
subname 00000000000 DOOOO0O0DODOO0O0O0ODOOOOODOOOOODO objectOODO
oood

:slots [Dooo)
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gboobooboobood

:name [DoOoo)
000000 symbolOOOOO

:cid oooo]
0000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000
0000000000000000

:subclasses D000
obooobouooboobuooboobooboa

:hierarchy D000
000o00oo0ooooo0o0ooooO0ooDooOooooooOoDoOOoO0ooDoOoOooooDooooon
O0000000class-hierarchy D OO O0OO00O0O

find-method object selector [OO]
object 00O OOO0DODODOOOODOODOOOODSselector 00 0O00ODOODOOOODOOOOODOODO
object 00 ODODOODOOOODODO ohject 000D OOODDOOODOODOODOOODDOOODOOODO
goooooobo
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6 Qg

6.1 DOO4OonO

most-positive-fixnum [00O)
#x1iff=536,870,9110 integer 000 0000

most-negative-fixnum [00O)
-#x20000000= -536,870,91200 integer DO O DO 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 2721 0000

pi (mpuy
0 0000 3.14159203 00 3.14159265 00000

2pi (mpuy
2 x wQd

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 DO DO TOOOODOOOOODODOOOOODOOOOODOODOODOO

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

floatp object [O0O]

object 0 float 00O T ODOOO 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)000O0TOOOO

minusp number OO]
number 00 O0000TODODODO

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 O num20 more-numbers 0000000000 TOOOOnuml O 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 0O0O00OODOO0O0ODOODOO0DO0ODOODO0OmMmOOO
O0000000O0eps>0000000O

< numl num?2 Erest more-numbers [00O)]
numIO num20 more-numbers 0 0 0 0000000 DODODOODODOOOOTOOOOnuwn! O num2O
more-numbers 10 00 0000000000000 OODODODO0ODOOOODOOODODOOOM@O0O0O
00000 0OD0eps<OOOOoonO

>= numl num? E&rest more-numbers [OO]
numI10 num20 more-numbers 00 0000000000000 O0ODOOOTOOOO numl O numO
more-numbers 10 0 0000000000000 0O0O00O0O0OO0O0OD0ODO0ODO0ODOODO0OmMmOOO
O000000OO0eps>=0000000

<= numl num?2 Erest more-numbers [00O)]
numIO num20 more-numbers 0 0 0000000000000 0OOOOOTOOOO numl O num2
more-numbers 10 00000000000 D0DO0O0OOOODODOODOOOODOOODODOOOM@O0O0O
000000 0O0eps<=000000O0O

6.3 UUO0OOO0ODOOO0ODOO
0000000000000 integerd 00O
mod dividend divisor Oo]

dividend O divisor 0000000000 (mod 6 5)=1, (mod -6 5)=-1, (mod 6 -5)=1, (mod -6
-5)=-1.
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1- number Co]
number —1 0000

14 number [00O)
number +1 0000

logand &rest integers [O0O]
integers 00 O0O0ODOODOOO

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 1 00O OO0

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

logbitp index integer OO]
integer O NILODOOOOOLSBOOOOO imdex0000000 1000 TOODOO

ash integer count (00O
UboobDobobodn countO00O00OO0mteger 0000000000 count 0O O0OODO integer
O |count 00DDOO0O0ODOO0DOD

Idb target position Eoptional (width 8) [00O)
LoaD Byte. Idb O dpb U ByteOOUO EusLispO0 00000000 200 integer 00O 00O O target
O LSBOO position0 000000 MSBO width 0000000000 ODOOOONO (1db #x1234 4
4)0 30000

dpb wvalue target position Eoptional (width 8) (0o
DePosit Byte. target 0 LSB O O position 000000 wvalued width DO OOOO0O0O0ODO

6.4 0O0OO0OOO

+ Hrest numbers [00O)
numbers 100000

- num &rest more-numbers [00O)
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OO0 more-numbers OO0 D000 00OnemDO00000D0000000Ruem OO0000O0O00OOO

* Erest numbers [00O)]

numbers 0 00000

/ num Erest more-numbers [0O]
num O O more-numbers D00 0000num 000000000100 nemO0O0O0O000O0000OO
U integer U0 U0 integer DU UODOUOODN 1000 floatDODOOOODOOfloatOOMO

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 num érest more-numbers [00O)]
num O more-numbers 0 0 00000000000

min num &rest more-numbers [ooO]
num 0 more-numbers 1000000000000

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

random range &optional (state *random-state*) [00O)
oob0O0o0o0.000 range0 0000000000 range 0 integer DO 0O Ointeger DO OO OO
000000000 Ofleat D000 ODOODOO state J00DOO0O0O0ODOODOODOOOrandstate O
gooobbobboooob20bbb0dou bbbboooooboboo

incf variable &optional (increment 1) [0O0O]
variable 000000000 O variable O O increment D00 0 0 00 variable 000000

decf variable &optional (decrement 1) [0OO]
variable 000000000 O variable O O decrement 00 00 00 O varieble 000000

reduce func seq [0O]
200000 funcO0000000seqO0000000O0OO0OO0DOOOODOOOO (reduce #’expt (2
3 4)) = (expt (expt 2 3) 4)=4096.

rad2deg radian 0O]
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O000D0O0 O0bO0boU0boUbD#R0O0O0ODO0O0O0O00ODEwsLisp 0000000000 ODOOO

OO0OEwLisp000000D00O0O00DOOOODOOOOOOOOO0ODO

deg2rad degree
000000000000000000 #D000O0O0O0OO0O

6.5 0OO0OUOU

sin theta
thete 00000000 DO0O float O Osin(theta) DD OO

cos theta
thete 0000000000 float O0cos(theta) D000

tan theta
thete 00000000 DO0O float 00 tan(theta) 0000

sinh z
e —e~®

<" 0poooo

hyperbolic sineld

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

tanh z
hyperbolic tangentd &+~ 000000

eT —e—T

asin z

arc sine.

acos r

arc cosine.

atan y &optional z

Oo]

OO]

atan 0 1000000000 ODarctangent 00 000020000000 0atan(y/z) 000000

asinh z

hyperbolic arc sine.

acosh z

hyperbolic arc cosine.

atanh z

hyperbolic arc tangent.

sqrt number
number 00000000

log number Eoptional base
number D00 000000bese000000Obased0000 numberDOOOOOO

exp

OO]

OO]
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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 U0 symbol D0 ODDOOOOOOO0DO0ODOOO0DOOOOODOOTOODOO

symbol-value symbol [0O]
symbolUO O ODOODOOOOODOODOOOOODODOOODOODOOOODOODOO

symbol-function symbol [0O]
symbolUOD O ODODOOOOODOOOOOOODOOOODODOODOOODOO

symbol-package sym 0O]
sym 00000000000 0OCOOO0O0O

symbol-name sym [00O]
sym O print-name 0 0 0 0 symbol-name O Ostring 00000000000 Opname 00000
O00O0OO0COOOCOOOO0OO0O0 symbolr-nameOODOOOO0O0O0O0O0O0O0O0O0O symbolOOOODODO
gooooOooooooooooooo

symbol-plist sym [00O)
sym O property-list(plist) 0 0 O 0 EusLisp O plist 000 00 0 0 O association-list0 0000000
0000000000000 o000ooDO00o0DOooDoo0o0ooo0b0dnCommon LispdOO0O0
000 plistU 00000000000 000000000OEusLispO00O0OOplistd symbolOOOONO
000000 propertied-object 0000000000 D0DOOOOOODOODOODO O property-list
0000000000 propertied-object 0000000 plist 00000000000 0DOOODOO
0 Opropertied-object-plist 0 0 00 Osymbol-plist 000000000000 O0O0OOOOOOOO
get putprop 00 00O0OOOODOOOOO

boundp symbol [0O]
symbolUO0 O ODOODOOOOODOOOOODOODOOODOODO
oo:000000000000O0O0O0O0O0O0O0O0000 symbolOOOOOOOOOODOOODO boundp
cooooboooooboooooooOoOobooOoOooobooboOono

fboundp symbol [00O)
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symbolUO O ODOODOOOOODOOOOODOODOODOODOOO

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 OD0DO0O0O00OO0Ower00000000O0O0DODOO
0000000000000 0000000000000000000 special0000O0O00ODOO0O

god

set sym val [0O]
vol0 sym OO0 00000000 0O0O0O0set00000C000OOO0ODOOODOOOODDOOODOO
gooood

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

symbol 000000000000 D0ODOO0OO0OOO0O0OD0OODODOOfletd labelsODOOOOO
O00000documentation0 00000000 Olambda-list000O0O0O0O0O000O00O00O documentation
oooooooooo

defmacro symbol [documentation] lambda-list . body [OO]
O000bO000o0b00b0O00EwsLispd 000000000000 O0O0O0OO0DOOOO0ODOOn

defvar var &optional (init nil) doc [0o0]
O0ver000000000OO00Odefvar 000000000 vard unbound 000 O special 00O
dotdbwmae 000000 ODODOOO

defparameter var init &optional doc [0o0]
defparameter O O var0 special OO 00 0O0wer 0000000000 00D0O0O0ma0O0O0O
goooooobo

defconstant sym val &optional doc [0o0]
defconstant 0 Ovald sym D0 00000000 0O0O0O defvar, defparameter O setq 000 00O
000 defconstant 0 000 0000000000000 O00000000000000 symbolOO
0000000000000 0000000000d0dOOOdefconstant 100000000000
gooobbbtooooobobbboooooooo

keywordp obj [OO]
00 obj0 symbol 00D ODOO0O0ODOODOOODO 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 DODOO0OO0O0ODOOO0O000ODOODOO0O000ODOObO0OO0000D symbolODODOOOOO
O00 symbolOOsymbol 00 DOOO0O0O00DOOOO0O0OODOOOO0OODOOO4O0000#:
00000 symbolOOOOD0ODO symbolOOODOOOOOOOO symbolJOOODOODOOOOODDO
0000z000000000000000 (prefix) DO000OO0O0O0OODO (sufix) O00D0OO00OO0OO0OO

gentemp &optional (prefic 7T”) (pkg *package*) [00O)]
pkgODU0OD00O0OD0O0O0O symbolUODOOODOODOOODOOODODOOODOONOgensym [0 gentemp
000000000000 0D00D0000 symbolOOOOOD0OOO0ODOODOODOOOODODOODOOOO
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 lispO000O0OOOOODOOO

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 00O00Ub0DDOO0O0O00000 package-llist 0OODODDODODOOOOOlist-
all-packages 0000000000000 0DODOOCO0OOO0ODOOOCOO0O0O0O symbolOODOOODOODO
000002000000000000000000000000O000O0O0 (string0 00 symbol) O nick
name 00 000000000000000000O00O0O0DO0O0O0O0O0O*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 0O0O0O0COODOOO symbol
00ooooODOoooOoo NILOooooo

make-symbol string [0O]
string0 0 000000D00CO0O00D0OCO0O0O0O symbolOOOO

intern string &optional (package *package*) (klass symbol) (00O
string 0 0 O print-name 0 symbol 0000000000000 OCOODOOOODOO symbolODOODO
00000000000 string0 00 print-name D00 symbol 00000000 package 00000
ooo

list-all-packages [00O)
obooboobooboobooboobobooo

find-package name [OO]
00000000000 nicknamed nemeOO0O0O00O000OO

make-package name &key :nicknames (:use ’(lisp)) [00O)
name0 000000000000 DODOOOOOnameOdOstring0000 symbolO0OODOOODOO
obooobOoooobooboooooboboooooon

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

package-name pkg [00O)
pkg0O00D0OD0DODDODODOODOOOO

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 00000O0DOO0ODOO
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package-use-list pkg [00O)
pkg0000000000O0O0OCOOCOOODOO

packagep pkg OO]
00 pk¢0 00000000 TOOOO

use-package pkg &optional (curpkg *package*) [00O)
pkg O curpkgO use-list 000 000000000000 pkg000O0 symbolOOOOOODODOOO
000 curpkg0 D O00O0DOOO0DOOODOO

unuse-package pkg &optional (curpkg *package*) [00O)
curpkg 0 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 OO0 O00000O0000ONO symbol OO
00000000000 0000symO00pkg0 00000 symbolOOOODOOOOODOO symbol O
export 10000000000 DOOOODO single colon”:’0000000000O00ODOOOOOOO
O0export 000000 symbol O double colon ”::” 00D O0O0OOOOODOexport 00O symbol
OOuse-package 0000000000000 import 1000000 DOODODOONONOsymbol O
export 0000000000 0OOO symbolDOODOOODOOODOOOODOODOODOODOODOOO
000000O0Osymbold 1000000000000 000O00O00O0OO0O0OOexportdOpkg00O0O
0000000000000 symbolO0O sym 000000000000 0O0OODOOOOO symOO
O print name 00 0O 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 D OO0 000 import 000 O0OO0OOOOODOOODN symbol O
pkg0 0000000000 ODOOO0O symbolOOODODOOODOODOONO symOdO0O print-name
0000 symbol0OOOOODODOO”name conflict’ 0000000000

do-symbols (var pkg) Erest forms [0OO]
pkg D000 ODO0OD00OD0O0O0OOsymbol0DOD00ODO00ODOOD0OODOOODOO formsO000000O
ggd

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

pkgOD 000000 symbolOOODOOODODODODODODOOODODOO forms0O0000000O0O

do-all-symbols (var [result]) &rest forms [0o0]
O000000000O0O0OsymbolJ0O0ODO0ODOOOOOOODOOOO forms00000D0OOCCOO
00100000000000000 symbolOOO0OD0O0O0OOferms001000000000O
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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 posD0 0000000000 O(setf0000)0000000O0OO0O0OOODO
UO0D0Osequence U0 D OUODDODOOODOOODOOOODiIt, char, integer, float DO ODODOO
O00elt00O0OD0OODOOODOODOO

length sequence [00O)
sequence 10 000000000000 OOlengthO000COCOOO0O0O0O00O0OO0OOOOOODODOO
0000000000000 000O0D0lengthOD 0000000000 0ODOOODOOODOOOOOOO
OO00D00O0 list-lengthOO0O0O0000D00ODODO sequence d fill-pointer 00000 00O Olength O
O0000000oOooOoOoOo0OOO fill-peinter 10000000000 OOCOOOOOODOOOCODO
array-total-size 00000000

subseq sequence start [end] [00O)
sequence d start 0000 (end—1) D000000000O0O0OO0OO0O0OOend00O0OOOOODO
00 sequence 00O ODOOMO

copy-seq sequence [OO]
sequence 1000000 0ODO0ODOOOODOOOOOsequence0 00 000D 0OODOOOOODODODODOO
000000000000 copy-tree 00000 0DO0OODOOODOOOODOOODO copy-object O
googo

reverse sequence [OD]
sequence O OO OO OOsequence 00D ODDODOOOOODOO

nreverse sequence [O0O]
nreverse [ Oreverse J 00 (destructive) 0000000 Oreverse 0000000000 Onreverse
ooooo

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

000 sequence 0O D0 DOOO0DOOO0DOO0O sequence0 0000000000 Dappendd 0O OOO
0000000000000 0000000AO result-type d O cons, string,vector,float-vector [
oo0ooooooo

coerce sequence result-type [00O)]
sequence01 000000000 DOO(coerce ’(a b c) vector) = #(a b ¢) 0 (coerce "ABC" cons)
= (abc)U00DOvresult-type OO0 O O0O0O0DOO00OOOsequence00 0000000 O0OODODOOOOO
O O result-type 0 O vector, integer-vector, float-vector, bit-vector, string, cons 000
0000 10000000000000000000 10000 0coerce Osequenced 00O result-type
0ooddooooooooooon
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map result-type function seq érest more-seqs [00O)
functionO O seq 0 more-seqs 000000 NOO (N=0,1,---)00000000000O0OOOO
00000000 result-type 00 O00DO0OO0OODOO

fill sequence item Ekey (:start 0) (:end (length sequence)) [OO]
sequence J start 0000 (end—1)000004dem 00000

replace dest source &key :startl :endl :start2 :end2 [OO]
dest0 000 start1 00 end1 0000000 source0000 start200 end20000000000
OO00QOsterti0 start200000000000OendI0 end2000000000000CCCOODO
00000000000000000O00O000000end000OODOOODODOOOOOOOOOO0O0OO

sort sequence compare Eoptional key [00O)]
sequence 1 0 Unix O quick-sort 00000000000000 (destructively) 0000000 OkeyO O
dobodoooboooooooobooobooooobooooo b0 oo ooooooooooog
O000D0O000O0DbO0ODOOCsort (1 1) #>) 0000000 0OD0O0O1IDO1DOD0000ODOOO
oo ouooO#w>=U#’<=00000000000

merge result-type seql seq? pred Ekey (:key #’identity) [OO]
0000 seql 0 seg20 O result-type 00 000000000000 O0OOCODO predD000ODOOO
gooooad

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

0000000000000 merge00000000000D00OOOO0OO0ODQODOmerge-list 0
merge J 000000

00000010000000-f0-fnet 0000000000000 0O0DOODOOOOOOO0OO itemd
sequence 1000 00Osequence 00000000000 tem 00000000000 OCODOOOOOOO
0000000000000 0000D0000itemO0000000O0ODOO0ODOOD 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 iten0000000000000000O:count000000000000BO0O0O0O0OO
O0000O0:stert0 0000000000000 O0O0O0O0O0C0COOO0O0O0O0O0C0COOOeq1O0O0O
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:end00000000000D0O0COO0O0O0ODO0O0C0O0O0O0ODOAO :count
U00000oboobDOo0n0Ontestd test-notU#’eql OO DOOODOOO0O0OO0O0ODOOO dtemO
oboooooobo

find-if predicate seq Ekey :start :end :key (:count 1) [00O)
seq0 00000 predicated non-NILOOOOOOOO:countODOOD0OODOOO
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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 seq00O000000OO0O

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)

segO000O000D000 temO 0000000 100000000000000OO

delete item seq Ekey :start :end :test :test-not :key :count [00O)
delete 0 Dseq0 00 0000000000000 DODDOOOOO0Oremove 100000000 dtemO
0000000000000 000DO00D00D00DbO0000DO000O: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 olditem D newitem 00000000000 O0O0O0ODOCOOOOOOO
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 countO0 0 0O0O0O0O olditem O newitem OO0 0000000 seq0 0000000 OODOOO
00 olditemODO0OOODOO

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 consOO0OO0OODOODOOODOONILODOOOTOODOO

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

car list [00O)
stOOOOOOO0OOONILO carO0 NILOOOOatomd car00000000O C(car (1 2 3)) =
1

cdr list [OO]

kstO0O0D0OO00O0DO0O0OO000OO0OO0O00D0O0O0OONILO edrO NILOOODOatomO edreOD0OOO
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 1list) (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)
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Lst0 000000000 OOsecond, third, fourth, fifth, sixth, seventh, eighth 0000000
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 O00O0O0O0OCOOOOO

last list [00O)
Lst0OOOOD0OODOOOO0OO consOOO0O

butlast list &optional (n 1) [00O)
Llst0ODO0OO0 nODOOOOODOOOODODOOCO

cons car cdr [00O)
car 0 card cdr 0 «dr 000000000 consO0O000O

list {element}* [OO]
element 00 0000O0O0OODOOO

list* {element} * [O0O]
element 0000000000 0OCO0OCODOO0ODO0O0OO consO0000D0atomOOO0OOOOO
OO000DDO@(istx 1 23 °(456)) =(12345 0000

list-length list [00O)
LstDODOO0OO0ODLstODODOODOOODOODOO

make-list size &key (-initial-element nil) [00O)
size0 0000000 snitial-element 00000000

rplaca cons a [00O)
cons0 card «000000OOsetfd car0 00000000 (rplaca cons a) = (setf (car cons)
a)

rplacd cons d [OO]
consO cdr0 d0O00D000Osetfd edr0 00000000 (rplacd cons d) = (setf (cdr cons)
d)

memgq item list [00O]

member 0000000000000 0O0 eqOOODO

member item list Ekey :key :test :test-not (00O
LstOOO0O0000D0DDODOODOO0O0LEstDDOOD dtemO00000:test000000000O0ODOOCODO
NILOOOOOOOOOOOOoOoOoOoOoobooooOooo0ooooOo0o00ooO0o000bo0000
O0000O:testU00D0O0OO0O#’eq0 000 (member ’a (g (ay) badgeay)=(adge
avy)

assq item alist [OO]

assoc item alist E9key :key :test :test-not [OO]
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aist0000 carO:test 0000000000000 O0O0OOOOOOOONILOOO0O: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 volJO0OO0O0O0O0O0ODO (cons (cons key val) alist) JOOOOODO

append {list} * [00O)
Oo00o0oooooDoboo0 kstODOO0OO0000O00O0O0O0OooODOOOLstDODODOO0OOO00OoOO
oooooo

nconc {list}* [OO]

00000 kst0O000 edr 000000000000 LstOOO0OO (destructively) 00000

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

flatten complez-list [00O)
atom 000000000000 000 complez-list0 000000000000 O0DOOOODOOOO
complez-list 000 00000000000 O0DOOO (flatten ’(a (b (c d) e))) = (ab c de)

push item place [0OO]
place000000000DO0O0O(OOO)O iten0O0OO

pop stack [0OO]
stack00000000000DOO0O0OOOOOODO stackOO (NIL)OOOONILOOOO

pushnew item place Ekey :test :test-not :key [0OO]
00 dtem O place 00000000000 place0000 dtem 0000 :test, :test-not 0 :key OO 00O
member OO0 O0O00O000O0

adjoin item list 0O]
00 ditemD kst OO0DO0D0000LGst0D0O00D0OODOOOO

union list! list2 Ekey (:test #’eq) (:test-not) (:key #’identity) [0O0]
2000 0000000000

subsetp list! list2 Ekey (:test #’eq) (:test-not) (:key #’identity) [00O]
Lhst10 Lst2000000000000000O0Gst1 D000D00O00O0O Lst200000000000
gooooo

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

200000 Lst10 Lst2OD0ODDOOOO

set-difference list1 list2 Ekey (:test #’eq) (:test-not) (:key #’identity) [00O)]
Lst100000000D0 Lst200000000000000O0O00O0DOO0OOO

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 tree00000D00ODODODOOO0OOOODOOO0OOO0O0O0DODODOOCcopy-object
000000000000 copy-treeld (subst t t tree) DO0O0O0OO00O0OO

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

mapcar func 8rest arg-list [OO]
arg-ist 000000000 func0 mapO0 000000000 DOODOOO0OOmMapcar0d00O0Q00O
dolist OO QOO0

mapcan func arg-list &rest more-arg-lists [00O]
arg-ist 000000000 funcO map 0O nconcO0000000000O0O0O0DOODOODOnconc
ONILOODODOOODODODOOOmapcanOOaerg-ist 00 000000000000 OOOOODOODO
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-vectorJUOUIDDODOO
O00000000000Omake-arrayO000OOO0OOODODO :integer, :bit, :character, :float,
:foreign 0000000000 O0DOOOOODOODOODOODOOODOODOOCOODOOAO sinitial-element O
anitial-contents 0000000000000 DOO0O0DOODOODOOODOOOOO

array-rank-limit [00O)
ooobooobooooo

array-dimension-limit [00O)
#1000 0000000000000 00D0O000000000O000OO0OO0oOooOOooooOd
ooooboobooboooboa

vectorp object [OO]
O0O00D0O0ODODOO0O0O0000000Oobjectd vector, integer-vector, float-vector, string,
bit-vector 0000000 DOO0OO0O0OO0OO0OODODODODO TOODO

vector &rest elements [0O]
elements 10 0000000000000

make-array dims &key (:element-type vector) [00O)
:initial-contents nil)

:initial-element nil)

Aill-pointer nil)

:displaced-to nil)

~ Y~ o~~~

:displaced-index-offset 0)
(:adjustable nil)

OO000o000Do0O00dms000D0000D0OO0O0ODOO damsO000O0OO0ODOOOODDOOODO
ooo

svref vector pos O0O]
vectorJ pos DD 00000 0OOwector 0000000 0O0DO0OOOOODOOODOODO

aref vector &rest (indices) [00O)]
vector indices OO0 D000 O0OOO0OODO0ODO0OO00OOOndicesD 0000000 vector0O0O00O0
O000000aref0 0000000000000 wector000000000O0O0OODOOOOODOO
ooodoboobooboobuooboobooboboboobDoobDoOoboOobOoobOon

vector-push val array [00O)
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array 0 fill-pointer 00 000000 vel000000Oarray0 Ofill-pointer 000000000000
OOwl000000O0Ofl-pointer 100000000000 100000000000 0O0O0ODOO
ooo0obOoobOOobOobobooboOooooon

vector-push-extend val array [00O)
array O filllpointer 00 000 000OOODODODOD errey000000O0O0OOOOOOOOOOO
vector-push 0000000

arrayp obj [OO]
00 opyOODOODOOODOODOODOODOODOODODO 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)
errayd0 0000000

array-dimensions array [00O)
errayd 0 00000OO0O0OOOOOOO

array-dimension array azis [00O)
array-dimension 0 O array 0 axis 00000000 eisO00000OODOO0O

bit bitvec index [00O)
bitvecDd index0 00000000000 0DOODOO0ODOODOOODODODsetfd bitOOODOOODOO

bit-and bits1 bits2 optional 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 [OO]
bit-nor bits! bits2 Eoptional result [O0O]
bit-not bits! &optional result [O0O]

00000 bits1 0 bits200000000000O0O0ODOO0ODOADO 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#\Z2000#\a0#\z000T0000

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

lower-case-p ch [00O)
00 chO#\aO#\z0OOOTOOOO

alphanumeric-p ch [0O]
00 chO#\00#\90#\AD#\Z20 0 0#\a0#\z000T0000

char-upcase ch [OO]
chODOOOO0DOOOO

char-downcase ch [OO]
chODOOOO0DOOOO

char string index [OO]
string 0 index 000000000

schar string index [OO]
string0000000000string0 0000000000000 000OOCOOODOOODOOOschar O
goooo

stringp string OO]

sting0 000 (256 000000000)0000000OTOOOO

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

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

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

nstring-downcase str &key :start :end (00O
strogdgogobobbboogooooooboobog

string= strl str2 &key :startl :endl :start2 :end2 (0o
00 stri0 str20000000TOO0O0OOstring=000000000000000

string-equal str! str2 Ekey :startl :endl :start2 :end2 [OO]
stri0 str20000000000Ostring-equal 0000000000 OO0ODOOO
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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> stril str2 [00O)
string>= strl str2 [00O)

str10 str200000000D0CO0O000DOCOOCOO00ODOOO00O0OO0ODO0CO0O0O00DO0O0O0ONIL
gboOobob0ooobOobooooobobooobOoboboboobOobAaczOOOomm

string-left-trim bag str [00O)

string-right-trim bag str [00O)
str0000000000D00000 g0 00000000 DODODOOODOODOOODODOODOO
bog 0O ODOOOOODOODOOODOODOOOOODOODOOODOOstr0OOODOODOO

string-trim bag str [OO]
bogUO0OO0ODOOO0ODOOOO0OOD O OOOODOOOODOO ser000D000O0DOOODOOOO

substringp sub string [OO]
swb0000 string0 000000000000 ODOOTOOODOODOOOOODOODOOODOOD

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 0”7 ?0” 07 7’07?07 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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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)
hteb OO0 keyODOODODODOODOOgethashOOsetf 00000000000 keyOOOOO4
O000000000O0Ohash-table 0000000000000 O0ODOODOODOOOODOOOOOO
1/rehash-size D00 00O Ohash-table 00000 2000000000000

remhash key htab [00O]
hteb OO OO keyOOOOODOOOOODODOOODODOO

maphash function htab [0O]
htab 00O D000 functionO map 000

hash-table-p z [OO]
00 z0O hash-table 0O 0000 OODOOOOOTOOOO

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

rehash-size empty deleted)

hash-table OO0 0 OO Okeyd value OO0 0000000000 OO000D0O0QC countD O keyd valueO
00000000000 hash-functionD 000000 sxhash 000 O test-function 0000000 eq
O000OemptyO deleted 00 keyDOOOD 00000000000 OO00OO0OO symbol(OOOOODO
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gbooobgoobooobgon

: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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87 00O

queue O FIFO(first-in first-ouwt) 000 0000000000000 00000O0O00OOOcar O queue 00
0000000 quene 00000000 qOO0O0O0O0OOOO (print (carq)) 0000000cedr D000
O000o0O000ooooooono

queue 0o0)]
.super cons

:slots (car cdr)
FIFO quene 00 OO OO

:init D000
queue OO0 0000

:enqueue val [DooO]
OO queved xOOOOOOOOOOOOOO

:dequeue &optional (error-p nil) [Do0O)
OO0 quene 0000000000000 0OO00OOquened00000Oqueued 0000 Oerror-pd NIL
0000000 00oDoOoO00ooooooooo NILDODOOoO

:length [Do0oO)
OO0 quene 00 O0ODOOO

:empty? [Do0O)
OO0 quene DO OOOOTOODOO

strim s D000
U0 quene 000000000000 OOOquened 000 sOO0O0O

:search item Eoptional (test #’equal) D000
OO0 queued item OO0 O0O0O0O0D0OO0OOODOODOOONILOODOO

:delete item E&optional (test #’equal) (count 1) [Do0O)
OO0 quene 00 item OO0 OO00OO00O0OO:count DOODOOODOOOOOOO

first [Doo0]
U0 quene 000000000 DOOO0DOOODOOODOODOOOO

:last [DooO]
OO queee 0 000000O0O0O0O0O0O0OOO0OCOOOOO
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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 00 0000000000000 OOO0O TOODOO

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

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

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

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

open00path 00000000000 DOODOOOO0OODODOOOOpeth D00 O0OOODDOOOOO
:direction0 O :input, :output 000 :ioc0 000 10000000000000OCOC0O opendOOon
O :append, :new-version, :overwrite, :error U NILO sferists000000000000O0OO0O
O0D00D0ODO0O0ODO0O0ODO directionD :input 0O 0000 OO O :4f-does-not-exist 0 0 O :error,
:create NILOODOO 100000 :new-version, :rename [ :supersede U0 OO0 O0OOOOOO
00000 :directionO :output 0 :i0 00 0000000000000 0O0CODOOO0O00OOD :input
000000000000 0O00000000O00000000000000000Oprobe-filed OO
OO000000 :buffer-size 00000000 5120000 :permission 0000000 0#06440000
SunOS400000 600000000 O0ODOOOOODOO

with-open-file (svar path . open-options) Erest forms [0OO]
pathO0 0000000000 open-options 0000 000000000000 swerDO00O0OOODOO
0000 forms00000000O000000forms0000000000O throw, return-from 0O
00000000000 D0ODO00DODOO0OOwith-open-file d 0 unwind-protect 00 O O close
Oo00o0ooooOoDooooooooooooooon

close stream [00O)
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streem D0 00000000000 TOOOOstreemOOOODODOOO0OOOOODOONILODOO
gooooOoOooooooooooooOoOoOoooooooooooooOogoGecooooooooo
ooooooo

make-string-input-stream string [00O)
string0 0 00000O0O0DOOO0O0O

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

sizelOOO0O0OO0OO0O0OO0O0O0O0DOO0ODOO0OOODOODOOOOOOODOOOOODOOOOOOOsizeO
gboooobooboooboobobooboooobooogoon

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

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

00 (broadcast) 0000000000000 OO0O0O0O0O0OOOOOOOOOOOO output-streams
goooooo
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9.2 000 (reader)

gboooobooooogd

*read-base* 00 000000000000 10

*readtable* reader 0000000000 OD0OO0DOOOOODO

Reader OO OOODOOOODOO

( ooooooo

” gpoooooo

’ goooooood

# opoooo

H oood

back-quote

list-time eval

Q oo

% cooooooooood

-

goboooobon

\ 0oooooooo
.| 0oooooooo

o0bD0o0oDo000OsymbolDOOOOO0OOOODOOOOOOOOODDOOODOOODOODDOOO
0000000 symbolDOOOOOOO0ODODOOOO’abcd’ABCODODO symbolJOOODOOOOOCODO
0000000000000 000000’|ABC|,’ABCO’abc0000000O0O |Jabe|l O’abe 00 0O symbol
O0000000ooooDooDOo0 symbolDD0OOOOOO0O0O0DOOO symbolOOODODDODODO EusLisp
gboobooobOooooboobooboooboooooooboooboooobooobooooboooobOoooooon
0000 :UPCASE O *print-case*0 0000000000 O0OOOOO

100000 1w0000000000 10000000 000000O0C0O0O0O0COODOOOOOOOG
O0’|g:peubel 0000 symbol 000000 D0O0OO0O0D0OOOOOOD0OODOOOOO0OOOOOOOOODO
0000 000000000000000000000C00 letter00000000O0O0O0O0O0OOOOOO
O00000000000000000000 (hardwired)O 00 00 OO copy-readtable 0 O 0 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))) D ODDDOOOOODDOOOODOO
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OoOO0oDOoDOoboooOobo0o0oooboobOoDOond%@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

#, UO0DOOOOOO

#+ 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 NILOODOODOODOOOODOOOODOOO eofd000D000O00OOOOO
OO0000000000 eofwalued D00 eof-walue 0000000 ONILOOOODOODOOOOODO NILO
OO00000ef000000D0OOOO00ODOOOO0DODOO0ODOODOO0OODOOOOODDODOOODOOO
0000000000000 000000000000000consd gensymOOO00O000O0O

recursive-p J Oread-macro 0 00 0000000000000 O0DOOCO0ODOOOODOOOOOrecursive-pd
non-NILOOOOOOOODOODO0DO0OD00000000#n=0#n#000000000000000O0ODOODOO
oO0o00ooOO0obo00oOo0obOooOoOoboOobobooooboooOoDbooboo

read &optional stream (eof-error-p t) (eof-value nil) recursive-p [OO]
sO00d100000n

read-delimited-list delim-char &optional stream recursive-p (0o
delim-char 00000 sO0000D0000O0D0O0OOOODOOOODOOO#KN]OOODOOOOO
O00oooO0ooooooooo

read-line &optional stream (eof-error-p t) (eof-value nil) [00O)]
#\newline(U0)JDO0OUD 1000000000000 0LUOO0O0ODOOUOOOOODOOOOO

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 sUOO0O0O0O0O0O0O0OD sO0D00OD00O00O0O0DO0O0O0OLO0O0ObO0O0 sbO0ba string
0000000000000 00000OO0O0O0Omake-string-input-stream 00 0 00 string-stream
oogooooo

unread-char char &optional stream [OO]
streemO char00 0010000000000 ODOODOOODOODO

peek-char &optional stream (eof-error-p t) (eof-value nil) [00O)
streem00 100000000Ostreem000000000000O0O0COO0O0O0QOCO read-char O
000 unread-char 000000000 OO00ODO

y-or-n-p &optional format-string Erest args [OO]
format-string0 args D00 O0O00D00O0YY O n0”?00000000 000 «w”00000O00O
000000000y O TOODOD nODONILOOOOD ODODOODOOODOOOO

yes-or-no-p &optional stream [0O]
format-stringd args 000000000 “es0 no07 00000000 “yes” 000 “no” 0000
O000000000yesOO TOOOD noOONILOOOD ODOOODODDOOOODO

00000 readtable 00D O00O0OOOOreadtable 000000 O0OO0O0O0ODODOOO *readtable*0 O O
ooagd

readtable-p z [00O)
z 0 readtable OO0 O0TOOODO

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 OO
gdd

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

charO read-macro0 0000 funcO00O0OO0O

get-macro-character char [readtable] [OO]
char read-macro0 00000

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 char0 000 00O dispatch read-macro0 00000
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9.3 0000 (printer)

gboboooooobooooobobooobooboobooboboobooonoa

*print-case* 00 000 :downcase JJ O OO0 symbol DO ODO0OO00O00OOOOOOsymbolOOOO
Oo00o0ooooooooooooon

*print-circle* 00 0000000000000 OO0ODOOOO
*print-object* 000000000000 O0OOOOOO
*print-structure* #0000 000000000C0000O000O
*print-level* 000000000

*print-length* 000000000

*print-escape* 00000000000

*print-pretty* 00000000000

*print-base* D0 00000000000 1000

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

print obj &optional stream [00O]
prinl 0000 terprid 000

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

princ obj &optional stream [00O)
O000O0OOescape0 000 00quoted 000 (add) DO0DO0D0OOO0D0OUOprint 000000 Oprine
00000000000 00D0O00000000D0000 (princ ’abe) OOO0DODO (princ "abe") O
O00000o000oDo0o0oooooooooooooooooon

terpri &optional stream [OO]
#\newline(O O )OO OOOOstreem 000000

finish-output &optional stream (00O
00 streemO00000O0O0

princ-to-string z &optional (1 16) [OO]

prinl-to-string = &optional (1 16) [OO]
0000000000000 D0002z000000000£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 00 ), ~C(00), ~F(OOO00), ~E(0 00
0), ~G(general float), ~V(dynamic number parameter), ~T(00) 0 ~% (00 )000000000O
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 DO0ODOODOOOODDOOOODOOOODO.

print-functions file &rest fns [OO]
fileD fnisO0000007defun”00000O0O0O

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 funcO00000D0O0O0DODDOODOOODOOODOOODOODOO

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

tprint obj tab &optional (indent 0) (platen 79) (cpos 0) [OO]
o000 opyOODODOO

print-size obj [OO]
000000 opyOODOODODODOO
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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 setf0 aref 000000000 0OOOOODOOO

map-file filename &key (:direction :input) :length (:offset 0) (:share t) (:address 0) [00O]
fileneme OO ODOO0ODOODOOOOOODOD0O0OOfilename0000000000ONFSOOODO
O00000O00O00bO0O0bO0OOd0/devOOOOOOODOOODOOOODOODOODOODODOO
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 OO 02000000 mode=#010000 O
gooooOrlFrO0OO0O0O0O0OOCOOOOOOOOOOOOOOOOOCOOODOOOOOOO0 FIFOOODO
gbooooOoboooobooboooobobooooobobooooOoboon

ooooooooo FrFIFOOODOOOOODODOOOOODOOOOODODOOOODOOOOOOO
OO0000unixmsgetl O ipcrm 00000000000

make-msgq-input-stream key &optional (buffer-size 128) [00O)
key0ODOO0D0ODODOOOODOOOODOOOODOOOODOODO

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

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 000000oD00ooo00oooooDoooooDoooD1ooOooDoOoood
000000000 multiple connection serviced 0000000000000 0O0ODOOOOODODODOOOO
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open-server 100 0000000000000 0O0DOO0O0O000O0ODODOOOOO0O0O0O0OOO 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 oboooobooboooOo oooboobooooboooa
gbooooooboobooooboooboooooooboobobobooboobobobobobOoboDobOooboOooboon
b0 boboooooooooobOoboboobobooboUooboobUobOobOoDOoboDoboobDoboooDoo
obooboooooboobooooobooboooobooboooooboooboOoooobooobooon
oooon

0000000000000 00 0000000000 boo0oo000n unix:ssendto 0 unix:recvfrom O
oooooooodg

;33 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)

goboobooooboobooooooboo

make-socket-port sockaddr [00O)
toboobooooboooboobooobboooooboobooobooooobooboobooobooon
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make-server-socket-stream sockport &optional (size 100) [OO]
oboobooboobobooooobooooboobooobooono

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

open-server port remote-func [00O)
gobooboobooobooobo pert0b0O00OO0OO00OO0ODOOODOOODOOOOOOOOOOOOOn
gboboooooooOooboboboooooooooboboboobooooooooobOoboooon
OO0O00DoOoOoOooDooOodOremote-func00000000D0OOOODOOOODOOOO

connect-server host port [OO]
make-socket-address [0 make-client-socket-stream 0000 0000000000000 OOO0O
hostd port 000000000000 DODODOOODOODODOOODOODODOODOODOOOO
00000000000 ooooooDoooooooDoooooooooooooon

9.5 0OUOOooon

select-stream stream-list timeout [00O)
streem-list 0 00 00000000000D0000CO000000000D0DDO0O0O0OOtmeouwt000O
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]
streem0000000COCOCCOO0O0O0O0O0OO functionDDODDDODOstreemDO0O00O0OOCOCODODODO
gooobboobogobooobobooobuooboboobboboooboobbobboobbo
OoO0O0O0O0O0O0O0O0O0O0ODODDODOOODOOOOOO functionODDODODDODODOOOOODODOOOSIGIO
0000000000000 00000000000000000000000000 functionO OO
000000000C0streen 00000000000 OOOQOODOO SIGIODOODOOODOO stream O
000 wix:fnctlO 000000
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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 neme0 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]
pathOO0O0O0000O0O0DOOOCDpethODOO0O0ODOOOOODODOOOOO

pathname-type path [OO]
pathDOO0D0O000O0O0O0O0O0DOOO0DODOpeth 00 OO0D0OO0OOO0DOOODOOO

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

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

namestring path [OO]
path0O0OO000OOO0O

parse-namestring name [OO]

truename path [00O)
path00000000DOOOOODOODOOOOODOODOOO
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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]

UfileOOODODO UNIXOOOOOODOOOOODODODOOO find-executable 0 00 OO path-list O
0000000000000 UNIXO whichOOOOOOOOQOODOOOOODOODO

file-write-date file [OO]
fileDO0O00OO0O0OO0ODOOO0ODOOO0ODOOODOO (unix:asctime (unix:localtime (file-write-date
file))) D0DO0ODODOODOO

file-newer new old [OO]
O00OnrewOOO0OD0 od0DOOO0O00ODOOOODOOOODOOOOTOOOO

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

directory &optional (path 7.”) OO]
pathO0O0O00000O0O0DOOOOOOODOO

dir &optional (dir ”.”) [00O)]
dirOO0O0D0DO0O000O00O0OODODODODOOOOODOOOOOO0
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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 00 000Oidentity UOOOOODODOODODO :keyOOOO
gooooOooOooOoOoOoOoOoOoOoOoOOoOO

eval form [environment] [00O)
formO00000000O000O0O0ODOOO *evalhook*O formO environment 00000000000
OO00O0OhookOOODOODOOODOODOOOODOOOONO

apply func Erest args [OO]
args0 funcO0O00000O funcO0D000O0 symbolO lambda OO0 closure 000000000 D0OOOO
00000 (special form) 00000000 args0000000000 args0000000O0OOOODO
0000000000000000000000000egs0000NILOODOOOOOapply0QO
000 funcal U0 O00O0C0OOO0OOOapply D funcall 00 10000000CO00O0O0OODOOCO
(apply #’max 2 5 3 (8 2)) --> 8.

funcall func &rest args (00O
argsO funcO000000agsO0000func000000D0CO0O00ODODO0OOODOOODODOOOOO

quote obj [OO]
obj000D0O0OOOO

function func [00O)
closure 000000000 furcO symbol OO OODOODOOOOODOODOO

evalhook hookfunc form [env] [00O)
hookfun 0 *evalhook*0 000000 formO00000000O

eval-dynamic variable [00O)
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0000000 wariable(symbol) 0000 OO

macroexpand form [0O]

OO00formO000 calDODO0ODO0OO00OOQOO0ODOOCO0ODOO0ODODOO0OODOO0ODO callODDO
0000000000 cdlOOOODOOOODOOOOODOOOO

eval-when situation {form}* [00O)
situation O compile, load, eval DO O OO0 0OOfrmO000000O0O0O0 situationO0 000
000000000 DO0eval-whenOOOOOODOODOOODDODOODOOODODOODOOODODOOOOO
O00compile 00000000 0OOformO00000000O0OOOODODOODOOODOOOOOONO
00000000000 DOooDO00bDd0Odefmacro0 0000000000 callOOODOOODOO
000000000000 000000000O1oad 0 situation00 00000000 O0OOO form
OlbadO0O load 0000000000000 OO0O0OO0OO0OOO0OOOlcad000O0OO0OO0OOOOO
0000000000000 000000000000000000O01ecad00000D0OO0DOODOO

0000000000000 0Oevall situationDOO000000D0OOOOO0O0O0OformO00000
OO0 lbad0O0O00D0OO0OODOODO

the type form 0O]
formO type 000000 OO type 00 :integer, :fixnum, :float 00000000 O0O0OOOO
oooooooo

declare declaration* [00O)

0000 declaration0 000000000 O0O00O0DO symbolOOOOOO0ODDOODOOOOOOO
gboooboobooooobobobooobooboo

special 0000000 DOOO

typeOOOO0ODOOOOO; (type integer count); DO OOOODODO integer, :integer, fiznum, :float
O flat0 00000000 DODOOO0ODOOOO0OODOOO0OODtypeC00O0OOOOOOO
00000000 (integer count) 0000 0OOOO0OO float-vector,integer-vector 1 0 0 0 0 0 O
0000000000000 (type float-vector vecl) DOODO type OO OODOOOOODOOO

ftype 00O D0OOOOODOODOOO

optimize 0 0 0 0O 00O *optimize*0 0O O0OOO (0-3) 000000
safety 000000 *safety* 0 D OO0 OO (0-3) 000000
space 000000 *space* 0000000 (0-3) 000000
inine 000000

not-inline 000000

proclaim proclamation [O0O]
oooooOooOoOOO0O0OO0OO0OO0OO0OO0OO0O0O0O0O0O000000000Odeclare0100000000O0O
oooOO0OO0O0O0OO0OO0OO0OO0OD0OOODOproclaimO001000000000000O0O0O0O0O0OOOO

warn format-string €rest args [00O)

format-string0 args 000000000000 0OCO *error-output*J 00000

error format-string Erest args [00O)
*error-handler* 0 J 00 0000000000000 0O0D0O00O0OO000O0OODO0OUOOOOOO0OO eu-
serror’ 0 *error-output*0 0 00000 format-stringd args0 format 0000000000000
O00000000000000D (session) 0000000000000 0O0OODOOOOOOOOO
throw 00000000000 ODOODO0ODOO0DODDOODOOOOOODOOODOOODO
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0000000 Ewlisp0 0000000000000 O0OOOOOOOO *error-handler*0 00000
000000000000 D00000000D000D00D0O00D00O0 Euslisp O install-error-handler [0 O
O0000000ooo0oooo00ooo0oooo0ooooooooooooooOoooooog

install-error-handler handler [00O)
handler 0D O0O000D0OO0O00DOOOODOOOOODOOOODOO
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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

kk [DD]
gooooo

skkk [DD]

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

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

eustop Hrest argu [00O)
oboooboooooao

eussig sig code [00O)
SIGPIPEOOOO000O0OO0O0OD0O00OOOeussighOOSIGPIPEODOOOOOOOOOQOOOOOO
gboooboboobooboooonod

sigint-handler sig code [00O)
SIGINT(control-C) 0000000000 O0OO0OOOOUOOUOOOODOOOOOOOOOOOOOO

euserror code message Erest arg [OO]
O000bO00obOoobobobodOmessaqged 0000000 O0ODOOODOOOOODOO

reset [OO]
0000b00bOobobOobboOnb ewstopd 00000000

exit &optional termination-code [OO]
Ewlisp0 0000000000000 D000O00DBDO0 termination-code (0..255) 0000

h 0O]
*history* 0 D00 0000000000000 0000000000000O0O

! &optional (seq 0) [00O)
D00 seqq0 000000000000 Oseg0 0O O0O0O0O0OO0OO0O0OOOOOOOOOOOODODOOO
seqq0O00000O0COOOOOOOOOOOOOOOOOOOOOOOOOOOOOO0OOCOOOO0O0
O0000000000000000000000000000000 control-H (backspace) O control-B
000000 dcontrol-F O contro-k KOOOOOOOcontrollADDODOODOODOOODO control-L OO
O00000000control-COO0O0D0OD0O0O0O0ODOODO D control-M (carriage-return) O control-J
(line-feed) DO OD0OODO0O0OO0OO0DO0OO0O0OD0O0OOODOOOseq00O0O0O0 symbolOOOOODO
oooooOOOOOO0ODOODOOOOO0OO0O0OOsymbol0000000OOOOOOOOODODDO

new-history depth [OO]
depth 000000000 *history* DO OOOOdepth 00O O0OOO00O0OOO *history*O O OO
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
OO000O0O0O0O0O0OOO0ODODODODODODODOOO0O0O000000000000000000d basename0 00000
000000000000 ab’0000000000O0OO00O0O0O0O0O7b.’ 0000000000 ib(...)7
000000000 0ooobDoooooogoograpb.oc’00oO”ap’0 000000000 ODO0O0O0OO0
000 UnixO7cc’0”1d”0000000000DOCO0ODODOOODOOCOOOOODOOOODOOOODOOO
0000000000000 oo0goo cooooooooooonon?ing”, ?struct”, ”union”, "register”,
Pextern’0 00 07¢c/eus.h’0 0000000000000 OOOOOOOO”pointer”, ”cons”, ”makeint” O]
O0000ooo000ooo0o00oooooo00oooDoOo000ooDoo0Uo0oDooDooooDoooOg
0000000000000 0DoO0d0eentry0000O00DOOOOOO

closure 0000000 OO0OOclosure 0 00 return-from 0 0 0 0 0 unwind-protect O O O clean-up
OO00o00oo0oooooooooooooooon

disassemble 00 000000000000 O0O0ODOOOO0ODOOOO0ODODOOODOOOOD COOOOOOO
OO00000 adbOOOO0DOO

euscomp {filename}* (UNIXOOOO]
EwlispO00OOOO0OCODOOO

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) ; run ¢ compiler

(:entry (pathname-name file))

OO000000o0ogoogo”rg seile000000000ODOOOO0O0OO:werbose TOOODODODO
0000000000000 0DbOo0oOo0o0oDo0ooooooooobOoOooOoDOooOOooooOooon
coptimize, :c-optimize O :safety 000 000000000000 0OOCO0OODOODOO EuwslispOOO
O00O00O0bOO0O0obOOobDOobooOdpie00TOODOOODOODOO

compile funcname [OO]
000000000 ODOcompile000000O00OO0OOOO0OOOOOOODOODOOODOOODOOO
OOcompile-file 000000000000 0O0O0OOloadd0O0O0OO0O0ODOOOODODOOODOOODOO
goooooo

compile-file-if-src-newer srcfile &key compiler-options [0O]
srefile00000000000D000OO0ODOOO0O0ODOODOO0ODOODOOOODOODOOODOODOO
00000o0o0ooooooo>o’0onoooboobonoooooad

*optimize* [00O)]
oooooooooooooooood

*verbose* (00O
non-NILOODOOOOOOOOOOODOOODOOOOODOOODODOODODOoO0ooOOooOOoOobDoooooo
gooooo

*safety* 0O]

ooooboooooao
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10,4 0OO0OO0OO0OOOOO

load frname &key :verbose *load-verbose* [00O)
:package *package™
entry (pathname-name fname)
:symbol-input ” Jusr/local /bin/eus”
:symbol-output 7a.out”
:1d-option ””

load 00000 O0OOOOODODOODODOOOOOOOODOOOOO0DODOO EwlispO000000O0O
000000000 Meme 00000000000 DO0O0O0000OEwslisp000000000O0O0O
0000000000000 000000Omagic number 100000000000 D0OOO0O0OO
0o0dddooopooooooooo0’T0D0ODbU0OO0U0DUOOUOOODODDOUOODDODODOOOODOO
Jodo0oo0odoodooOoooDOooU0oO0’ro0od00DU00D0DO0ODO0O0DODUOODOOoOOg
0000000000000 0000O0O0”?/”000000000000000000O0Oload OO
O00000O=*load-pathx0 0000 0000D0OOCDO0OOODOODODOOODOOODOOOOOOO
xload-path*[0 ("/user/eus/" "/usr/lisp/") 0000 fremed D00 "1lib/math"00000000O0O0

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 TOOOODOfilesOODOOOOODODOOO

*modules* [OO]

uboobogboobobboaoboaoboobooogon

provide module-name [OO]
module-name 00 0000000000000 O0O0OOOO*modules*x0 000000 module-name O
symbol 0000000000000 0OO0OOrequire 010000000000 00O0O0ODOOOOODOO
odoooooooooooooood
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require module-name &optional file [OO]

*modules*[] 0 0 module-name 00000000000 file0000O0O0O0Oprovide O require 0 00
000000000000 0o0oOo0ooO0o0D 2000000000000000001000DORO
O0DO0”A’0 20000000007B’07C’0000000B’07"C’0000000000O0”A’00
0000000000 000ooo00Ooddd  providelOOO0O0O0O00O0O0O0O0O07A’000000
0000000000000 000000000 require 10000007B”’07C’000 provideO O
000000 (require "A" "a.0") 00000000 O’B’O0000000QO0O*modulesxdd0"A”
000000000700 00000=*modulesx0”A”’07’B’0000000000000ODO0O0ODODO
07’C’00000000007A’00000000000007C"O*medulesx0 00000000000

system:binload opath gpath &optional (entry (pathname-name opath)) [00O)
(symlfile ” /usr/local /bin/eus”)
(symout ”a.out”)
(Idopt ”7)
gooooooooobooooooboo
[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]
Lst00D0000D00D describe0OO0O00O0O

inspect obj [0oo)j
inspect O describe 000000000000 O0DOOO0O0DOslet000000OODOO0OODOO
O0000Oslot000000000O0000O0000Oslot00000O0000’70000000080
cooooooooooboOoo

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 OtepicO0 000000 symbolOOODOODO KCLODO
0000000000000 0000 Ewlispd 000000000 DOOOODOOOOOO

apropos key [00O)
apropos 0000000000000 0OOOODOOOOOOOOOOOOOOODOOOOOODOOOO
OO0000O0symbol-name 000000000000 keyDOOODODOO symbolOOODOOO

apropos-list key [OO]
apropos 1 O0O0O0OOOOOO0OOOOOOOOOOOOOOOONO

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

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

functions &optional (string ) (pkg *package*®) [OO]
pkg0 0000000 OO00ODDOOOODO string0 D00 symbolOOOODOOOOOODOO

btrace &optional (depth 10) (00O
depth0O00000O00DOCOOODOO

step-hook form env [00O)

step form [00O)
stepU trace U0 000000 0O0OO0O0OOOOODOOODODO0ODOODOO

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

untrace &rest functions 0O]
0oooooooon

timing count &rest forms [0o0o]
formsO countO0O0 000 forms0O 10000000000O0OOOOO

time function [0oo]
function0 OO O0O0DO0ODOO0ODOOOOODOODO

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

sys:list-all-instances aclass [scan-sub] [0O]
OO0000D0O0O0D000 acless0000000COODOODOOOODOODOOODOOOOO scan-subO
NILOOOaclessOODO0OOOO0O0O0000O0DDOOO0ODDOODOaclassOO0000O0O000O0OO
obooobooooooaon

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

sys:list-all-special-bindings [00O)
gooobobboooooboboobooooon
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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]
symbol0 00000000 DOOOODODO fileODOOOODOODOO fileDO0O0ODOOOODOOOOO
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 U0 0O0O0Osave 000000000 ODOODOOOOOOOODOOCOODOOOODOO
00000000000000000000 lib/eusrt.1 00000 *toplevel* 0 00000000000
lib/eusrt. 1000 Euslisp000000000O00D0OCO0O0O0DOOOODOO

109 OUOOOoOoO

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

lisp-implementation-version [00O)
OO0 Ewlisp00000D00O0OO00OCODO0ODOO0O0OOOO0ODOODODOOOOOOO"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

address0O000000000DOOOOOO0OODOOOOOODOOOOOODOOOOOODDOOOOO
gbooobOobooooboboooooboooobobooooboon

peek poke 000 0000000000000 O0OOOOOOOOOODOOOODODOOO :char, :byte,
:short, :long, :integer, :float, :double 00000000 OOOOOOODO(SYS:PEEK (+ 2 (SYS:ADDRESS
’(ab))) :short) J0cons 000000 IDOOOOODOOOOOOODO

list-all’ 0000000000000 0OOCO0ODOOO00O0OO00DOOO00ODOOOOOODOOO0ODO
gboooboboooooboooobooooono

sys:gc [00O]
googooboooobobobuoooobbbooooob bbb bbb bbuoo
oboooboooboo

sys:gctime [00O)
sudoboooodoooogloooodooooooodo2oogoooooooooooooon
00000100000 1/600003000000000000000000000000000O0OO
oood

sys:alloc size [OO]
000000000 swelOOOOODOOOOODOOOOOOOOOOOOOODOO

sys:newstack size [OO]
O0000O000000O0size0000000DO00OO0OOODOOO

sys:*gc-merge* [00O)
OO000000000000*ge-merge*0 JGCUUOODOUO0ODOOO0ODOOOOOOOOOOODOO
idddddddddogoobibb cons 000000000000 0o.3
00000000 04000000000000000000000000 40%00000000dcons
ooooooboooooobobobboooooobbbboooooDoboObo0oooUoDboDboo

sys:*gc-margin* [00O)
000000000 dd0*ee-margin*O OO ODOO0OO0O0O0OOO0OO0OODOOOOOOOOOOO
J000UNIXOOOOODOoDDOhoooooooooooooooobooooobobooobooooo
0250000GCOOO2%000000000000000000000

sys:reclaim object [OO]
00000 object 0000000 0ODOODOOODO0ODOO0ODOOODOODOOODOOODODOOODOO
uboooboooobobooood

sys:reclaim-tree object [0O]
object DO DOUODO symbol OO ODOOOOODOODOOOODOODOO

sys:btrace num [0O]
LspO0OODOO0O nemOO0D0O0O0O0O0OD0O0ODOOOOODOOOOOO

sys:memory-report &optional strm [0O]
gbooobooboboboboobooboobo stem0bOo0OOODOOO

sys:room output-stream [00O]
gogoobobbooooobobobobooooon
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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 00 Solaris2 0 O ELF O O
OOO#10000000000 (sys:peek #x10000 :long) O"ELF’O00000O00DODOOO #xff454c46
O00000DOwvector 0000000000000 foreign-string0 00000000 wectordO0O0O
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 000 0000000000000 OOO0OO00ODOOOOCOOOOODOOOOOOO
0000d0000ooOoooooooOooODOoODOO00000000000000d04d ”segmentation fault”
OO0O0O00O0Oshort, integer, long. float, double word DO DO OOOOOOOOOOOOO”bus
error’0 00000

sys:list-all-chunks [00O)]
O000pooo0o0ooood chumkOO0O0O0ODOOOOODOOOOODOOOODOOOO

sys:object-size obj [0O]
oy 00 0000000000000 O00O0O0OCOODe0O0OOOODOOOOO0OOOOOODODOO
oo0o00o0o0O0o3bob0o0o0oooob0ooooobolo0ooo0oooo2000000000000000
oobooooOOoOO0OOO0O0O000000000O0O0OOCcoOOoOOOOODOOOmM300000000
oooooOO0O0O0O0O000O000000000000000000000000000000symbol
OO00000DO0O0DODOproperty-list DO 00 print-name string 0000 symbol D00 OD DO
ocooooooooOooOoOOOOOooo
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11.2 UNIXOOOOOOO

EusLispO0OUNIXOOOOOOODOODOOODOOODOOOooOoooooooooooooooobooooo
O00000000000000000000000OUNIX system interface (2) 00 U0 O O O *xunix-package*
0000000000000 0000DO000O00DO00O00000000DO00DOO00DOD0O0DO00o0DOOoDOOoooOad
000000000000 0000000000 Ounix:socket, unix:bind, unix:connect 0 OO OO
0@0000ooooo IpCODO0O0DODOOn

11.2.1 0O0O

unix:ptimes [00O]
gojogoobooooobboooooboooooob bbb bbb bbbUooo
O5000000000000000000000000 unix:getrusageO0 00000000

unix:runtime [00O)
DDDDDDDDDDDDDDDDDDDDDDDDDDDI/6ODDDDD

unix:localtime [00O)]
gooboboooooooooobbooooooooobobooodoooob oo oooooma
g uodoodobobodesei0bObob o0 Do oD mbooaoa
doo0ododooboboooooooboooooooooa

ex.) unix:localtime => #(10 27 12 8 10 116 2 312 nil (““JST’’> ¢¢JST’’))

unix:asctime tm_intvector [0O]
0000000000000 00D000000000000000 (unix:asctime (unix:localtime))
0000oO0oooOo0ooooooooooon

11.2.2 0000

unix:getpid [OO]
0000000oooo Ibe0O00OOoOo)ooOO

unix:getppid [OO]
oodooboboooo Ibogood

unix:getpgrp oo]
ododDOooooooIboooo

unix:setpgrp integer [OO]
0doooboooooo Iboooooo

unix:getuid [00O)
oooobogooboob Ibobogg

unix:geteuid [00O)
gbooboobobobobooobo Iboooo

unix:getgid [00O)
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ooooboooopbobobooo Ibboog

unix:getegid [00O)]
oooobobobooobooboooboooobo Ibobgoobo

unix:setuid integer OO]
O00o0ooooOooooooooo Iboooooon

unix:setgid integer [00O]
00o0obo0oboboboboboobooooo Ibobbogoooo

unix:fork [0O]
00 Ewlisp0 0000000000 O0DOOODODOODOODO forkODOODOO0ODO pidOOO
000000000000 0000000000000003300000000 system:piped-fork [

gooooon

unix:vfork [OO]
OO EuwslispO fork 0000000 Euwslisp0OO0OO0OO0OOOOOODOOQOOODOOOOODOOO
ooo

unix:exec path [OO]

Euwlisp00O0OO00O0DOCOOODOOOO

unix:wait [00O)
0d0oodobo0obobobobooobouooboobo

unix:exit code [00O)
O000D00OOcde000DO0O0OO00ODOOOOOODOODOODOODODOO

unix:getpriority which who [00O)
0000000000000 0000000whichOOO(DOOD0)01(COODOOOOO)O20000)
godol1ooooaa

unix:setpriority which who priority [OO]
whichO whoOOODOOODOOOOODOOODOO prierity000000whichd00,1,2000 1000
O0whoO0Owhich0ODOOOODO0000 (which=00000000000which=1000000
O000000Owhich=20000000ID0O0O0O)0who0 000000000 OOOOOOOOO
0000000000000 Ewlisp00000O000D0OO0ODOOODOOO0DOODOOODOODOOODOODOO
0000000000 000000D0D0D (unix:setpriority 0 0 10) 0000000 10000000

unix:getrusage who [OO]
who0OOOODODOOODOOOODOOODOOOOODODODOODOOOODOOODOOODODOOOODDODO
O0000o0bo0oobOobDOOlispirusage 0000000

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 */
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int ru_msgsnd; /* messages sent */
int ru_msgrcv; /* messages received */
int ru_nsignals; /* signals received */
int ru_nvcsw; /* voluntary context switches */
int ru_nivcsw; /* involuntary context switches */
unix:system [command] [0O]

O00000d commandd 00000 commandD OBourn-shell 00000000000 0O0OOOOOO

unix:getenv env-var 0O]
env-var 100 00O00O00ODOOO

unix:putenv env [0O]
U0000bD0o00bO00dl env0O0O0D0O00envdDO"VARIABLE=value"OOODOOOOOOOOO
ooooboooo

unix:sleep time OO]
tme0 0000000000 OODOOOOOO

unix:usleep time OO]
tme0 0 0000000000000 O0O0O0O0O0(OD0OOO0O0O000O000OO) usleep OO Solaris2 0
00000 Systemb 0000000000 OOOOOOO

11.2.3 0OO0O0O0OO0OO0OOOO0OO0

unix:uread stream [buffer] [size] [00O)
streem 00 size OO O0O0OO0OOstreem DOOD0DO0O00OO0O0OO0ODOOOOOOODOOODOOOO
0 () 0000000000000 Wwffer 0000000000000 OOOO0OOODOOOOOO
0000000 streem0000000000000D0OC00OOCO0O0O0 stream0 fdO0O0 buffer0000
O000000000uwnixiuread 0000000000000 0000Ounix:uread 000000
ooooboooboooooo

unix:write stream string &optional size [OO]
stream O stringd size 00000000000 si2e 000000000Ostmng0 00000000
good

unix:fentl stream command argument [OO]

unix:ioctl stream command buffer [OO]

unix:ioctl_ stream commandl command2 (00O

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

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

unix:ioctl WR stream commandl command?2 buffer [size] [OO]
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unix:close fd [0O]
fd00000000O0CO00DOOOO0DOO

unix:dup fd [0O]
fA000000000000D000000OO0DOOOODOooDO

unix:pipe [00O]
ggoobbbtooooobbbbboooooubobobon

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

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

unix:unlink path [OO]
path0O0O0O0O00OOCOO0OC hardOODOOODOOOOODOOOODOOOODODOOODOOOOODOO
gooono

unix:mknod path mode [0O]

O00000000 inode0O00OOpathdOpathname 0000000000000 0OO0O0O0OO0ODOO

unix:mkdir path mode OO]
000000000000 0000000path0Opathname 000000000000 0000O0O0O
good

unix:access path mode [O0O]

path0 00000000000 0ODODO

unix:stat path OO]
pathd inode 000000000000 O0OOOOOOOO

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 [00O)
ooooboooboooooo

unix:chmod path integer [00O)
pathO0O0 000000 (permission) 000000

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

unix:isatty (stream | fd) [00O)]
O0Ostreend TTYOOOODOOO (OCOODOO0OODOO0OOOOO TTY)DOOOODOOOOOTO
ggdd

unix:msgget key mode [00O)

keyODOOOOODODOOOODOOOODOOOODOOOODOO

unix:msgsnd qid buf [mtype [flag]] 0O]
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 socketU0 000000000 DOOO0O0 UNIXOODDOOOOOODDODOOOOnamed OUNIX
oooobgooboobooo

unix:connect socket addr [00O)
socketO addr 00 00000DOO00ODOODOOOOOO

unix:listen socket &optional backlog [OO]
socket00DO0ODOODO0OOOODOGcklog0 0 O0DOODOOOOODOOOODOODOOODOODOO

unix:accept socket [00O)
socket 00 DOO000OO0ODOOO0OOODOODOOOOODOOOODODOOOODODOOODOO

unix:recvfrom socket €optional mesg from flag [00O)
socket 0 0000000000000 000000O00000Ounix:xbindOOOOO0O0OO0OO0OO0O
gobboodbbddmesg UUO0D0O0O0DLOOODDOOO0DOOOO0ODLOOOODLDOODLDODOmesgd
000000000 uwnixirecvirom D0 0000000000000 00D00DOO0O0DOODOODOODOO
0000000000000000000D0O0DO0DODODOOO0

unix:sendto socket addr mesg Eoptional len flag [00O)
addr 0000000000000 O00O0DOOOOODOOOOO0OO0DO0ODOOOOSsecketDODO0OODOOO
0000000000000 00000D000000000D0Omesg0000O0DOOO0DOODOODOOIen
gbdbooodobooooboboouobooooboooob oo UobLobUobLDooOo

unix:getservbyname servicename [OO]
/etc/services O OO NISOOOODOOOOODODOOO servicename DO0O0O0000O0OO0O

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

unix:syserrlist errno [OO]
errno00000000O00O0COOODOOOOODOOOCOOOOOO
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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)
pid000000D000D00ODO0O signalCO0O0O0

unix:pause [00O)
dboooboobobobobooobuooboobooboboo

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

unix:ualarm time [OO]
ttme00000000000O0O00DO000 unixtalarm OO OO OO Oualarm OO0 Solaris200 00
Systemb 00000000000 ODOOO0O

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 (ITIMERREAL), 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 00DOCO00D0O0O000OOdunix:select-read-fd 0 Oselect fdset nil
nil timeout DO 000000 read-fdset 000D 0000000 OOODOOOOOOODO (dOOODO
gogooooo
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11.2.5 0000000

gobobooogobooooboboooobooooobobo1oobooboooobo10bb0nDo
O Eslisp0000000000D000O0O0OSolaris200000000000000O0C0O0O0O0O0OOOOO
gooooood

unix:thr-self [0O]
00000000000 ooo ID(0o)o0oo

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

unix:thr-setprio id newprio [OO]
(00000000000 0000000 newprio0 00000 newprioD OO0 OO00D0OOOOOO
00000000 00DOO0O000D0Orewprio0 00000000 ODOOOODOODOCPUODODOO
gboboooooobobobooooooobooboobobobooooobooboobOoboobooooon
oooooooo

unix:thr-getconcurrency [00O)
0000000000000 000U00O0O0UUO0 (Do)oooo

unix:thr-setconcurrency concurrency [00O)
concurrency U0 00000000 IWPOOODOOOOOconcurrensyd 000000 100000
g00d0oo00oDO0d00O0dbOo0oO0oOoO0DOOo0ooDOoooooDOooD 100 WpOOoOOoOOoOOOO
0000000000000 oooDo0oD0oo0DooooDoooooD ceUODODUOODODDOOD
concurrency 1000000000000 0O0O00OOO0O0OCconcurrency00000000O00OO00O0OOO
000000000000 DO0O0DO0O000O00ODO0O000dconcurrency1000O00O00O0ODOOODOO
00ooooopooooo

unix:thr-create func arg-list &optional (size 64%1024) [OO]
size0000 lisp0000000OsizeD OO0 COODODOODOODODODOODOOODOODOOODOO
000 aerg-listd func0 0000000000000 0OOCOOODOOOOOOOOODOODOOOOOO
oooooobobooooo

11.2.6 ODO0O0OOO0OO0O0OO

unix:malloc integer [OO]
Euwlisp00O0O000DOOCOOODOCOOODOO

unix:free integer [OO]
unix:mallocO OO OO00O0O0O0O00D0OCOOODOO
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]

uboabggobooooboab

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]

gboobooboobobooboon

unix:tcsets stream buffer [0O]
gogoobobobbooooooobon

unix:tcsetsw stream buffer [OO]
gogogobobobbooooooobobbooooooobobbooooobbobobog

unix:tcsetsf stream buffer [OO]
ggoooooboobooboboooodooooooooboboobobbbdooooobobbbbobog
goooboboboogo

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 [O0O]
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 000000O0dneme00000000000000O000O0O0Onndbm
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 0000004 O00000000DO0OOO0O0OO000O0ODOEkeyO
datum 00 00000Omoded 0(00)0000 1(D00O0)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
gboboobobooooboobooobod werdoOobooboooobooooooobooboooboooo
oono

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

OO000O00O00o0ooDooOooDretlic0’O 0D ewsOO00O0O0OO0ODOOOODOOOOOOODOOODOOO
good

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

O00D00O00000D0O00OO0Euwslispd0 ezOO0OO0ODOODO0OO0OOODOODOOODO ez00O
OO00000000000 Euwslisp0000000000D0 ez00D000 EuwslispO0000OO0O00D0DODOOO
O0ezUO ezOUODOOOODOODOODODOODOODODOODOOOezOOO esc-POO0OO esc-MOOOODO
00000000000 00oDoCO00Ewslisp000D00O0CCOOOODOO00O0O0OODDOODODO0OOOOOOO
gboobobooboobooboooboobooobooboboouobbdbemacs0000 M-X run-lisp00O
gboooboooooooon

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

ez Eoptional key [0O]
ez0ODODO0ODOO0ODOODOOODOOO LispOO0bOOObOOonoooog

piped-fork &optional (exec) Erest args (00O
00000 fork 00000000000 EwslispO000000OD0OOOOOO

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)
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;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)) ;; 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

EuwlispOOOOOO0OOO0O00OO0O0O0O0COOOOOO0OOOO0OOOEwLispd 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 OO0OOdefstruct0 0000000000000
00000 struct-name 0 OO0 000

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

Oo0OO0O0O0O0O0O0O0O0OD0DODODOOOO0O0O0 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 00 0000000000000 00ODOOOOOO0DODODODOSolaris2000 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]
0000doooooooooooooogddfuncnamed OFEuslisp 00000 symbol 0 0 O Omodule
O0Oload-foreign 1 000000000000 0ODOOO0O00ODODOCOO0O0O0O0O0OecnameDODOO0O
0000000oo0o0o00oooo cooooooooooooooo” myfunc’000000O0O00O0O
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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OCOOFORTRANODOOOOOFORTRANOOOOODOOUOOODODOOOODOOOODOAO call-by-
refference 000000000000 OOO0O0O0O0O0O0OO0O00OOO100000000000000O
000 FORTRANOOOOOOOOODOODODODODODOOOOOOOOOOOOOOOOOOOOOO

defun-c-callable funcname paramspec resulttype . body [0o0]
000000000000 0DODO000D0 Euwslisp000000O0DOO funcnamed OFEuslispd00000O
OOOOD0OOO symbol OO paramspec J Odefforeign 0 000000 OOOOOOOdefforeign
O paramspec O 0 0 0 defun-c-callable 00 paramspec 0 0000000000000 COOOO0O0OO
O00000000000 :integer O 0int,char,short 0000000000 DOODODOO :floatd0O
float 0 double 00000 O resulttype D O LispO0 0000000 resulttype 00000000 O0O0OOO
000000000000 0000000000000000000000kdy00DOO00OOO CODO
O000000D00D00D0OO0 lisp000000Odefun-c-callable 000000000000 LispO0O
0000000000000 00defun-c-callable O funcname 000000000 O Osymbol 00O
O000D0000000OsymbolOO0OOOOOODO foreign-pod 00000000 OO0O

pod-address funcname [OO]

defun-c-callable 000000 COOOO0OO0DQO LispO0 funcname DO OO0 OO0D0QO Euslisp O
gobooboooboooboobobobobobooooooboo0oboobOo0D Lisp0OOoooOoDOOO
ooooboood

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

float2double float-vector [doublevector] [OO]

float-vector OO O0OO0OOO0OOOOOOOOOO0ODOOfloat-vectorDOOOOOOODOOO
ooooboooooooon

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/vxworks"

=> 1d <vxwserv.o

—> Sp VXwserv

port 2200 is bound.

VxWorks 0 i000000vxwserv 00O 0000000000000 0OO00OO0OOeusdOODOODOO
O VxWorks OO DO O0OO00 VxWorkks OOOOOOOOO0OODOOEuslispd VxWorks DODOODOOOOOO
OO0000vxwservO OOO0O TTYOOODOOOOOOOODOOOOODOO

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 O0vxwsOODOOOOOOOOOOOOOODOODODOOOODOODOOO
goo

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

2.struct DO O0O00000D00O0 struct OODOO0OD0O0DOO0ODOODO
3. 0000int, float, double 000000000000 O0O00O0O0O0O00O
4. 0000000D0O0O000DOOO0O0O0DOOOOO0ODOOOOODOOOODOOOO0ODO



11. VxWorks 103

(:host ”asvx0”) [OO]
(:port 2200)
(:buffer-size 16384)
(:priority 1280)

(:option #x1c¢)
host D000 vxwsOODOOODODODOOOOODOOODODOOO0OO0OOODOODODOOOOOOOOOOOO
O0:hest0 00000000 O00OO0O0 VxWorksOOOOOOOOOOOOOOOODOOODOOAO :port
OO00OVxWorksOO vxwservO DO ODODODOOOODOODODO0OOOODODOODODOOOOODODOOO
0000000000000 00000000 :eptionD0O000O000ODOOVxWorksOOspawn 000
gddooobobooodobooooooooouoon

connect-vxw &key

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 D0O0D0O0ODOOOvew-streem 00O connect-vxw OO OO0 0OO0O00OOOO
OO00000O00entry0D00VxWorks 0OO0OO0D0OO0O0DOOO0OOOO0OODOOODODOOODO
OO00000DO0OO000O00DDOOb0OO0000VxWorks O findsymbol OO0DOOOOOO0OD0OODOO
0000000000000 000entry0D00000O0D0CO0VxWorksOOODOOOOOODOODO
O00000O000Oresult-type00 00000000 (:integer D00 :float)D000O00OOOO0O
O0O00O00000000000000float-vector, integer-vector, string0O00OO0OO0O0O
00 Ogeneral vector(lisp 000 0000000000000 OOO)0000O0O00O0O0ODOOOOO
OOO000 VxWorks DO OOOOODOOODODODOOOOOOOeysODODentry00000O0O0OODODODO
000000000 EusLispd OO0 Ointeger, float, string, integer-vector, float-vector,
integer-matrix, float-matrix0 0000000000000 COO00OOOOOOOOOOOCOOOO
OOoOoO0o0oO0oOoOoOoOOoOoOOooooOoOO0vxwservOOOODODOOOOOODOOOOOOODODOO
VxWorks 000 000007sin”000000000000000000000DD (vxw *vxw-stream*
"sin" :float 1.0)

defvxw eus-func-name entry args Eoptional (result-type :integer) [0o0]
defvxw 00 Ofindsymbol 0000 vxw OO OOOOOVxWorks 000000000000 0OODOOO
O00000000VxWorksOOO entry0000D000QO EuslispO000 eus-func-name 000000
OO000D0000000 eus-func-neme00000000000VxWorksOOOOOOOOOOODODO
000000000000000000000000000 *vxw-stream*0000000000000
VxWorks 000000000 O0OOC0OOOOOOO0ODOOO0OOO0OO0ODOO0OOOOOODOOOobDOoOoboOon
O000OeuwsOO00OdefvxwOODOO0O0OOO0OO0O0OOOODOOOOOOODOOODOODOODOOODOO
oooood
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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

shared

memory

: tiinbos
scheduled scheduled -

CP
CP
bykernel i rary

O 5 Solaris 000000000 DOOOOODOOOOODO
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main
alloc alloc 11
L . mutex lo allog
~o @5
blocked /'/\\blocked
) y
imlage- , fork
procesping mark GC relad-
thread SeNnsoy
-\ ’/)]o/m
fork
N
L= blocked swedp
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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r

wriii////

post
thread-1 —

request) it p
"\ _sema T thread-2 =
requester |~ | server b

wait post
=
NS

thread-object h free-thread
list

parameter

read

done
sema

rite

H
o)
[
Qo

-
-

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
Ubo0dobO0O0plistO000000OC00OOO0ODOOOCODOOOOOOOODOOOO0O0OOODOOODOO0OO0
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
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thrl thr2 thr3 ... thr- -
' i ' - thread-1 ™7 thread-2
port
l Y:wait *wait * write —
twait ) & wait ‘; read
barrier . >
read & wait *
:wait !:wait !:wait lVVrite . * .
barrier | * L J
runnin .
(a) Barrier-synch * 8 (b) Synchronized-
memory port

| idle

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 lispO000O00O ¢csizeD000 C-O0D00OO0DOODOO0OODO nemOO00OD0ODOOO
000000000000 00O00000000000000000OOsys*threads* 0000000
make-thread 00 0000000000000 DOthread 0000000000000 0O0ODODOOO
gboooooooboboboobooooooooboobobooboooooboooboooboOobobooboooboon
uboooboboooboobooooobooboooobooooboOoboooon

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

sys::free-threads [00O)]
goooobooooooooboooooooobooboooooo NILOoboooooooooooo
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 D0O0D0OO0O0O0O0OOOOSsys: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 DOODOODOODODOOO
0000000000000 sys:tthread 0000000000 ODOOODOODOsys:wait-thread 00O
00000oo000oDo0o0oDooo0ooDoo00ooDoo0ooDooOo0ooDoooooooOoon

sys:plist &rest forms [0o0]
0000oooooooooo forms0000DO00ODO0OOODOOODOOOOOOOODOOODOOO
O0sys:plist 000000000000 O0O0 formO00000O0O00DO0O0O0DODDOO parallel-listO
oodoooooooo

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 00600000000 0000O0O0OOOOOODOOO

sys:mutex-lock mlock [00O)
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mutex-lock 0 mlockD0 00000000 Omleck000D0O00000000C0OO0ODOO0OOOO Omutex-
lockOO0DOOOOODOOOOODO

sys:mutex-unlock mlock [O0O]
mlockOOOOOOOOOOOOOOOOOOOOODODOODOOOOOOOOOOOOOO

sys:mutex mlock Erest 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 OO O O O O condition variable O O
go00ooo0oooooooooooooooon

sys:cond-wait condvar mlock [0O]
condvar 00 0000000000000 condvar 0000000000000 OOODOOODOOOO
OOmlockDO0O0DOcondvar 00 00000D00O0O0O0OO

sys:cond-signal condvar [00O]
condvar 00 OO0 condition variable OO0 OO0 OO0

sys:make-semaphore [00O]
2000000000000000000O0O00000C0000000000000

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

sys:sema-wait sem [00O]
sem 00000000000

sys:barrier-synch (aluf=}
:super propertied-object
:slots threads n-threads count barrier-cond threads-lock count-lock

0000000000000 0Do0o0000oooonooo0Odthread-lock000000OOOODOO
thread 00000 Obarrier-synch0 0000000000000 Ocount000D0O000OO000ODOOOO
0000000000:add0000000000D0000Othreads00000000000O0 barrier-synch
0000000 :waitOOOO0OOOcount0 OO0 0O0O0O0O0OO00OD0OO0O0O0O0O0O0O0OO0O0O0OO0OO
O000Othreads 000000000000 :wait0OOOOOO0O0OO0OO0OOODOOOOODOOODOO
000000000000 0000000 count-lockd mutex-lock O barrier-cond O condition-variable
godoooooboooooboon
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:init [Do0O)
00 barrier-synch 000000000 O0O0DOO200 mutex-lock 0 100 condition-variable 0 0 O 0O
ood

:add thr [Do0O)

threadsOOO0D0O ¢thr000O00DOOOOO

:remove thr [Do0O)
threads OO 00000 thrOOODOODOODOO

rwait D000
threads OO0 O000O0OD0O0O0OOCODO0ODO :waitOODOODOOOODOO

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

:slots sema-in sema-out buf empty lock

1000o00oboooobooooboooboobbooooooooobobooboobooboobooooDo20
uboooboboooboobooooobooboooobooooboOoboooon

:read [0oOoo)
00 synch-memory-port 00 000000000000 O00D0OOCO0OOOOO0ODOOOOOOOO
O0O:read00 0000

:write datum Coo0]
00000 determO000000100000000O000DOOOO0ODOOOOODOOOOODOOOOO
00000000000 00D000D0 :write0:read0000000O0O0OO0OOO0DOOODOOODOO

:init [Do0oO)
00 sync-memory-port 000 O0O0OO0OO0ODO 2000000000000 :writedO00OO0O0OO
gooooooo
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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) 0 000O0O0O
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 000000 fltvec20 00000000000 fitvec 00O0DOO0ODOODOO

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

v* fltvecl fltvec2 Eoptional result [OO]
200 float-vector OO0 OO0 ODOOO

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

v< fltvecl fltvec2 (0o
O00flitvee1 D000 fikee200000000000D0O0O0O0O0ODOOTOODOO

v> fltvecl fltvec? (00O
O00fitvee1 D000 fihee200000000000D0O0O0O0O0ODOOTOODOO

vmin &rest fltvec [00O)
flloeeOOOOOODOOOOOO0OODOOOOOODODOOOOO float-vector 100000 Ovmin O vmax
000000000000 minimal-box 000000000 O0OODO0O

vmax Erest fltvec [OO]
fltteeOODOOOODOOOOODOOOODOOOODOOO float-vector DO OOOOO

minimal-box v-list minvec mazvec [err] [OO]
00000 v-list0000 minimal bounding box U0 O OOOOOODO minvecd mazvec D O OO
0000000 er00000000000Ominimal boxO0O0OO000O0O00D0O00O0O00O0O00ODOO
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]
flloeeOOODODOODODOODOOO number0O00O

norm fltvec [00O)
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fltveeD 0 OO 00000 | fltvec|

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

normalize-vector fltvec &optional result [0O]
flhkeceOOOODO 1.0000000000000O

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

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

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

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 D00 000000 arisO0 :x, 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 O 0O) elements
0000000 ((ist 123)0 (vector 1 23) 0 (float-vector 1 23)) 0000000000000 00
doobooooooobooooa

make-matrix rowsize columnsize Eoptional init [OO]
rowsize X columnsize 00000000000

matrixp obj OO]
O0OOoepj0 0000000000000 2000000000000000O0O0O0OTOOOO

matrix-row mat row-index [OO]
00 matO0 row-index0000000000000O0O0OOmatrix-row00setf 000000000
00000000000 0000O0bo00o0o0o0oOooooooao

matrix-column mat column-indez [00O)
OO0 matOD0 coloumn-indexD000000000000000O0DOmatrix-columnOOsetf00000
gogoobbbboooobobobobbooooouobobbbooooono

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

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

unit-matrix dim [OO]
dim x dimO0 00000000

replace-matrix dest src [OO]
OO0 dest00D0O0OO0ODOOOODOD sce0D00OOQOOO

scale-matrix scalar mat [OO]
mat00000000 scaler00D00O0

copy-matrix matriz [OO]
matriz00000000O

transform matriz fltvector &optional result [OO]
00 matriz0 0000 fltvectorOOO0DOODOO0O

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

rotate-matrix matriz theta azis Eoptional world-p result [OO]
rotate-matrix 000 maetrizc000000D00OD0O0O0OOO:x, :y, :z000 0,1,2000000000
0000000000000 0CO0O00000C0000Dworld-p0 NILOOOOODOOOOOOODO
000000000000 0000000000000000000 Jworld-p0 non-NILOOOOODO
OoooooooooooOoOoOoOoO0oO0oOoO0O0O0OCO0O0000000D0ersO NILOOODOODODODO
00 matriz0 200000000world-p000000000 200000000000000
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rotation-matrix theta axis Eoptional result [00O)
exis0000 2000000 30000000000000 :x,0y,:2,0,1,230000000000 NIL
0000000020 00000000000as0 NILOODOOOODOO

rotation-angle rotation-matriz [00O)
rotation-matriz0 00000000000 0O0OCO0OODOO float-vector 0 0O O 0O O OO O rotation-matriz
00000000 ONILOODODOODO0DO0O0O0000O0000000O0000000A0 rotation-matrix
020000001 000000000004

rpy-matrix ang-z ang-y ang-x [00O)]
godoobobooooobbbtooooobbbbooooobbbuo0g xbdOod eng-z00ODO
UbobooobdybobOd eng-y00OO0ODOODOOOOODO ang-z00000000O0OOOOOO
oboooboobooboobobooo

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

Euler-matrix ang-z ang-y ang2-z [00O)
oo bobobobobbb z0000 eng-z0000000 y
00db eng-y 00000000 z00O00O ang2-:000000000000O00O0OO0OODODODOO
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 0 LUOOOOO0O0O0O0

lu-solve lu-mat perm-vector bvector [result] [00O)]
LUOdoD00o0 10000000000 perm-vectord 0lu-decompose 1000000 O0OO0DOO0O
oood

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

Lvoooooooooooooooo

simultaneous-equation mat vec [OO]
OO0 metd 0000 vecdOO0O0O00 10000000000

inverse-matrix mat [O0O]
0o met0O0O0O0OO000OO
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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 O00O0OOOO0OOODOOOOODOOOOOOOTOODOO

:rot D000
oob00obO 3x30b0000oon

:pos [Do0O)
oboooboo3oboooooooooon

:newcoords newrot &optional newpos [Doo0]
newrotd newpos OO0 D0 O0O000O0O0O0OnewposO0O0OO0DO0OODO newrotd O coordinates 0 O O
g0o00o0O0oo0ooOdbOdbOOobOOoO0ooOOoOdoOOobOO0bOOdbOOooOoOOoDOOoDODOobDOobOoboooooon
O0000O0O000DOO00O0DOo000DOO000DO000DOO000DOO:updated 0 OO0
ooogood

:replace-coords newrot &optional newpos [DoOoo)
mewcoordsOODOOODOO0OOOMO rot posODO0ODOOODOOODOnewposOODOOODOOO newrot
00 coordinates 0 0O D0 OODOOODOO0O

:coords [Doo0]

:copy-coords &optional dest D000
OO0 dest00000D0OO00OO0DOOO:copy-coords 000 rotd pos 0000 DOOOODOOODOOOO
O0000000dest00000000Odest0000000000 rotd posO00O0000O0

:reset-coords [Do00O)
gbooobdoobobobobooobouoobooboobobobobooooboo

:worldpos [Do0O)
:worldrot [Do0O)
:worldcoords [Do000O)

D000d0oo0o00doo0Uoooo0dooD0odoo00dooodoooodoouoooogog
gbdboopoooboboboboooobobouob0b0oououbUl pes rotd self 00000
000000000000000 cascaded-coords 000000000 OOOOOcascaded-coords
Od0o0o0oo0oooooouooooooooodg
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:copy-worldcoords &optional dest [DooO]
O000000000000000O0dest000000000DDOdest0D0O0O000ODODOOOO0OO
coordinates 1 000000000

:rotate-vector vec [Do0O)
00o00boobOobobooboOovecdbobooboobobobooboobooboobOobDbOon
gogoobobobbogooobobobobboooooobbobbooooobbbboooooo

stransform-vector vec [Dooo)
gooobbbboddtdeecbdgooobobbbooooonon

:inverse-transform-vector vec [Dooo)
gooobbbbodddeecbgooobbobbooooonbn

stransform  trans &optional (wrt :local) [0oOoo)
wrtO0OOO0O00000 trensO0000000O00D0O0O0O0O¢wensO0000000O0OODOODOO0O
OO0wrtd :1local, :parent, :worldJOOOOOOOOO coordinates 00000000000 ODO
00000 wrtd :local U0 0O Otrans 00O O0O0OO0OOOOOOOO0O wrtl :world, :parent
O000OtrensOD00D00000000O0 wrtO coordinates 00000000 wrtO0D0O0O00ODO0O trans
0o000o0oooOooooooooooooonooooon

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

:translate p &optional (wrt :local) [Dooo)
oooobooooboob wtODOOO0OO0OO0O0O0O00O00

:locate p &optional (wrt :local) [Dooo)
000000000 »wtOD0O0OD0OO0O000000D0000wrtD :local 00000 :translate 1000
gooooo

:rotate theta axis Eoptional (wrt :local) [Do0oo)

aris0000 thete 0000000000000 000000000as00000000 (:x, :y,
:2) 0000000 float-vector D000 ars 0 wrt DO D000 0O0000O0OOODODOOOOOO
O wrtO:local U axis0:z00000000000000O0O000O0 2000000000000 wrt
U:world, :parent U U UOOUOOO0OUOOOUOOO zO000O000O00000000O00000 wrtl
:localU00OO0OO0OO0O0O0DOOOOOOOOO000O0DOOO0OOCOO wrtO :worldUOOUOO :parent
Dooooobooooo0oooo0ddwrtO :worldO OO0 :parent 0000000000 posO0O
oooO0O0O0O0O0000000000000000000000000000C0C0C0OO0 coordinates
OO0OO0O0O0O000O0DOgransformO00000000O0O0O0O0O00O0OO

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

:inverse-transformation [Dooo)
ggoobobbuooooobbbbooooon

stransformation coords (wrt :local) [Dooo)
OO00000000000000 coordsDO0O0O0D00O00000O00wrtO :local OODODOOODODO
Oo00OCOO0O0O00O0000000000dd transformation 0000 :itransform 0000000
wrt=:1local OO0 DO O00O0OD0OODOOOOODOO coordsOO0DOOOOODOODOOODOO
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:Euler az! ay az2 [DooO]
00000 (azl, ay, az2) 00000000000 rot 000000

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

:4x4 Eoptional mati4 [Do0O)
O00maet44 000 4x4000000000003x3000003000000000000O00O0O00O0
0000000 maet44 00000000000 0O0O0OO0OODOD 4x40000000000000DO0O

:init ékey :pos #£(0 0 0) [Do0O)
‘ot #2f((100) (010) (001))
Tpy roll pitch yaw
:Euler az ay az2
:axis rotation-axis
:angle rotation-angle
:4X4 4x4 matrix

:coords another coordinates
:propertiesa list of (ind . value) pair

‘name name property

00 coordinates 1 0000000000 Orot 0 posO000DOOO0OODODOOODOOOODOOOO
gooooooobooo

:dimension 20000 3 (000000 3)

:;pos D0D0D0D0O00 (DO0D0O0DO #£000))

ot 000000000 (COOOODOOOOO)

:Euler 00000000 30000000000O

apy UD0OD0O0O0O0O0O0ODOODOO 300000oooooo

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

:angle 000 (azis000000O)

'wrt J00000000 (000000 :local)

:4X4 4X4 00 (posU rot OO0 ODO)

:coords coords 00 rotd pos 0O OO OO

:name :name J 000000

cangle0 :axis 000 0000000000000 0OD00O00:wtO0000D000000wrtODOODOO
O:Fuler000000CO0DO0O0OOODOOOOODOOOGG21, ay0 e20000000000000 srpy0O
00000000 2 y0 2000000000000 :rot, :Fuler, :rpy, :axis, :4X4 000000000
0000000000000 00000D00D0D0DO0D00D00000000 azisO :angle0 000
oo oo b oo bbb oo oooooog

Uboooooooogb:pproperties1 0000000000 OOOOOOODOODOOOOOOOOOO
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 DO0OODOODOOODODOOAN childcoords] 0000 cascaded-coords
0 assoc 00000000 childecoords 0 00000 cascaded-coords 0 1000000000000
Odessoc0 0000000 DOO0OOODOO childeoords0ODO0D0OO0O0OODOOOOOOOO

:dissoc childcoords [Do0oO)
0000000000000 childeoordsODOOODOODOODOOODOODO childcoordsDOO0OOOO
gogoobobobogd

:changed [Dooo)
gogogooobooooobobooooobooboboooobbboobobbboooUbbbbuoa
gooobbbbooooobobbboooooooo

:update [0o0oo)
0000000000000 00000O0:worldcoordsO0OOOODOOOODO

:worldcoords [Dooo)
goodoboobooooobbbdooooob bbb bbb bbbooo
0000000 coordinates D0 000000000000 O0DDOOOO0OODOOOOOODOO
obooooOoboooobobooooobooooogon

:worldpos [Do00O)
0000b000bo0ob0o0obuoobO rotbod

:worldrot D000
U0000o0o0bo0obo0obOoOobg pesboogd

stransform-vector vec D000
vee0JO00O00O0D0OO0ODOODOOODOOODOOODOODOODODOOODOODOO

:inverse-transform-vector vec [Do0O)
U000bOoobOobobodbwecOObOoboooboobooboboboon

:inverse-transformation [DooO]
O0000000000000 coordinatesI 0O OOOOO0OOO

stransform t¢rans &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 coordinatesd 000 cascaded-coords 000 000000000O00O0O0O00O
O00000O0O0Ocoordinates 000 0:nit 0000000000

transform-coords coords! coords2 Eoptional (coords3 (coords)) [00O)
coords1 0 coords20 00 000000000O0O0O0O0O00 coordss000000O0

transform-coords* &rest coords [OO]
coords 000 0000000O0OCO0O00000O0O0O0O0O0O0OOOOCOOOOO coordinates 000
oooooooo

wrt coords vec [00O)
vecd coords000000000O0O00OO0O0OO0O (send coords :transform-vector wec) 00O 0O
oood
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13.6 0O O0O0O0O0QO coordinates classd 0 00O

0000 TO4x4000000000000000DO0C0O0O0O0O0OODOCcoordinatesd10000O000OO0OO

R
T — T PT
0 1

Rr03x3000pr03x100 (eusO0O0O00O0O0O0O 30 float-vector) 00000 EusLispO0000
coordinates 0000 RO 3x3 000000 3000000000000 0O0O00O0O00O0O0O0O0O0OOO rot
OposOOOO0ODOOR,Opr 000000

gbooobooboooobooon

coordinates class 000000000000 OODO RO pOOOO0OOO
O00TO coordinate 00000000 OOOOOO

(send T :rot)
= Rr

(send T :pos)
= Pr

gboooboooooooobo

ooOvO 30000000000

(send T :rotate-vector v)

= Rpv

(send T :inverse-rotate-vector v)

= VTRT
(send T :transform-vector v)

= Rrv+pr
0000000 TOODODODODODODOOOOOOoLOLODDODOUOO0oOoUoOoDODooODOOOoOooOo

(send T :inverse-transform-vector v)
= R;' (v —-pr)
ooodooooboobooboobooobooobo0o Tobooooooooooog

0000000000 (Coooooooono)

(send T :inverse-transformation)
= 71

gboooobooo

71 _ (Re' —Ry'pr
0 1
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(send T :transformation A (&optional (wrt :local)))
wrt ==:local 00007 'A00D0

wrt == :world D000 AT-' 00O
wrt == W (coordinates class) D OO0 W 1AT-'W 000

gbooobooboooo

O0O0OA0O coordinates 0 000 00000O0OOOO

s ogboboooboobobooooooboobooboooboobooboboooooooboOooooboboobn
obooooOoboooooobooooboboooogoono

«~—Q0ooooooo

(send T :newcoords A)
RT <~ RA

Pr < PA
(send T :newcoords R p)

Rr< R

pr < p
(send T :move-to A (&optional (wrt :local)))

wrt ==:ocal 0OOOT «+TA

wrt == :world D000T < A

wrt == W (coordinates class) D00 OT < WA
(send T :translate v (&optional (wrt :local)))

wrt == :local 00 0O O pyr < pr + Ryv

wrt == :world OO OO pr < pr+v

wrt == W (coordinates class) 0 00 O pp < pr + Rwv
(send T :locate v (&optional (wrt :local)))

wrt == :local 0O 0O 0O pr < pr + Rpv

wrt == :world OO OO pp + v

wrt == (coordinates class) 0 0 O 0O pr + pw + Rwv
(send T :transform A (&optional (wrt :local)))

wrt ==:ocal 0000 T <+ TA

wrt == :world D000 T« AT

wrt == W (coordinates class) D00 0T « (WAW) ' T
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Fiiad

T primitive-body

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
csgy 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 0000D00O0OCOO0ODOOO0OOODOOOOODOODOODOOOv+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¢triangle000000000000D0DOO triangle O
O000D0c¢O0 «b00000D0OD0O0O0O0ODODODO a-cOOO0DOODOOODODOOO

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)Owvl,v2
Onormal00000000000D00O00O0Onermel000000000Owz,02000000000
oooooobobooooooooobb o0 ~0DDOO0O0OD0OD0OD0DDODODOOD0O0ODOOODODODOOO
O00000Onermel00O0O0D0OODOOOOOO

face-normal-vector vertices [OO]
ggoobobbboooooobbbboooooobobbbooooooobo

farthest p points [OO]
30000000000 pemmts0 000 pOOOOCODOODOOOO

farthest-pair points [OO]
30000000000 pemts0 00000 O0OOOOOODOO

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

random-vector &optional (range 1.0) (00O
JO0obobobooboobooooobOobooooboboooooboooon

random-normalized-vector &optional (range 1.0) [OO]
j00000o0ooooooooooooo

random-vectors count range [00O)
rangeJ 0000000000000 count0O000OO00OOOO0OOOOO

line-intersection p! p2 p& p/ [00O)
pl, p2 p3, p400000 2000000000000000pi-p20 p3p400000 2000000
O0O0000Oline-intersection 000000 200000000000 000000O0O00O00O00O0OOO
gooobbooo 200b0bb00000030ooooboboogdypt, 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 0 00000 OpI-p30 00000 p2000000OO00OOOOOOOOOO
Oo000odoooNILOoOoo

find-coplanar-vertices p1 p2 p3 vlist [OO]
pi, p2, p30030000000000000300000000000000000 O find-coplanar-
vertices OO ODO0ODO0O000O0O okst0O00O00ODODO0O

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 OO 00O 0O make-vertex-edge-htab O O bodfacs 1 0 0 00O O
0000000000000 OoO0oO00oOo0oU0ooOooUooOoOooooo

left-points points p1 p2 normal [00O)]
points, p1, p20 00000000 normaelJ 0000000000000 DOOOOOO]left-points 00O
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pl, p20000000000000O00O0 pemnts00OO0O0OODOOODOO

right-points points p1 p2 normal [00O)]
points, pl, p20 00000000 normel 00000000000 D0ODOODOODOOUOright-points
O0pl, p20 000000O00ODO0O0O0O0O0OO pemmtsD 0000 ooOoOOnQ

left-most-point points p1 p2 normal [00O)
points, p1, p20 00000000 normaelD0D0D00000O00ODOO0OODODODOOOleft-most-points
O0p1,p200000000000000000D000 peintsO00000D00O00O0ODODOOOOODOO
agood

right-most-point points pI1 p2 normal [OO]
points, p1, p2000000000 normad00000000000000000CO00 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 0DOOOODDODO

eps< numl num2 [(tolerance *epsilon*)] [OO]
numI 00000 nem200000000 TOOOODOOOOOnuml<num2-tolerance OO OO

eps<= numl num? [(tolerance *epsilon*)] [00O)
numlOO0 nem200000000000000000 TOOOOOOOO Onuml<num2+tolerance
good

eps> numl num?2 [(tolerance *epsilon*)] [00O)

numlO0000 nem200000000 TOOOOODODO QO numl>num2+tolerance 00O O

eps>= numl num?2 [(tolerance *epsilon™)] [00O)
numIO00 nem200000000000000000 TODOOOOOOOOnuml>num2-tolerance
good

bounding-box 0oo]

:super object
:slots (minpoint maxpoint)

xy-yz-U zx-0 000 0000000000000 00O0O00O0O0O0ODbounding-boxO000000O0O
000000000000000000000000D0000D00OObounding-box [0 Osurrounding-box
Oo0oooooooooo

:box [Do0O)
00 bounding-box OO0 O OO0OO0DOOODOOO

:volume [Do00O)
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 OO0 bounding-box 0O OOOOOtorelance 10 00O DODOOOOMO
OboxOOOOODODOODOODOODODOOODOODOOOONILODODOO

:union boz2 [DooO]
00 bounding-box 0 boz20 0 00O bounding-box 00 OO

:intersectionp boz2 [Dooo]
00 bounding-box 0 boz2000000000CCCCO TOOODOODODOOOO NILOOODODOO
000000 :intersection 000 000000O0O0O0OO bounding-boxO0OOOOODOOOOODO
gooooo

:extreme-point direction [Dooo0]
00 bounding-box 000 O0O0O0OOOOdirection000000D0D0DDODOODODO

:corners [Dooo)
OO0 bounding-box 00000000000 OOOOOOOOO boxO 2000000040000
ubooobo3gbooooosboobooonog

:below box2 &optional (direction #(0 0 1) [DoOoo)
00 bounding-box 00 box20 000 directiton 000000000 DODOOOOO TOOOODOO
boundign-box O direction 00 0000000000200 boxOODODOOODODOOOODODOOOOO
gooooooooboon

:body [Dooo)
00 bounding-box 0000000000 O0DOOOODO bodyODOODO

:init vlist Eoptional tolerance [Dooo)
minpoint 0 maxpoint 00000 »list0 00000000 Otorelance 00000000000 bounding-
boxOOODODOOODOODOO

make-bounding-box points [tolerance] [0O]
points 10O O0D0O000O000O00O00O0000O00Obounding-box0U0DO0OOOOOOONO

bounding-box-union bozes [tolerance *contact-threshold*] [0O]
boxes0 OO OO0O0O0OO bounding-box OO0 OOO0O0O0O0OO0OOOOODOO tolerance0 00000
good

bounding-box-intersection bozes [tolerance *contact-threshold*] [0O]

boxesO OO ODOOODODOO bounding-box OO0 0000000 O0ODODOODOOteleranced0000
ooooo
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14.2 00000

O00D0O0o00OO0O00OO00bDOObodyO0O0OOoOoOOO0OO0OOOODODODOODOOODODOODOOO
pvertex ] nvertex ] pfacel nface U Upface U OO DOOODOODODOOODOOODOOOODOOpvertex
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 pOO0O0O0ODOOOODOOD3O000O0ODO0ODO0OOOP - pvert + (1-p)nvert

:parameter point [Do0O)
0000000 poit0 0000000 OCODOODO0OOODOO:point0000D0O0OOOOOODOO

:direction D000
prert U0 nvert OO OO OOOOOOODOO0OO

:end-point v [Do0O)
000000000000 bOobobo0bO vd pvert 00000 Onvert 000000 vU nvert
O00000O0Opvert UOODODOOOOOOOONILOOOO

:box [Dooo)
00000 bounding-box OO OOOOO0O

:boxtest box [Dooo)
box 000000 bounding-box 0O OOOODOOOOOOO

:length [Do00O)
ooooooobooog

:distance point-or-line [Do00O)
00000 point-or-line01 00000000000 0OOCOOOOODOOOOO0OOO pvert O nvert
coooooooooooooooooooooooDooobooOogoooDoobD20000O0DOO
ooooooooooboobooooo2000000000000000DO0O0O0ODAO

:foot point Dooo]
point0 000000000000 0O0DOO0DOO0ODOO0ODLODOOODOOn

:common-perpendicular [ [DooO]
goooo/booboobooooo20030bbo0bbooboooDooooo200D00booboOoo
Ooooo0o0oooboO0oOo000dd::parallel 000

:project plane [Do000O)
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 OODOOOOOODOOOO
obodbodUdOpemt0 000000 0OO0O0O0OOOOO0OO0OODODOOOODOOOODOODODOOOO
O0ooboooNILbOOoonO

:on-line-point point &optional (tolerance *coplanar-threshold™) [Dooo)
pornt 0000000000000 0pvert D nvert U O DODOOUO0O0OOOOOOODOO

:collinear-line In &optional (tolerance *coplanar-threshold™®) [Dooo)
mhOOOOODOODOODOOODOOOODOOOO WOODOODOOODOOOO TOOOODOODOO
oooNILOOOO

:coplanar In &optional (tolerance *coplanar-threshold*) [DoOoo)
mMOO0O0000000000000O0O0O00O0DO00000O0000O00O0O0O000O ImO 100000000
00000 0ODOO00MOOOODOODOO0O0O0O0OO0ODOODOTOOOOOOOODOOOONILODODOO

:intersection In [Doo0]
InO0O0O0O0OO0O0O0OO0O0O0000000OO:intersection01 0000 200000000000 20
coooboooboboooboooooOoOooOoOoo0OO0 10000000 bOOOObOOCOODOOOODn
ooooboboo200000000000NILOODODO

:intersect-line [n [Dooo)
mMOO0O0ODOO0O0OC0DOO0O0OO0CDO0OCOODO0O0000ODO :parallel, :collinear[] :intersect
gooobobooooobooooog

edge ooo)
:super line
:slots (pface nface
(angle :type float)
(flags :type integer))

2000000000000 000DOO0ODLOO0ODLOOODODOOpfacell nfaceJOOOODOOODOOO
boboooooooboobobobobobooooobooboobobobobobooooOn pvert
OO0 nvert 000000000000 Opface0000 pface000000O0D0ODOOONO::pfaced
nface 0000000000000 0O0O0O0OpvertD nvert 0000000 O00O0D0OCOOOO

make-line point! point2 [00O]
pointl O pvert OO O point20 nvert 000 lineO0O0DOO0O00OOD0OODO

:pvertex pf [Dooo)
pf0 000000 pface OO OO pvertexO O OO

:nvertex pf [Do00O)
pf0000000 pface0 O OO0 nvertexO O OO

:body [Do0oO)
0000000000 bodyOOOOOQOOoDOOO

:pface pv nv [Do0oO)
0000 pvO0 noO000O000 pvert 0 nvert 0O OO0O0O0OO pfaced 00O

:nface pv nv [Do0O)
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0000 pvd 0000000 pvert 0 nvert 00000000 nface0000

:binormal aface [Dooo0]
000000 aefece000000DO0OCOOOOOOOODOOOODOODO

:angle [Dooo)
gooobbboboouo 2000bbbbooogo

:set-angle [Dooo)
gbooboobobob20b00000000000000D0 angle0OOO0OO0OOO0OO

:dinvert [Dooo)

:set-face pv nv f [Dooo)
fO pfaceO00Opv0 pvertex OO0 0O nvd nvertex 00 000000000000 ODOOOOOOO
pface 0000 nfaceJOOODOODOOODOOODOOO

:contourp viewpoint [Dooo]
Oooo0odooooobooooboo0oooodoobooooind pface 0000 nfaceOOOODO
O wvewpornt 00 0OO0O000O00OO0O0O0COO0 TOODOO

:approximated-p [Do0O)
gbogbooboooboboboboboobooboobooboobuooboobTOOOOOoDbOO
ooooboobooboboboboooboooo

:set-approximated-flag &optional (threshold 0.7) [DooO]
Euwlisp0 0000000 O0ODOOODOODOOOOODOOODOflagsd LSBOOOODOOODOODOOO
ggogobbobbooooobobobobbooooo

0002000000000 threshold0 DO OO0 OO 0O :set-approximated-lag0 0000000 T
oooooo

:dinit &key :pface :nface :pvertex :nvertex [Dooo)



4. 00000000 131
14.3 000U

plane 0 00000000000 DOOOOODOOOOODOOOOOODOOOODODOOODODOD2000
oooobooobod plane0d0 000000 0oO0oOoO0loboob0oobo0oboOo0obDbO0bD1OO0ObOO
gbooobobooooobooooboooonoo

plane ooo)
:super propertied-object
:slots ((normal :type float-vector)
(distance :float))

oboobOobooboobobooooobbooooobobooooboOobooon

:normal [Do0O)
oboobooobooobooboo

:distance point [Do0O)
O00db0pomt00O0000O0DOOODOOO

:coplanar-point point [Do0O)
O00point000000D00O0O0O0O0O0OODODO TOOOO

:coplanar-line line D000
O00me0O0DOODOOOODOODOODOODTOOOO

:sintersection point! point2 [Do0O)
pointl 0 pont20 0000000000 0O0O0OOOO0OOOO0OOOO0ODOOOOODbDOODObOOO
000000000000 00b000b00bO0o0bOn tparallel OO0

:intersection-edge edge [Dooo)
00000 peint10 pont20000000000000000O00O00OO00O0COO0OOO0O0OO

:foot point [Dooo)
000000 pesmtO00000O0O00ODOOOOOOODOOOOODOO

:init normal point [Do00O)
point000 normal D0 00000000000 O0DODO0O0O00Rermal 00000000 OODOO
000000|normal] =1

polygon ooo)
:super plane
:slots (convexp edges vertices
(model-normal float-vector)
(model-distance :float))

polygon 0000 O0ODOOODOOODOOconvexp D OODOOODOOODOOOOODOOODOODOOO
UO00O0OedgesUOOOOODOOODOOO0OO0ODOOOO verticesOOOOODOOOOOOOODOOODO

: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)
gobobooobooboobobooooboobobobo0obooboobobObooboUobobnbo
gogodogoobooobooboobobbdoooooooobooobobbobdooo bbb bobog
gogooooobobobobobbotoddooooobbobbbobooddooooobDbbbboog
goboooboobooboboobuooboobboobooboobboobDbooLoboboboobo
dooobdoobooboboboboooboobooboobooboooo

:edge n [Do0O)
Ob0o0dnOo0bOOoOobOonoO

:vertices [Do0O)
gobobooobooboobobobuooboobOobOboOoboboooboobobDooboobUobnbo
ggodooobooboobooboboooodoooooooobboobbbbodooooobobobbbobobog
gooobbbbooooobobbobbdooouoobbbboooooobo

ivertex n [DooO]
oo 000000004

:insidep point Eoptional (tolerance *epsilon*) [0o0oo)
000000000 U pemmt0 00000000 :inside,:outside U U 00 :border U
ggdd

:intersect-point-vector point vnorm [DoOoO)

port0000000000O0 vnermO 00000000000 OOODOOOCOOOOO

:intersect-line p1 p2 [DooO]
pl0 p200000000000000O0O0C0OCO0O0O0O0OOOCOOOOOONILOOOOCOOOOO
oooooocooooocooooobooooooo

:intersect-edge edge D000
edge 0 000000OO0ODOOODOOOOOOODOOODOOOOONILOOODODOODOOO
goggobobbuogoooboboboon

:intersect-face aregion [Dooo)
00000000 eregron 0000000 O0O0O0TOOOO

:transform-normal [Dooo)

:reset-normal [Do00O)
O000000D00O verticesOOUOODUOUOODOUODODOODOODOODODO

:sinvert [Do0O)

:area [DoOoO)
oooooooboooa

:init &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]
gbooboboopoooooboboboboboobobooobbpemtDO0DO0O0OODOODODO
Ooooooooooooooooz20o0000o0o00oboooooooooooonoondpointd
coobobodooboooobooooooOooboOoOoOoOoOoOoOoOooOoOoOoOooOoOoOoOooOooOoOoOboOoOoDnn
ubooaboodd

:sinvert [Dooo)
ggooboobbododoobooooboobobbodoooobobbbooooobbbbuooob b

:enter-hole hole [Dooo)
00000 heleOODOO

:primitive-body [Dooo)
0000000000 bodyOQd OO

:id [Dooo)
(:bottom), (:top) 0 (:side seq-no.) OO 100000

:face-id [Dooo)
OO0 body 000UI0D0OOO0ODOOUOOOCOOODOOOOODOOOO ((:cylinder radius height
segments) :side <d) DO 0O0O

:body-type [Dooo)
0000000000 bodyOGQO OO

:dinit  &key :normal :distance :edges :vertices :holes [Dooo)

hole ooo)
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:super polygon

:slots (myface)

000000000000 0000000000face0 00000000000 holesOOOOOODO
hole OO OODOOOOODO

:face

0ooo]
00 holeDDOOOODODONO

:enter-face face [DooO]

O0 holeODOODOOODO faceUODDOODDOOOODOOOOOOfaced OO0 :enter-hole0 OO0
ooooooboobogoooo

@init &key :normal :distance :edges :vertices :face [Do0oO)
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14.4 00O (body)

body Oooo]
:super cascaded-coords

:slots (faces edges vertices model-vertices box convexp evertedp csg)

oooooobooog

:magnify rate D000
OO0 bodyOOODODO rete0000000O00OOcsgO00DOODOOOODOO

:translate-vertices vector D000
000000 b0oO0b0O00bDOwector D000 O0D0OOOO0O0OOOO0ODLOODOOODODO csgld
ooooogooo

:rotate-vertices angle azis [Dooo)
0000000 awisO00D00 angle0O00D0OD0O0D00OO0O0O0 csgOO0OO0OODODOOO

:reset-model-vertices [Dooo)

:newcoords rot &optional pos [0oOoo)
0000 rotd posO0O000O000O0OpesO0O00O0DOOO newrotdO coordinates 1000000
goooo

:vertices [DOooo)

OO body0ODOODOOOOOOOODOO

:edges [Dooo)
OO0 body OO0ODOOODOODOOODOOOOO

:faces [Dooo)
OO0 body 00OOO0OOODOOOOODOODOO

:box [Dooo)
00 body O bounding-box 0000

:Euler [Dooo)
OO0 body UDODODOOOOOOODOODOfaces+vertices—edges—2—holes DO OO0 O0OO
—2rings 000000000000

:perimeter [Dooo)
ggdoobbbbooouoooboboobo

:volume &optional (reference-point #f(0 0 0)) [0oOoo)
OO0 bodyOOQOQOOODO

:centroid &optional (point #f(0 0 0) [Do0oo)
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 bodyODODODOOODOO
O0:border U0 00O0OO0O0OO0OO :outside 0 OO

:intersect-face face [Dooo)
00000 body OO0 face OO0ODOOODOODOODOTOOOO

:intersectp body [Dooo)
00 body OO0 bodyOODOODOODOOODOOO

:evert [Dooo)
O0O000O0O000DOO00ooOboO00ooOD0oboDoOD bodyOOOOOoOoOooDO

:faces-intersect-with-point-vector point direction [Dooo)
point 00 direction0000000000000O00O0O0O0O0O0OOOOO

:distance target [Dooo)
target 000 000000000000 0O0O00O0ODOOQO:distance000000Otargetd 00000
gooobooobbbbooooobobo

:csg [Dooo)
body DOOODOOOOOOD csgO0ODOODOODO

:primitive-body [Dooo)
00 body OOOOOODO bodyOODOOODOOO

:primitive-body-p [Dooo)
00000 body 0 @3mOO0O000OD0OO0ODOOD 1000000000 bodyOOOOOOTOODOO

:creation-form [Dooo)
OO0 body OOODOOO LispdOOODOO

:body-type [Dooo)
00000 bodyOOO bodyOOOOOO bodyOOODOOODOOODOOODOObedyO0OQoaon
gooooooooooo

:primitive-groups [Dooo)
200000000000000000000000 bodyOODOODOODOOO (body+)00000O
body 00D 0D0ODOOOODOODOODOODODODOO bodyOOOODOOODO

:get-face body Eoptional face id [DoOoO)
bodyO OO0 bodyOOOODOOO bodyOOOOIDOODOOODOOO bodyODO 1000000000O
:cube, :prism, :cone, :solid-of-resolution0 000000 NILOODDOOOOfaceO id0ODO
O0000000bdy0 00000000 0ODODOOODOfece00D0D0O00DODOODOOODOOOOODOONO
OO0O0OD0DO0OfacedO:top,:bottom [ :side0 00 100000000C0C0ODO (send abody :get-face
:cylinder :top) O0abody 000 OOOOOOOODOODOOOOOOO faced :side000dO0O0O
OO0OO0O0O0ODODDODODODODODODOO (send abody nil :side 2) D00 00000000 Oabody
00000 bodyOOODOOODOOOOODOODOO
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@init  &key :faces :edges :vertices [Do0O)
gJacesOO OO bodyOOOOOODO :faces01 OO O0OO00O0OONOD :faces, edges O :vertices 1 0 O O
o000 oooboooobooobooobog
0000000000000 000000000O0body 0000000 3I0OOO0O0OO0O0OO body

O00000 @8O0 bodyJODOOOODODO

:constraint b [Dooo]
OO0 bodyU 000000 0ODOOOOOO bodyOODOOODODDOOODOOODOODOOD M@RODO

ooogooboo
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14.5 00O bodyO oo

make-plane &key :normal :point :distance [OO]
point0000normal 0000000 plane 0000000000 pommt0000000 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 O00O0DOO bodyOOOQOOd
ooooo

make-prism bottom-points sweep-vector Ekey :name :color [00O)]

sweep-vector 10 00O bottom-points 10 0000000000000 0OOODOODOOODOOOODOOO
sweep-vector 00 DD 000000O0DO0DOO0ODO00D0000O0DO0O000ODOODO bottom-points
0000 body OOOOOOOOOOODOODODODOOODOODOODOODOO (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-00000O00O0DODOOOODOOO

uooobooog

make-cone top bottom Ekey (:segments 16) :color :name [00O)]
000 teopO OO0 bottom OO0 DOODOOOOOtep0 03000000000 bottemO0 00O Qgn
000000000000 00DOO00000O00DO0000D0O0ODO0O0D00 (make-cone #£(0 O
10) (list #£(10 0 O) #£(0 10 0) #£f(-10 0 O) #£(0 -10 0))) 0O OOOOOOOODODOCODO
ggd

make-solid-of-revolution points &key (:segments 16) :name :color (0O
pointsU0z0000000000O0O00OO0O0O0OOOpents00 OO0 200000 20000000
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
o0oddbdddz0b000b0o0ob0oob0oobooboobuobobon

make-torus points &key (:segments 16) :name :color (00O
000000000 torus00000Opommts00000000O0O0OOOOOO

make-icosahedron &optional (radius 1.0) [OO]
0200000000b0o0boobobobobooo

make-dodecahedron &optional (radius 1.0) [OO]
01200000000000O000bO0O0bOObDbOOn

make-gdome abody [00O)
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cubl=(make-cube x y z) (make-torus point-list)
Z
‘ﬂ ? z \ 7 ) v2 v3
‘ vi va
y\~ - x X

v6 5
cyll=(make-cylinder radius height) ] .v ]
(make-solid-of-revolution points)

) 2
7 ‘ v3— v4

height
v2
vi V5
X
v7 v6
(make-prism points sweep) (make-icosahedron radius)
‘Q\ radius
T ‘ 4’»‘\
: : sweep
I L7 o S v5 4’
v3 S »
vi v6

(make-gdome ico-or-gdome)
(make-cone top bottom)

vi

- (body+ cubl cyl1)

cubl

0 10: OO body

139
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abody0 0000 40000000000000000000000000O0abedy0000O0O 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 OO0ODOOO0O0DO2000000000000000quickhull00OO0O00O

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)
O000DO0O0O0O00O0O0O00CO0DO0ObO0O0ODOO0DbDObObOODOnD bodyO oo

14.6 bodyUO O OODO

face+ facel face2 [OO]

face* facel face2 [OO]
face1O face20030000000000O00DOface+0000000O00ODOOOOODOODOODOO
00000000000000000000000 2000000000face*0 0000000000
000000000 0O0ooDoOoooOooNILOODO

cut-body body cutting-plane [OO]
body O cutting-plane 0000000000000 O0O0DOODODOODOOO0O

body+ body! body2 &rest more-bodies [00O)]
body- body! body?2 [00O]
body* body! body2 (00O

20000000000 bodyOOOOOUOOOODODOOOOOOOOO bodyO0Obody+, body-,
body*U O 0OO0ODOD0OO0O0ODOOOOOD bodyUUOOODOUDOOOOO bodyODDODODODOODOOO
0000bbO0O0O000000bbbob0O00000bboCO0O00OU0gn xcoplanar-threshold*,*contact-thres
OO00DO0OO00o0O0O0b0200 bodyODOOOOOOODOOOODOOODOOOOOODOOOODO
000000000000 bodyOOOOODO bodyOOOOODOOOOODODOOODDOOODODO
oooooo
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body/ body plane [00O)
make-plane 00000 plane 0000000000000 planed bodyO OO DO DOODOOODOOO

O bodyOOGOOODO

body-interference &rest bodies [OO]
bodies000 10 100000000000 DODOO0ODOOOOODOOODO 200 bodyOdOQooo
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]
ugd cObboooooobbbboooog

constrained-force m [OO]
0000000 bodyOODOOODOOO bodyOOODOOODODOOmDO Oconstrained-motion 00O
gooooooooobood

draw-constraint ¢ [0O]
ugb cO000d
draw-motion m a b [00O]

o0 b000D0O0O0O00DOOOODOOOODOODOOOOOODODOOODODODOOODOODOOOO

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) #£(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)



4. 00000000 143

(draw-motion m)
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gobooboobobobobooboobobboboobooboobo

O 11: Constraints for a peg in a hole.
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4. 00000000

gobooooboobobooboboobootbobooboobooboboobobooboboo

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

0o0o0o0oooobobb0utilities. 10 000000O0OOOOOOOOOOOOOODOODODODODOOOOOOO
O000000000D0D0D0OD0OD00O000000000

OO0: 0000000 voronoi diagram 0000000000000 0O0O00DOOOO0OOOO0O0OOOO
obooobooooboobooooobooooooboooboon

gb: 00bo0ooobooboooobooboooobooboon

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
goboooooooboobobobooooooooobobobooobooooooobOobobobooooon
ubobooboboobooboooobooboooobooboooooban

00: *diagram*:200000000000000000 (utilities]10000000)0000000OOOO
OO00Osymbol0OOOOOO0DOOOO field 000 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 OOOOD0ODOOO0ODDOOONO segment 1000

type0O020000000000000C00O00 siteDDDODDDODOOOOOOOOOOOOO start-end
OO00O0OO0OO00O0O0OOvoronoi diagram 0 02000000000000000000000O00O0O outflag
000000 outflagOOCOOODO
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googd: 0boobbooboobooboobooboobooobobboboboobooboon

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) 0000000000 D0D0O0OOOD0O0OOOOODOOODO*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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x,,.hit"ﬁer—plane

projection’”
-screen

VIBW=_"-2n

distanc >
viewcoords e\

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 QOooOOO

:viewpoint [Dooo)
00 viewingOOOOOODOODOODOOOO

:view-direction [Dooo)

viewing OO OOODOOOOODOOOODOOOOOOOODODOviewingOOOO 200000000



15. 0000000000 149
:view-up 0o00]
0000000000000 viewingd yOOOOOOOOOyOOOviewportO0OOOOODO

:view-right [Do00O)
OO000000000000 viewingO xOOOOOOOOOxOOOviewport 0OOOO0OOOOO

:look from &optional (to #£(0 0 0)) [Do00O)
dlook 000000 from000000000t 00000000000 viewingODOOOOOOOO

:dinit  &key :target #£(0 0 0) [DoOoo)
:view-direction nil
:view-up #£(0.0 0.0 1.0))
:view-right nil

&allow-other-keys

viewing [ [0 cascaded-coords 0 0 OO0 00 00O :pos O :rot O reuler O :rpy 000 4net 000000
O000viewingOODODODODOOOODOOOOODODOODODOODODOODO viewing O sinit O
0000000000 D0D0000000D0O0#erget 000000000 0O0OOOOODOODOOO
target 00000000000 wiew-right 0000000000000 xyOODODOOOxOOODOO
00 0O view-direction O :target OO0 00 0000000000000 OO0OODOODOODO wiew-up OO0
cwiew-right 0 0 00 00 starget 0 0 0 O :view-direction 0 000 000000003000000000
Ooooooooopoooooooogooo

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)

4x400000000000O0O0O00O00O0

:projection &optional pmat [Do0O)
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O00pmatO0000D00O0ODOOprojection-matrix 00000000000 :projectiond 000
04400000000

:project vec [Do0O)
vec0 0400000 3000000000000wec00000000O0O0O00O0O0OODODOOOOO
obooooOobooooboobooon

:project3 vec [Do0O)
veeJ 0000 3DO0O0O0O0Ovec0O00OOODOOODOOODOODOOODOODODOODOOODOODOO
gogoobobbuoooonon

rview  vec [Dooo)
vecl viewingO OO UOUOODOODOODOOODOOOOOOODOODOOODOOoOoboooobooooooo

:screen zsize (Eoptional (ysize xsize)) [Dooo)
viewingOOOOOOOOOOOOOOOOOOOO viewdOOGOGOO

chither depth-to-front-clip-plane [Dooo)
0doooboooooobobooooooooObodooooobbo0oooooDoOboooooo
goooooooo

:yon depth-to-back-clip-plane [Dooo)
oo b bbb oo b ooooo
goooooooo

:aspect &oiptional ratio [DooO]
000000 DOscreen-y O screen-x D0 00000000 reteo0 00 0000OOO0OOO0OOOOO
00 000screen-y O screen-x * ratio 00000 00:aspect 00000000000 OOO

:dinit  &key :hither 100.0 [DoOoo)
:yon 1000.0
:aspect 1.0

:screen 100.0
:screen-x - screen
:screen-y (¥ screen-x aspect)

&allow-other-keys
viewing [0 projection 0000000

parallel-viewing 0oo)
:super projection
:slots O

0000000000hd(D0O0D000)000000000O000O00DOO

:make-projection [Dooo)

perspective-viewing O0oo]
:super projection

:slots (viewdistance)
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gboooboobooog

:make-projection [DoOoo)

rray u v [DoOoo)
00o000o0ooo0o0ooU (we)0O0OD0ODO0O0ODO0OOOODOO

:viewdistance &optional vd [0o0oo)
viewdistance 10 0000000000000 0D00ODOwdO000000DOOODO viewdistance OO
O0000Oviewdistance 000000 DDOO0ODOO0ODOOwWOODOOOODOODOOOOOOOO
view DOD0OO0OD0O0ODOO:viewdistance 0 000 0 viewdistance DO OO

:view-angle &optional ang [Do0O)
0000000000000 eng0O0O0OO0OD0OO0OO0OOOOODOOOOODODO20O0 (D 04000
0)00500 (0D 090000)0000L0O0O000OOvViewODOOOOOOOOODODOOOOOOO
000000 viewOOOOODOOODOOOOODODOD (OO0 )viewingOOOOOOO viewdOOGODO
O0:wiew-angle 0000000000 DO0O0O0DODODOODOOODOOOO

:zoom Eoptional scale [DoOoO)
O00OscaleD0O00000D0O000DOO scale 0000000000000 O00DOODODD viewdistance
O00000mMOO0Oscaled 0500000000000 viewdO 2000 viewOOODODDO :zoom
gogoobbobboooooboobo

:lookaround alfa beta [Dooo)
oob0o0oo0obOoo0Ob00oboo0ob0Oob0o0onbD nitherOOO yon OOOOOOOOOODOOO
viewingOOOOOOOOOOOOO z0000 alfe 000000000 0C0O0O0O0O0O00x0000 beta
O00000D0000O:lookaround O 0viewing 0O DOODOOOOO0O0000O0OO0OOOOO00ODOO
oood

:look-body bodies D000
000000000000 hither/yonOOOODO bodies0O0OO viewport 000000000 ODO
000000000D000000 bodiesd bounding box 00000000000 ODOOOO

:dinit  Gkey (cviewdistance 100.0) Eallow-other-keys [DoOoo)

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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ooooooboooboob0window DOOOODOODOOOODOODOOOODOODOOyODOOOOOO
0000000000000 0D0O00000000:keght DOOOODOOOODOOOODO

homo-viewport-clip v v2 (0O
viI0 200400000000 0000DO000O0300000OO00O00O0ODODDDODOOODDODDOOO
r=-l,z=1ly=-1ly=1,2=0,z=100000000000000002000000000¢0
000000000000 viewport 00000000000 ODOOONILODOO

viewport O0oo]
:super coordinates

:slots

viewport 00000000 OCOCOO0O00O0OONDCOOOODDOOCOOOOODDOUOUC coordinates
O000b0ob0oobodbDOviewport 000 0O0O0O0ODOOOODOODOOOOODO

:xcenter &optional xcenter [0o0oo)
00 viewport O xOOOODOOO0OOODxecenter 00000000000 DOOODOO

:ycenter &optional ycenter [0o0oo)
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)
pO000000000000C0O0DO0OD0O0UOUOODOOOOPOOOODOOOUOODO (NDC)OO
ubooooobooog

:ndc-point-to-screen p [Dooo)
00 viewport 0 NDCODOOOO p0O000D0OCO0O0ODOOOOO

:ndc-line-to-screen p! p2 &optional (do-clip t) [0oOoo)
2003000000 pI10 p200NDCOODOODDOODOODOO 200000000000
00000000000 Odo-chp0 non-NILOOODOODODOOODOOODOO

:dinit &key (:xcenter 100) (ycenter 100) (:size 100) (width 100) (height 100) [Do00O)
000 viewport 0O DO ODOOODOO

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]
OO0O0OmsgO0O0OO0O0O0O0O0OOmsgO viewing(eye) 000000000000 O0O0O0O0O0O0OO
viewing(eye) 000000000 OOO

:viewport &rest msg [0ooo)
O00msgDO0O00D0O0O00OO0OMmMsgO viewport(port) D000 DOOO0OO0ODOOOOODODOOO
viewport(port) OO0 OO0ODOOOOODOO

:viewsurface &rest msg [Dooo0]
O00Omsg0O0O0O0000O0DODOmMsgO viewsurface(surface) 0000000000 OOO0O0OO
00 0O viewsurface(surface) 000000000000

:adjust-viewport [DoOoO)
viewsurface 01000000000 0O OO ::adjust-viewport 0 port 0000000000000
000 viewport 0O OO ODOOO

:resize width height [Do00O)
viewsurface :resize 10000000 Oviewportd :sizeO0O00 0000000000 viewsurface
goooooooo

:draw-line-ndc pI p2 &optional (do-clip t) [0oOoo)
NDCOOOODOOO 20000 pr,p200000D00O

:draw-polyline-ndc polylines &optional color [Dooo)
NDCOOODOODOOOODOODOOODOODOOO

:draw-star-ndc center &optional (size 0.01) color [0oOoo)
NDCOOOODOOOODOoOO

:draw-box-ndc low-left up-right Eoptional color [Do0O)
NDCODDODODOOoooo

:draw-arc-ndc point width height anglel angle2 éoptional color [Do0oO)
NDCODOOODOOOODOOO viewerOODOOO viewsurfaceOOOOO0OODO:arcO0000O0O0O
oooooooooon

:draw-fill-arc-ndc point width height anglel angle2 Eoptional color [Dooo)
NDCODDODODOOOoOoOooooo

: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) color [DooO]
Uoo0oboon pesstzon D0 O0OO0O0OOOOOO

:draw-polyline vlist Eoptional color [DooO]
oooo00000 vkstOOOOOOOOOOOO

:draw-box center &optional (size 0.01) [0ooo)
U0O00boogn center0DO0ODOOO

:draw-arrow pl p
d 1p2 oood
pl00 p2000000C0O0OO0OO

:draw-edge edge [DooO]
:draw-edge-image edge-image [Dooo0]
:draw-faces face-list Eoptional (normal-clip nil) [Dooo)
:draw-body body &optional (normal-clip nil) [Dooo)
:draw-axis coordinates &optional size [0oOoo)

coordinates 00000000 sizeO0O0O0O0DOOO

:draw Erest things [Dooo)
jojggooooooooooooooooooooboooo 3pooooooUOooooooooogoog
OoooooooooosooooDbooOoObODbOO0O0o0oooDDOoO0O0O000OthingO :drawd 000
OO00000D0OO00D0 viewer0OODODOODOOODODOOODOOODOOOODOOODDOOODO
ddrawners 00 0000000000000 draw0 000000 :drawners00000000O1ine,
edge, polygon, face OO0 body U0 OO 00O Oviewer 00000000 :draw-xxx(xxx 000
00000o0o000ooO0o0ooO)booo0oooooooooo

:erase &rest things Doo0]
0000 thingsODODOO

:dinit E&key :viewing :viewport :wiewsurface [DoOooO)

viewing, viewport 1 0 O wviewsurface 1 00 viewer 00000 eye, port O surfaceDO O OO0



15. 0000000000 155

view &key (:size 500) (:width size) (cheight size) [OO]
(:x 100) (:y 100)

(:title "eusx”)

(:border-width 3)

(:background 0)

(:viewpoint #£(300 200 100)) (:target #£(0 0 0))

(:viewdistance 5.0) (:hither 100.0) (:yon 10000.0)

(:screen 1.0) (:screen-x screen) (:screen-y screen)

(:

xcenter 500) (:ycenter 400)

000 viewer D000 *viewer*0 0D OO OO0
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15.5 00U

draw [viewer] &rest thing [00O)]
viewer 0 thingO OO0 thingODOODOOO0OODODOOCOOOO0OODODO2000000000000O
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 D0 O0O0O000O0ODOO0OODOthingOOfaceOOO bodyOOOOODOO

hidd [viewer] &rest thing [OO]
O0O00DO0O0O0O0O0OODOO0O0OOhidODOODOOOO

hid2 body-list viewing [OO]
edge-image 10000 000000000000 O0OO0O0O0O0O0O0O0O00*hid*0 00000

render &key :bodies :faces (:viewer *viewer*) [00O)
(:lights *light-sources*)
(colormap *render-colormap*) (y 1.0)
bodiesd faces 0000 0D0O0OD0OO0D0OO0OODOOOOOODODOODOOviewing, viewport O 0O
O viewsurface 00 O viewer D 0O 0 0 O O lights 0 0 light-source0 00 O000000O0O0DO0O0ODO
00 0O colormap 0 0 Xwindow O colormap 000000000000 DOOO bodiesd faces OO0
0000000000000 00D00000000elormep000000O000CO LUTOOODO
:color 000 0OOODODODOO0OOOOOODODOOOOODOOOOOODOOODOXPOOOOOODO
OO0 demo/renderdemo.l 000000000000 OOODOO

make-light-source pos &optional (intensity 1.0) (0o
pos0 000000000000 OOOmtenssty0 00000000000 O0O0OO0ODOODOOOOO
Ub0o0boobooboobobbOobDdintensityd 000000000

tektro file &rest forms [0o0o]
xtektro-portx0 00000000 fileO0D0O0O00O0OformsO00000000ODOtektroO0OOOO
000 fle0000000OODOOODODODO

kdraw file érest forms [0o0]
kdraw D Okdraw OO0 idraw 0000000000 OOOOOODOOOODOOOOOOOOOOO
OO00kdraw OO :output 0000 fileO00 0000 O*viewerx0 00000000 kdraw-viewsurface
O viewport D000 forms 000000 O00D0O0O formsO0Odraw D hidODOOO0OOOO0OOODO
OO0DO0000000 formsOOO0OOD0OOO0O0O0O0OOkdraw-viewsurface O OO0 0OO0D0OOO0O
000 ddraw 0 kdraw 0 00 000000000000 0000O0ODO0O00O0OO0O0OO0O0OfileO
O0000idraw 000 kdraw OO OD0O0OO fileODDOOO00OODOQOOEusViewer window 000 O
OO00Oo0ooO00Oo00ooO0DOo0O00DO00b0berawd 00000000 OOOODOODOOOO
O000O0 epsfile 00000000000 KMIXOOOOOOOOODOOODOOOOODODOODOO
O007llib/kdraw 1’0 0000000000000
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pictdraw file &rest forms [0o0]
pictdraw [0 OMacintosh 0 PICTOOOO0OOOOO0OOO0ODOOO0D0OO00OO0OOODOOOD 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 O00OO0OOO0OORGBOOOOOOOOHLSOOOOOO HSLO
00000000 hue O Orainbow circle(0 00 360) 0000000000000 45000 120000
240000 27000000 36000000000 !lLghtness000.000 010000000000000
000000000 llightnessO 000000 AueOd saturationD0O0O0000O0D0O0ODOODOOO lightness
010000000000saturation000.000 1.0000000000000000O00O00 saturation
0000000000000 0000000000000000B0000Brenge00RGBOOOODO
ooooooooooooOosbooboooooooooooooooooooooo0oobo0oooonogn
ranged 2556 000 0000000OORGBO 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 O OODOODO0OOODOO 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]
formsO 0 count0 000000000000 O0OOx*viewsurfacexOOOOOOO pixmapOd0 0000
O0Ocount0O0 pixmap 000000000000

playback-pixmaps pizmaps Eoptional (surf *viewsurface*) [OO]
pizmaps 0000000 pixmap D0 0000swrfO0O00OOOOOODOO
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hid-lines-animation count &rest forms [0o0]
hidO0OOOOOOO0OO formsO count00 0000000000000 0O*hid*000 hidOOODO
obooobobo0ooboo20000000000000000count00000O0O0O0OOOO

playback-hid-lines lines &optional (view *viewer*) [OO]
lnes00200000000000wew0 000000000 0ODO0ODODO pixmapO00000O00OOO
doooboobooboobobobooboooboUo 20boobboobooboooobg

list-visible-segments hid-result [OO]
hid-result0 edge 000000000 OO0O0OOOOODO
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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 O0ODDO0OO0OO00OO0O XToolKitOOODOODOODOOOOUOOOO Xwindow OO
0O0"’X’00oooboooo0oooo0ooooooooboooo Xliboooooooo”X0oooDoOoo
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 pixelO =0

x:*fg-pixel*
window OO OOOODOO0O0ODOODOOOOOD 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 OODOODNO geontext

x:*whitegc*
UO0oddbOO geontext

x:*blackgc*
UodgbOO 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 00 0 GCO

*gray*
"#bObObO"

*bisquel*
"#ffedcd"

*bisque2*

"#eedbb7"

*bisque3*

"#cdb79e"

*lightblue2*

160
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"#b2dfee"

*lightpink1*
"#ffaeb9o"

*maroon*
"#b03060"

*max-intensity*
65535

font-cour8

(font-id "*-courier-medium-r-*-8-*")

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 windowOOODOOOO windowOOOOODOOODOO

x:*xwindow-hash-tab*

161
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drawable IDO 0O xwindow OO0 000000000000 O00O0O00OOOx:nexteventdOOOOOO
00000 window IDOD OO0 Ox:window-main-loop 0000000 O0OODOOOODOO xwindow
000000000000 x:event-window O O OO OO

xflush [00O)
XibOOOOOOODOOODOOOOOODOOUODOO Xserver 0OODOXbOOOOO Xserver 0 OO
0000OXserver 000 0O0O0OO0OO0O0O0O0OO0O0OOODOOOODOODODOOOOODDODODODOOO
gobooobooboooboooboobooobbobobbooboobLboobboobobg
O000000D00O0xflush 0000000000 lushOO000O0 xwindowOOOOOODOOODO

16.2 Xwindow

Xobject ooo)
:super geometry:viewsurface

:slots

D000 XwindowOOOOODOOOOOOO0OO0ODOOOOO0O0O0O0O0O0O0O00O0O0O0O0OODODOOD

oooooog
Xdrawable 0oOo]
:super Xobject
:slots (drawable ; drawable 1D
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 O0O000OOCOOOODOOOOO
uboooboooobobooobooboooond

:init id [DoO0O)
id0 000 drawable 0 IDO OO drawable JO0 000000000000 GC(graphic context) O O
000000 drawable000000000000 GCOOO gconOOOOOOO

:drawable [Do0O)
drawable ID OO OO

:flush [Doo0]
XibOOOOODOOOOOOODOOOoOOooooo

:geometry 0o00]
r0000000000000000000000root-window-id, xO0,y00,0,00,0000,
visual 0000000

:height [Do00O)
00 Xdrawable OO OOyOOQOOOOOOOOODOO

:width [Do0oO)
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x,y)
i * rectangle string ..
height 9 abcdefghijkX|YZ
w idth &®,¥) L—imagestring
x,y) end-angle
start-
start- angle
height
19+ Qe angle
4+—p
w idth end-angle fill-arc

01400000

00 Xdrawable 00 O0x00000D0O0O0O00O0DOO

:gc Erest newge [Do0O)
O00Onewge 000000000 O0OODO GCOOOOODOOODOOODONO newged gecontext 000
000000000 Xdrawabled gcO0 00000000000 OOnRewgce000000OO0OOOOO
O00gcOOOOODO

:pos [Dooo)
00 Xdrawable 000 000000000000 O0DO00ODOO windowOOODOOOOOODOODOO
O0Owindow O OOOOOOOOO0O0O0O0O00 windowOOOOO windowOOOOOOOO window OO
000 windowODOODODODODODOODODODOOODOOO windowDOOODOOODOOO

X [Do0O)
00 Xdrawable OO window OO OOO0OO000O0 xO0OOO0O0O

1y [DoO0O)
00 XdrawableOO window OO O ODOO00O0O 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) D000
(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 (ge gcon) [Do0O)
(z,y) D00 000 widthOOO height 0000000000000

:arc ¢ y width height anglel angle2 &optional (gc gcon) D000
(z,y) D000 O00 widthOOO height 00 000000000000 000O0000OOangle100
00000000 0angle200000000DO0000OOODOOOOOODOODOODODO

fill-rectangle = y width height &optional (gc gcon) [Do0oO)
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googoobgooog

fill-arc x y width height anglel angle2 Eoptional (ge geon) [DoOoo)
oooooooon

string x y str &optional (g geon) [Dooo)
(zy) DODOOOODOO s&r 0000000000 DO0O0OOO

:image-string z y str &optional (gc gcon) [0o0oo)
udd stcrdgggoobbbogooobobbobod

:getimage &key :x :y :width :height (:mask #ff{ff) (:format 2) [Dooo)
server U0 ximage D0 0000000000000 0000OOserver 000000000 0O0OOO
0000 XlibO ximage OO O OOO0OOOO0ODOOOODOODOOODOOODOODOOximageOOOO0O
00000000 :getimage 0O ODOD0OO0OO0O0OO0ODOOOpixel-image DO OOOOOOOOOO
000=Xx0d00000o00oocd0 ppm 00000000 O0OOODOOODOODOODOODOO

: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 GCOOOODOOOODOD :ge :line-widthOOODOOOOOODODO
ooo

:line-style &optional dash [Dooo]

00 Xdrawable 000000 GCOOOOOOOOOOODO :ge :line-style0O0O0O0O0OOODO

:color &optional ¢ Coog]
00 Xdrawable OO OOOOO0O

:clear [0oOoo)
O00O000000000000 :clear-area 00O OO

:clear-area Ekey :x :y rwidth :height :gc [0o0oo)
fill-rectangle 0 0 00000000000 OOOOO

Xpixmap O0oo]
:super Xdrawable

:slots

pixmap 0000000000 COCOCOOOODOODOODOOOOOOO0OO0O0O drawableD OO Oxwindow
O000OO0xwindowODOOODOOOOO pixmap00000000000D0O0Opixmap000D00O0ODO
oooooooo

:init id [Dooo)
00 pixmap 0000000

:create &key (cwidth 500) (:height 500) (:depth 1) (:gc *defaultgc™) [Dooo)
00000 GCOOO:ged0O0ODO widthxheight D pixmap D 00000
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:create-from-bitmap-file frname [DooO]
fileDO0DOOO0O bitmapO OO OO0 pixmap 0000

:write-to-bitmap-file fname [Do0O)
00 pixmap0 000 fneme000000 bitmapO OO O OO0OO0OO0OO0OO0DOOOOOOO: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 00O 00000000000 00000D0O0Otext-windowOOOOOOOOOOOOO
000000 canvas 00 0000windowO OO OOOOO0OO0ODODOOOO0OODOOOOODODOO
000 panel-item O scroll-bars 000000000

:create &key ((:parent *root*) [Dooo]
0) (:y 0) (:size 256) (:width size) (:height size) (:border-width 2)

save-under nil) (:backing-store :always) (:backing-pixmap nil)

map T) (:gravity :northwest)
title ”WINDOW?”) (:name title)
font)
:event-mask (:key :button :enterLeave :configure :motion)

(:
(x
(:
(:border *fg-pixel*) (:background *bg-pixel*)
(:
(:
(:

xwindow 0000000000 :parent0 0000000000 window O :parent 0 O window O O O
00000 :parent O subwindows 0000000000 :x, :y, :size, :width, :height O :border-width 0 O
00 window OO0O00OD0ODOOOO :save-under O :backing-store 0 Owindow 0000000000
0000 Xserver HO0OD0OODOODOO :backing-store O :notUseful, :WhenMapped, :Always 00O 00O
00000:save-underd TOOODO NILOOODO :backing-pizmaep 0 TO OO OO DO window OO0 0O
000 pixmap O Euslisp0O0OO0O0OO0OODOO Xserver O backing-store OO0 OOOOOOONO
O O backing-store 0 0 0 0O 0 0O 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
0000000000000 :tktled0window 00000000000 window OOQOODOOOOOd
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 DO ODOUOODOODODOOOO
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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 000000000000 symbolOOOODOOOOOOOODOOODODODOOO
O00 event-mask D0 000000000000 0DDOO0O0DDOO windkowODOOOOOO

:destroy [DooO]
00 Xwindow OO OOOX resource 00 000window OO ODOOODOOOOOOODOOOOOO
00000 *xwindow*[ *xwindow-hash-tabx0 0000000000 0ODOOO0DOOOOOONO window
O:destroy0000000000O0O0O000O windowODOO window OO windowOOOOOOOOO
O00OdrawableID OONILODOOODODO

:parent [Dooo)
O windowOOOOOOOODOO

:subwindows [Dooo)
0000 windowOOODOODODODODO windowODOOOOODOOOOOOOOOOOODOODODOODO
OO0 window OO OO0 windowOOOOOO0DOOO window OO windowOOODOOOODO

:associate child Ooo0]
00 window O O window O O O child window 0O 00O 0O0O

:dissociate child oooo]
0 window 0O OO0OO0O childwindowOOGOQOOO

:title title ooDOo]
00 window OOOOOOOOO0OOO0OO0DODO0OO0DOO0O XeserverOOOOOOOOOOOOoOOoGOQ
window manager 0 000000000

:attributes Coo0]
00 window OOOOO0ODOOODOOOOOOOOO

:visual [DooO]
00 Xwindow O visual resource ID 0 OO0

:screen [DoO0O)
00 Xwindow O screen resource ID 0 0 00O

:root [DooO]
root window ID O O OO

:location [Dooo]
00 window xO yOOOOOOO 20000000000000

:depth [DoOoo)
00 windowO OO (00000000 O)000OO

:size [Dooo)
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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 windowOOOQOOOOOOOOO

:resize width height [Dooo)
O0windowOOOOOOOODOOO0OOODOOODOODOODOODOOOOODOO XlibOOOODOO
O000D0D00OO:resize 000 :geometry D0 00000000000 OO0DOOOODOO

:raise [DooO]
00 window OO OOO0O0000O0

:lower [Doo0]
OO0 windowODOOOOOO

:background pizel [Dooo]
O0000000000000000000000008 pizel000000 pizeld 0 Obg-color 0O OO
O000000DO:clear0000OOOOOOOODODODO pizel0OO0OO

:background-pixmap pizmap [Do00O)
000 pixmap U0 pizmaep 000000

:border pizel [DooO]
00 windowOOOGOOO pizelO0O0O0OOO

:set-colormap cmap [Do0O)
colormap 00O OO0

:clear [Doo0]
00 Xwindow OO OOOO0O0O0O

:clear-area &key :x :y :width -height [DoOooO)
00 Xwindow 0000000000 OOOOO0O

make-xwindow &rest args [00O)]
000 args00000 Xwindow 0000

init-xwindow &optional (display (getenv "DISPLAY”)) [00O)]
eusx 1000000000000 O0O0O0O0DOONODQOOinit-xwindow 0 Odisplayd 00000 Xserver
O0000m@m0O000000000000000000000 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



16. Xwindow 168

:slots (gcid GCValues)
graphic context(GC) DO OO0 D Euslisp0000000 window OOOOODO GCOODOOOOO

:create &key (:drawable defaultRootWindow) [DooO]
(:foreground *fg-pixel*) (:background *bg-pixel*)
:function :plane-mask
:line-width :line-style :cap-style :join-style
:font :dash

OO0000000GCOOUOOO0DOdrawable00D00000D0O0O0OO00OD0O0O0O0O XserverDOOODODO
OO0O000OO0 GCOOODOOO000ODOOO00ODODOOO drawableDOOOODOODO

:gc [Dooo)
XgoGgeiIboodo

:free [Dooo)
oo GCcoooooo

:copy [Dooo)
oo GCcoOooooooo

:foreground &optional color [0oOoo)
OOOcolor 000000000 0O00D0DO color00O00OO0OcolorDO0O0O0O0DOOOO

:background &optional color [DooO]
O00colorDO0O0D00OD0O0ODOO0ODOODOO colorD0000ODOcolor0000O0DOOOOO

:foreback fore back [Do0O)
ooooboobooboboboon

:planemask &optional plane-mask [Do0oO)
planemask 0O O OO0

:function z [Do0oO)
00000000000000000000000000O0O01000000=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 [Do0oO)
oo GCObOO0bOOoO0DOOUOOOdObzs0DO000O00DO0ODOOODOOIDODOODOOODOzOOOO
0000000000000 D00:font00000O IDOODOOODOO x:LoadQueryFont 000000
0000000000000 O"no such font ..."000000000O020 NILOOOOODOOOOO
Oo0oooo gGCoooooooo Ibooogoo

:line-width z D000
Oo00oooooo 000000

:line-style z [DooO]
00000 (O0oo0o0oo0)0o0oooo
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:dash Hrest x [DooO]
:0000000000000000:dash00000C0O0COCCOOOOOOOOOOOO

:tile pizmap [DooO]
piemap 000 GCOOOOOOOOOOOOOO

:stipple pixmap [Do0O)
pizmap 000 GCOOOODOOOOO

:get-attribute atir [DoOoO)
000000 Oattrdd:function, :plane-mask, :foreground, :background, :line-width, :line-style
:cap-style, :join-style, :fill-style, :fill-rule, :fontU U0 000000 OOOOOOOO
ooooooo

:change-attributes &key :function :plane-mask :foreground :background D000
:line-width :line-style :cap-style :join-style :font :dash

boooboooobooboooobooooooobo

font-id fontname [00O)
000 fontnemeOODODOOO0OOO0O0O0O0O0IDOOOOOOOOOOOOOOO fontnamed 000
O00000x:LoadQueryFont 00 000000000000 OO0O00OOCOO IDOOODO fontname
000000000 0oob0o0obiob200b00ob0o0b00bDOOn "s-courier-24-*"0
Ubo0ob0bo0oobobobooobdbO0od0O0ecan’t load font DO OOOOOODO

textdots str font-id 0O]
strO0000 ascent descent widthO OO OOOO0O0OO0 3000000000000

16.4 0ODOOOOOOO

colormap Oo0]
:super object

:slots (cmapid planes pixels LUT-list)

Xwindow 0000000000 OO0ODOOOOOOOO0ODOOOODOOOODOOOOODOOOOO
O00RGBOOOOOOOOOOOOo0O655300000000000000000080000O0O
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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O0D000Db00O00DO00DO0O00OxserverHOO0OO0O 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 000000000000 00O0O0O0O0O00O0O0O0O0O0000O0O
ooooOO0ORGBOOOOOOOOOO

:store piz r g b [Doo0]
piz000000000 RGBOOOOOOO

:store piz color-name [DooO]
sstore 00 0000000000O0OC0O0O0O0O0O0O0OO0O0O0O0O0OO0OO0O0O0OOOORGBOO 0O
65535 0000000000000000000Ored” O"navy-blue”’O00O0O0OOOOOOOOOOO
O0color-name00000CCNILOOOOOOOO0O0O0OOOOOOO0O0O0O0O0O0O0O0O00O0ONILOOOO
ooooo0O0O0O0000000000ooooooooooooboOo NILOOOOO000000o0o0n
Ooo0o0O0o0ooooboOoddO:sstored 0000000000 OO0OOOOOOOOOOOOO

:store-hls piz hue lightness saturation [Doo0]
HLS(Hue, Lightness and Saturation) D00 000000000000 pizc000000000OO piz
ONLOOOODOOOOODOODODOODOOODODOOO0ODOODOOO:store-hlsOO00OOOO0OOOOO
gogooobooboboooogo

:destroy [Dooo)
O0 colormap 0000000000 O0DOOO0O
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:pixel LUT-name id [DooO]
LUTOOO0OO (0000000000000000LUT-neme0 0O :define-LUTOODOOOOOOO
coooooooboooooo

:allocate-private-colors num [Do0O)
obooboobob n«mUODOO0ODOOODOOOOODO

: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-neme000000D0DOOO0OOOODOO
O000D0ob0ooboOoboobOdyprivate 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)
RGBOOOOOODOLUTOOO0OO0O00O0ODODOOOOred=green=blue=20000000000 22+2+2 =
—64000000000

:define-hls-LUT LUT-name count hue low-brightness high-brightness saturation [private] [DoOoO)
HLSOOOODO count 0000000000 DO hue (0..360),saturation (0..1),low-brightness O high-
brightness0 0 000000000000 COO000ODOLUT-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 countO0OOO0ODOMOObrightness (0..1) O saturation (0..1) O, hue-start 0 hue-end
O0000D0 hveOOODOOODOODOODOODOOLUT-neme0 000000 LUTOOOOOOO

:LUT-list oooo]
0000000000000000000 LUTO0000000000000000000000LUT
0000D0000000000

:LUT-names [Doo0]
o0000O0bOO0O0D0ObD LuToooOooobooooo

:LUT name [DooO]
name 0000000000000 (LUT)ODOOO

: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 0ODOOOOCODOODOODOOD LUTODOOODOODOOO

:dinit [emapid] [Do0O)
O000D0O0O00 cmapidd000OO0O0OOODOOODO 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))

RGBOOOOOOOOOOOOOOOOOOOOOOOOODODODOODODODOOsetf000O0ODORGBO
gboooboboooobo -1ooooooo

:;red [Doo0]
00 XColorOOOOOODOOO

:blue [Doo0]
00 XColorOOOOOODOOO

:green [Do0O)
00 XColorOOOOOODOOO

:color D000
00 XColorO RGBOOOOOOOOO

:dinit piz R G B &optional (f 7) [Do000O)
XColorO0OOOOOO

find-visual type depth &optional (screen 0) [00O)
typed depthD OO0 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 0O OO XToolKitd 50000000000 Opanel, panel-item, canvas, textWindow
O scroll-bar[dmenubar-panel 0 menu-panel JOpanel D00 000000000000 O0O0OCONO window
gbobooobooooboobooboobooboooooboooobobooooboon

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 pbutton-item, text-item, slider-itemJ 00000000 OOODODODO(send-super
:create-item class label object method) 0D DOOO0DO0OODOOOOOOOODOOODOOODOO
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goooddgooooo0ogooooopooooooooOoOoDoOOOOOO00gobObOoUUoo
window OO OO :createJ 000000000000 DODOOOOC0ODODOOOOOODOOOOOODO
U000 quitO0 0000000000000 000D000 textWindowd canvas U0 :locate-item
OO0000O0O000DOoO00ooboOd windowODODOOOODOOOOOD

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 DOOOO0ODODODOOO0ODODODOOOOOOOOOOODODOOOO
NILOOOO

event-type event [O0O]

event 00000000000 OOO0O symbolDOOODOOOOOODOOODODODO :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 windowOOOOOOOGOGQOO

event-x event [DD]
event O O000OO0O00O0OO0O0OO xIZIIZIDDDDDD(DDDDDwindowDDDDDDDDDDDD
O00oooooooon)

event-y event 0O]
event 0000000000000 yOOOOOUDOUO(ODOOOOwindowOODOOOOOOOODO
O00oooOooooon)

event-width event [00O)
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:configureNotify OO DOUOOOO0O0OOOO0O00O00O0 ewentU0O00O0OODOOOO

event-height event 0O]
:configureNotify OO DOOOO0O0O0OOO0O00O00O00 eventd 80 0000O0OO

event-state event [0O]
0000000000000 o00do000D00D0o0D00dD0O0Do0O0OO00DDOO0ODOn :shift,
:control, :meta, :left, :middle( :right 0000000000 0OOOOO0OOOOOOOOOO
OO0000OD000DODO0O00O C:shift :left) JODODOOO

display-events [00O)
xmextevent 00000000000 xwindowOOODODOOOOOOControl-COOOOOOOO
000o00o00ooooobooo

window-main-loop &rest forms [0o0o]
Xevent 0000000000000 window OOOOODODOOODOOODODOOOODOODOO
:KeyPress, :KeyRelease, :ButtonPress, :ButtonRelease, :MotionNotify, :EnterNotify, :LeaveNot:
O :ConfigureNotify OODODOODO windowODOODOOOODO eventO0O00O0O00OODOODOODO
O0O0forms0000D000D0O0O0DOODODOODOOODOOOO0ODOOODOOODOODOODOOODOO

window-main-thread [00O)
0000000000000 window-main-loop 0000000 0O O window-main-thread O O So-
laris2 0 0000000 O 0 O window-main-thread 0 Oread-eval-print 00 00000000000
oo 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 &key ((:item-height iheight) 30) ((:item-width iwidth) 50) [0oOoo)
(:font font-lucidasans-bold-12) ((:background color) *bisquel*)
&allow-other-keys)
panel 000000000000 OOOO0ODOO :created 00000000 DO0xwindow ODODOOO
00000000000 :width, :height, :border-width 0 0 00 0 0 O 0O 0O ritem-height O :item-width O O
gboogbooboobobboobooboobooon

:items [0ooo)
goooboooboobooboooon
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(5.5
1 2 3 5
£
2
skip=10. 5
4
# skip=5
6 | [ 7
=5 |
item-width item-width
0O 15: panel 000000 OOOO
:locate-item item Eoptional  y [0oOoo)

item O Oxwindow 000000000000 OO0ODOOODOO0OOOD «0y0OOOODOOODOO
gbooobooboobobooobobooobbden0bO0O0OO0ODOOO0OOODOODOOOODOOOO
oobo0oobobo00b0 mooooobooooboooooooboooobobooooobooooooon
:slocate-item 0 0 0 0 items 0 subwindows OO 00 item D000 0 :map 00000 O0O00ODOCODO
gooono

:create-item klass label receiver method &rest args [DooO]

&key ((:font fontid)

&allow-other-keys)
kless0ODOO0OD0OO00000D0O0O0O0O0O000O0OOObutton-item, menu-button-item, slider-item,
joystick-itemO O ), 0000000 0000O :locate-itemO 000 panel 00000000 arys
O0klassO :create 0000000000kl 00000000 DOOO0DOOODOODOOODOOODOO
receiver 0 method 0 00000000000 DOODOOODOOODOOODOOODOOO

:delete-items [Dooo)
gogoobbobbuogoooboo

:create-menubar &rest args [0o0oo)
&key (:font fontid)
&allow-other-keys

menubar-panel D0 OO0 Opanel 00O DO OO0ODO

000000000000 000000000000000 panel0 00000 OO”subclass’s responsibility”
Oo0o0oo0ooo0oooDoo0oooDoo0oooooo0oooDoooooooDoDoooooooDoooog
ooooooooooo

:quit Hrest a [Do0O)
window-main-loop 0 :quit 0000000000 OOOOOOOOODOO

: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]
NILODOOO

:LeaveNotify event [Doo0]
NILODOOO

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 O0OQDCDO Opanel d
UO00O0Omenu-panel 000000000 Omenu-panel U0 OO0 button-item OO0 OOODOO
OO0D0O0OO0Omenu-panel 0 0000000000000 O0CODOOODOOCOODOOODOODOO
oooobooob0do0 menu-item 0000000000000 OO0O0O0OOOOOOOOOOOOOO
000 menu-button 000000000 Omenu-panel 000000000 OCOOOCOOODODOODODO
button-item 0 0 00 0 0O 0O O 0 menu-button-item 0 panel 00 0O O 0O 0O menubar O 0O O :menu 0 O
U000 menu-panel DO OOO0OOOOOO

:create &rest args &key(:items) (:border-width 0) (:font font-courb12) [Doo0]
(:width 100) (:height-offset 15) (:color *bisquel*) (:active *bisque2*)
&allow-other-keys)
menu-panel window 00000000 windowOOOOODOODOO menu-item 00000000000
good

:add-item label name Eoptional (receiver self) Erest mesg [0oOoo)
00 menu-panel window O OO menuO000000000COCO0O0O00O0DOCDOOOO0OOOOO
UbooobooboobobiOdrecewerd 000000 mesgOODOOMO

menubar-panel ooo]
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load| cd| go—up| view| remove| print

cancel | compile| [file:[classes I

|c:m:l: |fu5rflucalfmsfdnc:f ||

drvxrwxr-x 12 matsu

. drveirnxr-x 24 matsu

FAaQ -rw-rw-r—— 1 matsu

HISTORY -rw-rw-r—-— 1 matsu

IHSTALL -rw-rw-r—— 1 matsu
JIP drvirsr-x 2
LICEHCE -rw-rw-r—— 1
LICEHNCE.old -rw-rw-r—— 1
PORT 1
algorithm 2
lasses 1
classhier 1

0 16: 0000000 window

:super panel

:slots

menubar-panel D00 panel 00000000 DOOOOOOOOO0O0O00ODODOOOOOOOOODOOO
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 ohject :slots (car cdr))
{defclass gueue :super cons :slots (lisp::backward))
{defclass propertied-object :super object :slots (pl
{defclass symhol :super

propertied-object

:slots

(value vtype function pname homepkyq))
{defclass foreign-ped :super symbol :slots (podcode
{defclass package :super

propertied-object

:slots

(names use symvector symcount intsymvector intsymg
{defclass stream :super

propertied-ohject

:slots

(direction bhuffer count tail))
{defclass file-stream :super stream :slots (fd fname
{defclass lisp::broadcast-stream :super stream :slot
{defclass x:textwindowstream :super stream :slots (x
{defclass io-stream :super propertied-ohject :slots
{defclass socket-stream :super io-stream :slots (lis
{defclass metaclass :super

propertied-object

:slots

(hame super cix wars types forwards methods))
{defclass vectorclass :super metaclass :slots (eleme
{defclass estructclass :super vectorclass :slots (1li
{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)))

179
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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 O notify-method 10U DO OOOODOOO0OOOOONO

:notify &rest args [DoOoo)
notify-object 0 notify-method D0 U U UOOUOOOOOON notify-method DO O ODOODOONO
ooooooooboooooo

button-item OO OOOOO button-item 0000000000000 0O0O button-item 000000
oooad

menu-button-item 0000000000000 0O0O0O0O0O0OOmenu-button-item 0000000
ooad

choice-item 000000000000 O000O00O0OOOchoice-itemO00000000O0O000O0OO
ooo

text-item 000000000000 O00OCO0O0C0O0D0O0Otext-item000000000O0O0OCOO
ooooog

slider-item OO0 000000000 0O0D0OCOO0ODOOCOOODOOslder-itemO000000O0O0OO
ooooo

joystick-item 0000000000000 OO00DOCOO0O0DOOO slider-temdO00000O00OO
UxOyOooooo

:create name reciever method &rest args [DoOoo)
&key ((:width w) 100) ((:height h) 100) (:font font-courb12)
&allow-other-keys
gbobobooooooooboboboboooboboboboooooobooboboobobon
O send-super U O OODOOODOODOOODOOO

button-item ooo]
:super panel-item

:slots

button-item D0 0000000 CO0OO0O0OObutton-tem 0000000000 OO0OOOOOO
O0000000D0O0Db0000O0O0Obutton-item O panel-item OO O OO0OO0OOO0OO0OOOOOO
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 OO0 000000

:create label revciever method &rest args [DoO0O)
&key:width :height (:font (send parent :gc :font))
(:background (send parent :gc :background))
(:border-width 0)
(:state :top)
&allow-other-keys
button-item D0 0000000000000 DOOOCOOO0O0ODOOOOO0OOODODOOOOOOOO
00000000000 00D0O000DO0O00DOO00n sborder-widthDOOOODDO OODDO
0000000000000 000000000000000000 window(D OO OOpanel) 000
gbooooobooooboooooon

:ButtonPress cvent Ooo0o]
000o0oo0Oo0o00o0oooooooooooon

: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 0O Omenu-button-item 0 Obutton-item ] 0 O O O O 0 Omenu-button-
item 0000000 0OCO0O0OO menu-panel 0O O0O00OOOnotify-object DO ODOOOOOOO
00o000o0o0oO0Dd0o0o0oU0oDooDO0D00D0boOo0oU0oUoDUOoDoDOooDOooOoDoOoOoooOon
oooooooooog

:create label reciever method [Dooo)
&rest args
&key (:menu nil) (:items) (:state :flat)
&allow-other-keys

000000000000 000 receiverd method DO OOOO0O00OO0OO0ODO

:ButtonPress event D000
O000DO0O0O0O00O0O0O000O0DO0D00O00O0DO0O0OC00O0 menu-panel DO0O0O0O

:ButtonRelease event [Doo0]
U0000000 menu-panel 0O OOOOO0OO0ODOOODOOO

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 00000D0C00D000000Obitmap-button-itemO0O000000000O
0000 bitmap OO OODODOODOOOOD pixmapOO00O0O
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:create bitmap-file reciever method &rest args [Dooo)
&key :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 IDOOODOO

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 &rest args [Dooo)
&key (:choices ’(70” ”717)) (:initial-choice 0)
(:font (send parent :gc :font))
(:button-size 13)
(:border-width 0)

choice-item-button 0000000000000 O0O00O00 :button-size OO O OO0 DOOO0O0O00O0OO0O
O0D0O0ODO0O0ODOODODOOnotify-object O notify-method O choice-item OO0 OO0ODOOODODO
000000000o0b00ooooooobooaoa

:value Hoptional (new-choice) (invocation) [Dooo)
OOO0Onew-choiceDODOOO0O0O0O0O0O0O0OOOOOOOOOOOOOOOOOOOOOOOOOOO
0don envocatton 0000000000 Onotify-object [ notify-method O OO OO OO :value
O0000000000000O00000O0000B00O0O0

:draw-active-button &optional (old-choice active-choice) (new-choice active-choice) [DoOoo)
gboooooooboooooo

:ButtonPress cvent Ooo0]
0000000000000 000000000000000000000 transient-choiced 00O
O00O0O0ObODO0O0000ooOoOoOO000o0ooboOobOobooOooooon

:ButtonRelease event [Do0O)
0000000000000 0000000000000D00D00000000Oactive-choicedO
OO0 Onotify-object U notify-method OO 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 &rest args
&key (:min 0.0) (:max 1.0) (:parent)
(:min-label ””) (:max-label ””) (:value-format ” 4,2f”)
(:font font-courbl2) (:span 100) (:border-width 0) (:initial-value min)
slider-item 000 000000000000000000000000000000000000

min000000000:mex000000000D0C00O0O0:spen0000D00O0DOOCOOOODODOO
walue-format O slider-item 0O 0000000

oooo]

:value &optional newval invocation

oooo]
OO0Onewval 00 000000000000000000000O0O0O0O0O000000000000

O O snvocatton non NILODOOOOOOOOOOnotify-object U notify-method DO O OO OOMO
:value OO OODOOOODOOOOO

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 00 0000000000020 00000000000000
0000000000000000000O00oUoonO (0 mOo

:create name reciever method &rest args [0o0oo)

&key (:stick-size 5) (:return nil)
(:min-x -1.0) (:max-x 1.0)
(:min-y -1.0) (:max-y 1.0)
&allow-other-keys)
stick-s12e 000 0000000000000 00O0O0DOOOO0O0OO0ODODO joystick-item window O
0000000000000 000000 retwrn0 non NILOOOOODDOOOOOO0OODODODO
ggogooboobobdooooobobobooooooobobboooobhboooobbbbuoog

:value Hoptional (newz) (newy) (invocation) [Dooo)
OO00OrewzU newyO0 0000000000000 O0O0DOOOOCOOOOOOOODOOOOOODODODOOO
O00000000000wmvocation] non NILODOUOODOOOO Onotify-object [J notify-method

O0joystick-item OO 00000 x,yOODODODOOOODOOOO00DOOO :valueJOOODOODO
oooobooooboon

O0D00000D00000 panel-item D O00000O00DO0O0O0O0DOO0 MBOOODOOOOODOODOO
gbooobOoboooobooon
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quit choice 6 & (5

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-courbil4d)
(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 000000000000 DOO00O0OCOO0O0O0OCOO0O0O0OCODOOOOQDO Otext-item
Oo0ODDO0O0O0O000000000D000 windowOODDODOOODODOD windowODODDOODO
OO00000DbO00bOoO0o0oO000oooO00ooDOoooOo00DOO0O00O00bDOO window O
O0000D00O0O0OOcontrol-FO control-BO0O00O0DOOO00OOOdel 000OOOOODODO
O00O0O0Ocontrol-DOOOOODOODOODOODOODOODOODOOOOOOOOOOOOOOOODOOO
O0000oooooooooOoOO0O000o00o0o0oooooDoOObO00U0o00ODenterd OO
0000000000000 0DbO0O0b0O0D00OD notify-object U notify-method DO OO OO
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:create label revciever method &rest args [0oOoo)
&key (:font font-courb12) (:columns 20) (:initial-value ) (:border-width 0)
&allow-other-keys
text-item 0000000000 windowOOOOOOOOOOOOOOOOOOOOOOOOOOO
O columns 000 O0O000O0O0OCOO

:getstring D000
ogboogboooboooboooon

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

)

ooboobOooboooooboobooobooooobooboobobooboooOoooooooooon
TextWindow 0 00000000000 COO00O00DOOCOO00OO0O0OQOO  TextWindow 0000
goooooooobobooboooooobooboboboooooooDobDOobOobDoboboooon
gbooobobooobooboooboobobooooboobooobooboobooobOoboooboOoboon
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:init id [Do0O)
(dO0000000 windowOOOODOOO

:create &rest args [Doo0]
&key :width :height (:font font-courbl4) :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 0O :rows O :columns D0 00 0O
0000000 :otify-object O :notify-method 0 0 00 0000000000000 C00CCCOO

:cursor flag [DooO]
flagO O :on, :off, :toggleJ0ODDDODODODOO0OODOOOOOODODOwin-rowd win-col OO
00000000flag0 :on 00000000000 OCO0OO0OO00OOOflagO :off000000OO0OOO
OO0flagO toggle 0O DO0ODODOOOOOOOO0O0ODODODODOOOOOODOOOOOOODODO
doododooooooooooooog

:clear [Dooo)
0000 windowOOOGOOODO

:clear-eol &optional (r win-row) (¢ win-col) (csr :on) [0o0oo)
r cO0000000ODODODOO0O0O0O0ODODOOOOO0O0OUDLDDLODbDOUOOOOUL b

:clear-lines lines &optional (r win-row) [DoOoo)
rdo0o0oooo0oooooboooo

:clear-eos &optional (v win-row) (¢ win-col) [DOooo)
r cO000000OO0DODO0O0O0O0O0ODOODOOOO0OOObO

:win-row-max [Dooo)
OO0 windowOOOOOOOOOODODODODO

:win-col-max [Dooo)
OO0 windowOOOOOOOOOODODODODO

:xy Eoptional (7 win-row) (¢ win-col) [Dooo)
r cO000000D0ODODOO0O0O0O0OODODOO0O0OO0

:goto r ¢ &optional (cursor :on) [Dooo)
rgooon cggbbbbugogooooo

:goback &optional (csr :on) [Dooo)
oooobooooooo

:advance &optional (n 1) [0oOoo)
nO000000000000O0

:scroll &optional (n 1) [Do00O)
nO000000000D00 windowOOOQOODOOODO

:horizontal-scroll &optional (n 1) [Dooo]
nd 000000000000 bOOooboooboo

:newline [DoOoO)
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gboobooboboboobooog

:putch ch [Dooo0]
oooobobobog ehO0O0D00ODO0OOOODOODOOOODODbOOODOO

:putstring str &optional (e (length str)) [DoOoo)
goooboboo strogog

:event-row event [Dooo)

:event-col event [Dooo)
event 0000000000 OO0OO0OO0OOO0OOOO

:KeyPress event [Dooo)
gobooobbooobbooobboobboobbooobOo0b0dnotify-object 0 U0
gog

TextWindowStream 0o0)

:super stream
:slots (textwin)

TextWindowStreamJ OTextWdinow O OO OO OO0O0OO0D0OO0DOO Oprint, format, write-byte
OO0000000O0O000O00DO000O00DO00D TextWdindow OOODOOODOOODO
o00000O0O00O00000OO0OO0O0O0000000

:flush [DoOoo)
O000D0O0O000o00oD0o0bDOo00nbOdTextWindow 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 D 0000000000000 O00O00ODOIlinebuf 000000000 O0ODOexbuf OO0
0000000000000 00windowOOODOOOODOOODOODOOO BufferTextWindow O [
0000000000000 00000D0000000D000o00oO0DOd0text-itemO0O0 0000
000000000 BufferTextWindow 0000

:line n [Doo0]
nd 0000000000000 00d

:nlines D000
linebuf OO O OOO0O

:all-lines D000
O0000000000 1linebuf OO OO

:refresh-line &optional (r win-row) (¢ win-col) [Do0O)
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r00000 cO00000D00O0DO0O00O0O0O0O

:refresh &optional (start 0) [DoOoo)
start 0000000 0O0OODOOOOOOO

:insert-string string [DoOoo)
googood stmmg0 00000

:dinsert ch [Dooo)
gogoobbbboooooboo

:delete n [Dooo)
gooobbb nO000ooobobOO

expand-tab src &optional (offset 0) (0O
seldgoooooooobobobobbbbbtbddoooooooboobbobbb soboobobo
uboboobobooobooboooood

ScrollText Window ooo]
:super BufferTextWindow
:slots (top-row top-col ;display-starting position
scroll-bar-window
horizontal-scroll-bar-window

selected-line)

ScrollTextWindow 0000000000000 DOOO0OOODODOOODOO BufferTextWindow (00
O0000ScrollTextWindow D 00000000 DO0ODO0 windowODOOOODODOOOOOOODOO
00000000000 000 :configureNotify OO0 O0O0OOOOODODODOOOOOOOODODOO
o0oo0ooDooooooooooon

:create &rest args Ekey (scroll-bar nil) (horizontal-scroll-bar nil) E&allow-other-keys [0oOoo)
00oooooOoo0oooooooobOoooooooooooo Toooooaa

:locate n [DooO]
window OO OO0 o0 0000D00DO0OO0OOODOOOOODOODOO

:display-selection selection [Dooo0]
selection000000000D0OCOO00ODOOO0O0ODOOOODOOOODOOOODOO

:selection [Dooo)
gogoobbbbooooooboobo

:read-file fname [Dooo)
freme0000000000000C00CC linevuf 000000000000 OwindowOODODODODOODO
booobooooboobooon

:display-string strings [DoOoO)
strings0 0000000000000 stringsd01linebuf 000000 0Owindow OOOOOOO

:scroll n [DooO]
nO000000000000

:horizontal-scroll n [Dooo]
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ndO0o00ooooogodg

:ButtonRelease event [Dooo0]
OO0OOO0O0O00O0000000000000000window0O0O0O0O00000 notificationl
U0000000000Onotify-object U notify-method DO OO OODO

:resize w h [DooO]
window OOOOOOOOOOOOOOOOOOCOOOOOOOOOOOOOOOOOOOOOO0O0O0
Coooooooooocoooon
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18 0OOon

O000O0D0O0O0DOO"ision/piximage" 00 O0OO0DO0O0ODOOOOODOOODODOOOOOODOO 200
00O pixel-image O color-pixel-image 100 0000000000000 0O0OO (LUT)OOOOOOO
O (pixe) 00000000000 pbmO000000000DOO0OOOOO0ODOOOOOO

18.1 0000000000 (LUT)

LUTO0OOO0OOO (pixel) 0D 00000000000 DOOOOOOOODO

make-equilevel-lut levels &optional (size 256) (00O
0000000000 (integer-vector) 0000000 OOOOD000 size0 0000 000 levelsO
00000000000 0000000 (make-equilevel-lut 3 12) OO#1(0 000111122
220000

look-up src dest lut [00O)]
oo00oDDo000 wtODDO se00000 dest000000000O00OD0ODDOOO OO destD
OO0OO0ONILOOOOOscODOO00O000ODOOOO0O000D0ODODO00000ODODO0O0O0OO0 (look-up
#i(1 2 3) nil #(10 20 30 40 50)) OO #i(20 30 40) OO OO

look-up2 src dest lutl lut2 (00O
look-up2 000000000000 7000 2000000000 se00000 destODO0ODO
O00000OscOdest 00 000000000000 0ODOOODOODOODOO0ODODOOODOODOO

look-up* src dest luts [0O]
lwtsOOODOODOOODODOO0ODOOOO0OODOO0WsODOO0O0ODOOO0OODOOOODOOOOODOOO
O000D0sc00000 destDO0O00DOOOODO

concatenate-lut lut! lut2 &optional (size 256) [0O]
2000000000000 w10 200 00000000000O0O0DODO0O0OODOOOODOOO
00000000000 Wwt10 lwt2000000000O0OO0O0OOODOO

make-colors default-color-map [00O)
goboobooooboobooobooboboo

*x-gray32-lut*® [OO]
O00000000D0D0 x:*xcolormapx 00000000 3200000000000 LUTOOOO
(aref *x-gray32-lut* n) 003200000 nO00000O000O0DOOO

*x-gray16-lut* [00O)
00000000000 x:*xcolormap*x 00 DOODOO0ODO 1600000000000 LUTOODOO

*x-color-lut* [00O)
00000000000 x:*xcolormapx 1000000000 ODOOOOOOOO LUTOOOOOO
0000000000 ”black”, "red”, "green”, "lightblue”, ”yellow”, ”orange”, "blue”, "magenta”,
?white”O O 0O O

*256t08* Oo]
0.2550000000 0700000000 256000 LUTOOOOODOOO0OOOODOOOOOO
o000
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*256t016* [OD]
0.255 0000000 o0.150000000026000 LUTOODOOOOOOOOODOOOOOOO
ogooo

*256t032* oo]
0.255 0000000 0310000000026 000 LUTOOOOOOOOOOOOOOOOOO
oood

*gray32* [OO]

oooooDbbOO00000 Xoooooobboooooooo 26000 LUTODOOOODDOO
*x266t032*[] *x-gray32-lutx0 00 0000000000 32000 Xwindow OOOOOODOODOO
O000*gray32*0 000000 25600000000000000000000OOOO

*rainbow32* [O0O]
256000 hue OO XOOOOOOOOOOOOOOOOOOOO 26000 LUTOOODOOOOO
*256t032*[] *x-rainbow32-1lutx0 000000000

18.2 0OOO0OOO0OO

O0000000DOpixel-imageO0OOO0O0O000D0ODOpixel-imageODO0OD0OOO0OO000O0DOO 2
gboobooooOoooboobooobobobooboooboobOoOooboOobooooboooboooooboooobooon
coo0ooooo0ooooOooo0OoooDooo0UoDoOoDoO0gd parDoooDOOODOOODODOO
goooo

pixel-image 0oo]
:super array
:slots xpicture display-lut histogram
brightness-distribution0
brightness-distributionl

brightness-covariance

pixel-image 0 Oxwindow D 00000000 200000000 0Opixel 000 O 0O display-lut O
0000000000000 000 apictwre0000000000ODOOO0OOO0OO (x,y) 0 imgO 0O
0000 (aref img y x) 0000000 OOODOOOO

:width [Do0O)
oooooooboooboooon

:height [Doo0]
oooooooboooboooon

:size [Do0O)
oooooooooo

stranspose  &optional (result (instance (class self) :init dim0 dim1)) D000
xOOydOooooo

:map-picture lut &optional (result (send self :duplicate)) [Do00O)
O000D0 mtO0OOD0O0D00O000D000 result0O0D0O0ODO
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:map fn Hoptional (result (send self :duplicate)) [Do0O)
000000000000 00 fmO000000resut0000O0DO0O0ODO

:brightest-pixel [DooO]
ooooooooooooooooooooon

:darkest-pixel [Do00O)
oooooooooobooooooooooo

:average-pixel [DoOoO)
Ooooboooooooooooogoooogno

:halve &optional simage [DoOoO)
oobooboobooboooobooboooboobon

:subimage z y subwidth subheight [DoOoo)
00000 (¢y) 000000000 subwidthOO DO subheight 000 0000000000000
0000 (zy) 000000 :subimage 0000000000000 0OO0OOOO0OOOOOOOOOO

:xpicture &optional lut [Doo0]
00000 wmtOOOD0OODOOxpicture0 00000

:display-lut &optional newlut [Do00O)
display-lut 00 0OODOO0O0OO00OO newlhut 0000000 ODOODOODOOOCOODODOOOOO
O000000DO0zxpicture 0040

:display (zwin geometry: *viewsurface*) [Do0oO)
:putimage 0000 zwin OO0 D00 Xwindow O OODOOODODOODOODOODOODOO X
goooooooooooooooooooboboooooooDbO O boooooooOo LUrTooooa

gooono

:duplicate [0oOoo)
gbooobgobboooboobooogbobooboboooobooboooooobobooobobo
gooono

:copy-from src [DooO]
sre0J00000O00O0DO0OO0OOCOOOODOOOO0OOOOOsc00DOO0O0ODO0OO0OOODOOODOOOO
oood

thex &optional (x 0) (y 0) (w 16) (h 16) (strm t) [DooO]

oooobobooooobooooblleobooooboobooooon

thex1 &optional (x 0) (y 0) (w 64) (h 16) (strm t) [Dooo]
oboobo0obOobobobbooboo ebobboboobOoOobon

:prinl strm &rest msg [DooO]
gboooboobobobobooobooboobo

:dinit w h &optional imgvec [Do0O)
O«.000 pO0000000O0DO0O00O0ODOOD

:amplify rate &optional (result (send self :duplicate) D000
rete 00 00000000O00O0OODODOO
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:compress-gray-scale levels &optional result Eauz pict2 [Do0O)
00000000000 000 lewvelsOODO00OD0OO0OODOOODOOODOOODOOODOOODOO

:lut lut! Eoptional (result (send self :duplicate)) [Do0O)
o0o00ob0o0o00b0 mpyO0O0O0OD0OO0ODOOOODOODOOOOODODOOODOO

Hlut2 lut! lut2 Eoptional (result (send self :duplicate)) [Do0O)
Wwt10 200000000000 0DO0OOO0ODOODOOOOODOOOOOOODOOOOODODOC

:histogram [DooO]
goooboooooooooooooobooooooooooooodooooooooooon

:brightness-distribution [DooO]
ooooooooono

:optimum-threshold [DoOoo)
gooobbbooooobobbbooooouboobobon

:project-x [0ooo)
OO0 xOodobooooooooooooooooooooooogoood

:project-y [0oOoo)
UbybOobooboobooboobobbobooboobooobo

:digitize threshold &optional (val0 0) (vall 255) result [0oOoo)
threshold DO D OODOO0O0OO wal00 vali 00000000 OOO

:and img?2 [Doo0]
oo meg20 0000000000000 0OODOOODOO

:plot min max &optional color viewsurface [Dooo)
min0 mex000000000000000 eolor(ge) O viewsurface 00000000

:edgel &optional (method 1) [Dooo]
(thl *edge-intensity-threshold*) (th2 *weak-edge-threshold*)

(run *edge-length-threshold*)

(win geometry:*viewsurface*) (edgeimgl)

0000000000000 XwindowOOODODOOOODOOOOO

18.3 0L UOooOoooog

0000000 color-pixel-image 000000000000 DOODOODO300 pixel-imagedOO0OO
OORGBOOO red,green,blue 0 000 HLSOOOODOOO,000,000000000000RGBO HLS
oo0oooooooooooon

color-pixel-image ooo]
:super propertied-object

:slots width height componentl component2 component3

300 pixel-image U0 O O00OOOOO0O0OO0OOOOOO
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:width [DooO]
oooooooooo

:height [DooO]
ooooooooooo

:size [DooO]
ubooobd xgooooo

:red [DooO]
componentl 0000

:green [Dooo]
component2 J 00

:blue [Doo0]
component3 J 000

:hue [0ooo)
component1 0O U0 OO0 (hue) IO (00360) 00002550 10000000000

:lightness [0oOoo)
component2 0000000000 DOO (brightness) D0 (001)00002550000000000

:saturation [0o0oo)
component3 000000000 MODO (saturation) 00 (001)00002550000000000

:pixel z y 0oo0]
(z,y) D000 componentl,component2,component3 000 3000000000000 0O0O0O0OOO
O00ORGBOOOOOHLSOOOOOOOOOOOOO

:monochromize &optional (NTSC nil) [DoOoo)
RGBOOOOOODODODOODODODO pixel-image 0O OOOOONTSCO NILO OO (R+G+B)/3 0
000000000 TDOODOO0.299%R+0.5687xG+0.114xB OO OO O OO

:HLS oooo]
00000 RGBOOOOOOOHLSOODOOOOO0O0O0O0O0O00O0O0OO0O0O0O0000000000
RGB2HLS 000000

:RGB oooo]
00000 HLSOOOOOOORGBOODOOOOOOOOOOOOOOOOODOO00000O000OO
HLS2RGBOOOOO0O

:halve [Dooo)
000000000000 0000 color-pixel-image 00 00

:display &optional (win *color-viewer*) [Dooo)
:putimage 0000 winDOOO00 Xwindow OOODOOOOOOO0OOODOODODOODOOOOOOO
O XO0Oooooboooooooooooooooobooooooooooooo woroooooo
oood

:display-lut &optional (newlutl) (newlut2 newlutl) (newlut3 newlut2) [Doo0]
O00000D0000 newlutl,newlut2newlut3 0 display-lut 000000000000 OO0O0OO
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gbooobooboobobboboobOodbDOxpictured00gnog

:edgel &optional (method 1) [Doo0]
(thl *edge-intensity-threshold*) (th2 *weak-edge-threshold*)
(run *edge-length-threshold*)
(win *color-viewer*)

O000D0o000Do0o00XwindowOOODODOOOODOOOODDO

:hex &optional (z 0) (y 0) (w 16) (h 16) (strm t) [0oOoo)
0doooooooooboooooooU e ooooooooao

:hex1 &optional (z 0) (y 0) (w 64) (h 16) (strm t) [0oOoo)
0doooooooooboooooooU e ooooooooao

:prinl strm érest msg [DoOoo)
ggoobbobboooooobobobobood

:init width height &optional r g b [Dooo)
UbooboobobbOdbOpixel-image 000000000 1000000000

pp 00000000000 C0OO00DOO0O0O0DODO0O0O0DODO000D0XwindowODOOOOODOOOO
ooo

(setq ppmimg (read-pnm "xxx.ppm"))
(send ppmimg :hls) ; RGB to HLS conversion

(make-ximage (send ppmimg :hue) *rainbow32x%)

18.4 0L O0UO0OOO

000000000 "vision/edge/edge"0 0 000OODOOO

edgel img &optional (method 1) [OO]
(thl *edge-intensity-threshold*)
(th2 *weak-edge-threshold*)
(run *edge-length-threshold*)
result
&aux (width (send img :width)) (height (send img :height))
mgO0 00000000000 ODOedgel 00000000 ODOODOOODOODOODOOOOOOODOO
0300000000000 0000000grad3 000000000000 000O00O0ODO0Oprewitt
O0grad300 00000000 O0O0ODO0OOODOODOsobelOD0prewitt 000000 0OOOO0O
O000O000D0O0CO00DO0OO00DO0O00DOmethodd 0,1000 grad302000 prewittd3000
sobelUODOOO¢th1000O0O0O0DOODOOODOODOODOOOODOODODOODOODOODODOn
goboobbobobooobooobooobboobooobooobboobbobboobbbon
goo00o0ooOo0oo0obO0o0obOo0ooO0oobO0oooOoooOOooDbDOoobODOooboOwkeObOODOOnO
000000O00bOOO00bOO0o0obO0o0oDOOoooodwz20b000DOO0OOOODOOODOODOODO
0000000000 0D rnd000O0000DODOOOedgel 000000DO0OOODOO 100000
0000000000000 00000 20000000000 25500000 pixel-imageO0000O
googoo
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overlay-edge ximg edgeimg [00O)
Xwindow 000000 pixel-image 000 zimgO 0000 edgel DO OO0 edgeimgO 0O O0OO0
000000 0o00oDoo0oooo0ooDoooooDooooooooooooOooon

edge2 imgl edgelresult Ekey (:kvalue 8.0) [00O)
(:curve-threshold 0.8)

(:line-error 2.8)

(:curve-error 2.8)

(:plane-limit 0.3)

edgel 00000000 D0O0O0O0O00OU0DDOOOOOOODO (region)d 00 (boundary)0 OO (line
segment) 00000000000 0OOOOO

edge2 00000 3000000000DOO0OOODOOO

region O0O0]
:super propertied-object
:slots contour area intensity std-deviation
gooooad
boundary ooo)
:super propertied-object
:slots parent-region hole segments intensity topleft bottomright length
oooooo
edge-segment 0oo]

:super propertied-object

:slots prev next wing ; the other half-edge intensity std-deviation start end

oooobooooo

line-edge-segment 0oo]
:super edge-segment
:slots la b

gboooboobooog

curved-edge-segment 0o0)
:super edge-segment
:slots rotation total-rot side ab cd e

oooobooooogao

draw-ellipse-segment elp gc &optional (vs *viewsurface*) (height (send vs :height)) (¢ 0) (y 0) [0 0]
vs 000000 Xwindow O curved-edge-segment D0 OO0 00000 elp0O0O0O0

draw-line-segment s &optional gc (vs *viewsurface*) (height (send vs :height)) (x 0) (y 0) [00O)
vs0 00000 Xwindow O line-edge-segment 000000000 sOO00OO
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3 edge=15 weak=5 length=20F s

0 19: Edge Finder and Overlaied Edges

draw-segments segs &key (:line-gc image::*red-gc*) [00O)]

ellipse-gc line-gc)

height (send vs :height))
step nil)
(:x0) (:y 0)
pvsO000000 Xwindow 0 edge-segment 000000000 segs0 OO0

(:
(:
(:vs geometry:*viewsurface*)
(:
(:

draw-boundary b &optional gc (00O
pvsO0000D00 Xwindow boundary 0000000 o 000000OD0O0ODO

draw-boundaries bs &optional gc (step nil) [OO]
vsO0000D00 Xwindowd boundary 000000000 sO0D0O0OOODDODO

*red-gc* O]
#{f0000(00) 00000 gcontextd

*blue-gc* O]
#0000ff(00)00000 gecontextO

*green-gc* O]
#00ff00(00)00000 gecontextO

*yellow-gc* [00O)
#{if00(0 0 ) 000 D00 gecontextD

*cyan-gc* 0O]
#00fftf(00 ) 000D 0O gecontextO
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18,5 0LOUOoon

198

"vision/correlation"0D000D0O0O0O0DOOO00ODODOOO0ODOOOODOOOODODOOOOD

tracking-window
:super pixel-image
:slots X-pos y-pos x-vel y-vel
pattern-size window-size
x-win y-win window window-margin

update threshold half-pattern correlation

gbooobooboooboboboobooboo

:correlation
O000o0oDOoO0o0o0ooooooooon

:grab &optional (v z-pos) (y y-pos) (sampling 2)
0000000000000 00000DO00 pixel-imaged OO0

:window-rectangle val
Xwindow OO0 00000000

:rrectangle val
Xwindow OO0 00000000

:move newpos &auz (news (aref newpos 0)) (newy (aref newpos 1))
Ubogbuoboibd newpesODUOOUOOOOOOOOOO0OO

strack display-window Eoptional th
Xwindow 0000000000 ODOODOOOOOO

:serach display-window Eoptional th
Xwindow OO0 O0OO0O0O0OOOODOO

:track-and-search flag &optional th

Oooo]

oooo]

oooo]

oooo]

oooo]

oooo]

oooo]

oooo]

oooo]

OooooooooooooooDoOoODDOODObOO00000oXwindowD OODOOOOOOOO

ogboooobgn

:pos
window 000000000

:vel
o00oooooooooo

:insidep pos auzx (x (aref pos 0)) (y (aref pos 1))
pos 0 tracking-window 0000000000 OOOOOOCOOO

:update &optional (flag :get)
update 0 flagOOOOO000O0Oflag0DOOOOOupdateD OO0

:prinl strm Erest mesq
00 tracking-window 00000000000 OOOO

oooo]

oooo]

oooo]

oooo]

oooo]
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:dinit z y size win-size [Do0O)
tracking-window 0 0 0 0O

18.6 LUUOUOOOOOO

"vision/pbmfile"0 O Fuslisp 000000000 DOOOCDOOOODOOODODOODODOODODOOO
EusLisp O O pgm(portable gray-scale map) O ppm(portable pixmap) 0000 0000000000000
googd

read-pnm f &optional buf0 bufl buf2 [OO]
file-stream 00 fO000000 pgm 0000 ppm O 0000000 OO pixel-image 00 00O color-
pixel-image 1000000000 0OCasci0 00000000000 OOO0OOODOOOP2,P3,P5,P6
Ooooooooooood

read-pnm-file file &optional buf0 bufl buf2 [00O)
00000 file 000000 pgm 0000 ppm 0000000000

write-pgm f image Eoptional (depth 255) [00O)
image 000000 pixel-image O file-stream 000 fO00000 ppm 000000000000

write-ppm f image optional (depth 255) [00O)
image 000000 pixel-image 0 file-stream 000 fO000000 pgmO000000O00OCO0O0O

write-pnm f img [O0O]
mgO0000000000000 file-streamO00 fO0000000O00OOdmg0 pixel-image 000
00000000 pgmOO0OO0O0O0O0O0DODOO0ODOcolor-pixel-image0 000000 ppmO0000O
goooooo

write-pnm-file file img [OO]
00000 file mgOODOOOD0OD0OODO0ODODOODOODOOD0O0writeepnmOO0OO0OO

image::read-raw-image file &optional (v 256) (y x) (0o
raw-image 10000000001 0000000000O0000raw-image0 000000000 z0O
yOO0o0o0ooooooooo

image::write-raw-image file imgvec [00O]
000000 100000000 (D00)00000 émguecO file0DOOOO
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19 0O0o0oobon

documented by Hiromu Onda

rotational-joint 0 0 00 manipulator 000000000000 D0DO0OO0DOODOOODOOOODOOOO
rotational-join 0000 0Obody 00 0000000000000 0O0O0OOOOOOOOOOOmanipulator
O0Ocascaded-coords 0 0 000000000 0O0O0O0ODOODOOODO0ODOO0ODOOODOOOOOOOOOON

0000000000000 00o0O0o00boobo00o00Omanipulator 0000000000

19.1 000000

000 rotational-joint 0 000000000000 OODO rotational-joint D Obody OO OOOO0O
00000000 000oooOo000o0ooo000oooo00o0o0Doo000oo0oDoOo0o0ooDooOoOOg
defjoint 0 0 00000 rotational-joint 0000000000 OOdjoint-named 000000 0O Oparent
O0000o000ooo0oooooooooooooooooooooon

defjoint joint-name €key :shape body-object [0o0]
:color color-id :0-15 for MMD
‘parent parent-joint
:axis rotational-azis ; IX, 1y O :Z
:offset trans-from-parent-joint

:low-limit joint-angle-limit-low
:high-limit  joint-angle-limit-hight
Oooooooooooo

19.2 0OO0O0O0OO0O0OO0OOO0

000000000 00000 manipulator 000 0000000000000 ODOODOOOOODOOO0O
00 defmanipulator 00000000

defmanipulator manipulator-name Ekey :class manipulator-class [0O0O]
:base base-joint
;joints list-of-all-joints
:hand handjoint
left-finger left-finger
:right-finger right-finger
:handcoords trans-from-hand-to-armsolcoords
:toolcoords trans-from-armsolcoords-to-toolcoords
:open-direction finger-open-direction
:right-handed righty-or-lefty

oboooboooooboooooogd

rotational-joint Ooo]
:super body

:slots (axis offset high-limit low-limit)
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e0boDobOobDooboOoboOonbDognon

manipulator

:super cascaded-coords

:slots (base baseinverse joint angles right-handed hand handcoords

right-finger left-finger openvec max-span

toolcoords toolinverse armsolcoords toolinverse armsocoords

approach grasp affix)

uboboobobooboobooooboobooooooon

:newcoords newrot &optional newpos
JodoobobbooooooobobbOodd newrotl newpos 10O OO

:armsolcoords

gobooboobooboobooooobobooooobooooboboooooboooog

:tool &rest msg
gooobobobobboboooooga

:set-tool newtool Eoptional offset copy
00000 toolcoords I newtool0 OO OO

:reset-tool
O0oooobDooooag

:worldcoords
0000000000000 oooO0o0o0ooooLObOooOoUooo

:set-coords
0000000000000 ooOoobOo0o0ooOooooDooDo

:config &optional (a newangles)
edgoooooooooooo

:park
ooooooo

:hand &optional (h nil)
gogooboobbooood

:handcoords

gbogboobobbobooboaboobooboboobooan

:span
ooooboooogoo

:open-fingers s &optional abs Eaux (current (send self :span))
gooboooooobooood

:close-fingers
oooooooo

201

Ooo]

oooo]

oooo]

oooo]

oooo]

oooo]

oooo]

oooo]

oooo]

oooo]

oooo]

oooo]

oooo]

oooo]

oooo]
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:angles &optional flag [Do0O)
goooboboooooobooood

:get-approach [DooO]
oooobooooooooooon

:set-approach a [Do00O)
oooobobo «bOoo0o0ogd

:set-grasp ¢ [DooO]
ooooo gbooon

:get-affix [DoOoO)
oooooooooon

:affix &optional (grasp) [DoOooO)
affixed-object 0 grasp 00000 Ograsp0 000000 handcoords D00 O0OOOOO

qunfix &optional (margin 10.0) [0ooo)
affixed-object 0 NILO O OO OO grasp U Ohandcoords 000000000 DODOOO

:create &rest args [Doo0]
&key (:name nm) (:hand h) (:joints j)
left-finger 1f) (:right-finger rf)
(:toolcoords tc) (make-coords))
(:handcoords he) (make-coords))
(:base bs) (make-cascoords))
open-direction (floatvector 0 1 0))
(:max-span mspan) 100.0)
(:lefty 1ft) t)
(:act a) nil)
&allow-other-keys
gbooobooooboobooooboooonoonbo

e N N e e T N e

manipulator 00 000 00 Obasel joints(J1. . .J6)0 handcoordsO toolcoords 0 00000000
00000 manipulator 0 O 00 0 cascaded-coords 0 0000000000000 cascaded-coords(O
OO0 bodyOOOUOOOO)UOO base0OOO0OObasedO toolcoords(0 OO O0O)00O0OOOO
0000000000 Omanipulator 00000000 O0O0ODODOO :translatel :locatel] :rotatel :ori-
ent(:transform 000 0000000000000O0ODOOCOOOOOOOO WRTOOOOODODOO
000000 WRTOOOOOOOOOOOOOOOOOOOOeta30 manipulator 0000000000
ooooo

O (send eta3 :translate #f(0 0 -100)) ;000 10em 0000003
0 (send eta3 :tramslate #f(0 0 -100) :world) ;10cm O 00O
0 (send eta3 :translate #f(0 O -100)
(manipulator-base eta3)) ; 0000000000 10emO0 00O

0000000000000 Omanipulator 0000000000 600000000000D00C0O0O0OO
0000000Oright-handed(0000000) 0000000000000 0OOOOOOOOOOOOO
gbooobobooboboboobooooboboobooobooboooboboobobobooboboo
gbooobooboooooboboooog
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manipulator = base J1 J2 ... J6 handcoords toolcoords

armsolcoords

0 20: relation between coordinate systems in a manipulator

O0O0000bO00O0o0o0oDbO0DO0bDO0ob0bO0ob0O000n manipulatorHOO0OD0O0OOO :armsol O
gboboobooobooobooobooooboobooboooboooobooooboooboooboOoboobooboon
OO0000DO0O0O000O000ObasedtoolcoordsJ00000base 000000000 DOODOOOOO
oooooooo

basell J10 J20...0 handcoordsO toolcoords OO0 000 PO OO O0OO0OOOD0OOOOOOOOOO T
do0o0oTrooo0boo0obOo0oboOoooboOoooOoooa

T =base-J1-J2-...-J6- handcoords - toolcoords
= (send eta3d : worldcoords)
Ty, =base-Jl-...-Jn

= (send Jn : worldcoords)

Torm =J1-J2-...-J6-handcoords
= (send eta3d : armsol — coords)

Ticor =J1-J2-...-J6 - handcoords - toolcoords
= (send eta3 : copy — coords)

T; = toolcoords

= (manipulator — toolcoords eta3)

T,'  =toolcoords™!
= (manipulator — toolinverse eta3)
T = handcoords

= (manipulator — handcoords eta3)
O0ooTrToooooooooobobboooooooooo

O00O0O0OBrepOO0O0OO0OO0OOOOOOOOOOOOOOOODOODODODODODODODODO
gboooboooboooobooboobooooboobOooboooooboooboooOobooooboooon
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goooodoboobobooboboooobobooboobobooboboobobbooboboo
O000000000000DO0:worldecoordsDO0D0OOO0O0O0DOOOO0O0DOOOODO

Oo0ODOO0O0O0O0O0O0O0O0O000000000000000000o0DOo0OOO0O0O0O0O000OD :config
obooooooooboenOOobOOOOODOO

O (send eta3 :config (float-vector pi/2 pi/2 0 1 0 1))

:config 0 000000D0ODOO0O0ODOODOODOOOOOOODOODOOOOODODODOOOOOOODOd
00000000000 ooD0oDo00DoDo0o0oD0oo0oooooooooDOooDoooDooDoood
000000000 O:set-coords00000O00OODO:set-coords 0000000000 O0ODOOODOO0O
d000o0000Oo00bOO0o0bo0obOOoooooooooooon

0 ETA3SO0O0O00O0OO0O0O00O00

EusLisp 7.27 with X1ib created on Thu Sep 17 14:33:30 1992

(load "view.1l") ;00o0ooood
(load "/usr/local/eus/robot/eta3/eta3build.l") ;ETAIO0 0O OOOOONO
(send *viewing#* :look #f(2000 2000 2000)) ; 000000

(send-all (eta3arm-components eta3) :color 1) ;000000000000

(send eta3 :config (float-vector O (/ -Pi 4.0) Pi/2 0 (/ -Pi 4.0) 0 ))
;ETA3000000000000

(send eta3 :set-coords) ;0000

(draw eta3) sETA30 0000
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20 MARS: 000000000000000
©o)

ugb.00 40b,000

MARSOOOOODOOOOOODOOOOOOOOOOODOOOOOODOOOOODOOOODODOOO
OO0000EwlispO000000O00O0

0000:199%0 100MARSOO0OOCOCCOOOO0O0OO0O0O0O0OODOOOOOODOODOOOOOORODO
oboooo19s0o00boooobooboooooboooobobooobooboooobobooooboOooboon
1990 300000000000000000O000O0O0O0O0O0ODODO0ODO EwslispOO0O0O0ODOOOODOO
oooooobooooob0ob0oooobobobooboobobobOoD0oboob0OD Ewlispdoooon
goo

O0: MARSOOOOOOOOQOOOOOOOOOOOOOODOOOOOOOOOOODODOOOOOOOO
obooooOobobooobooboooobobooooobobooobooboooooboobooooon

20,1 0OOO

MARS O 00000 Orobot/MARS /ver. XXX OODOOOOOO”.eusre’00000000000000
0000000000000000000000O0(MARSOOO0O0O0O0O0O0OOOOOOOOOOO0O000O
oo)

gobobbobibO0essxODOO0O0OOO00DOO0DOO0ODOODOOODOODOODOODODOODOO
O000window OODOOOO0DOOO00DOO0O00O0 windowOOOODOOOODO

0.

Try "SYSTEM"->"Load" menu.
Load "example.bbs".
And "SCL"->"On" menu.

ggd:
SCL="Off 00000000 oooooooooGuIiooonooooon
SYSTEM—"Quit” 0000000000000 (mars-loop) 000000000
SYSTEM—"Save” 000000000 OODOOOOODO
SYSTEM—"All-Clear” OO0 00000000 DOOOOODOO
SYSTEM—"Reset” 0000000000000 00O0O0O0OO0OOOO (DOOO)O

20.2 0OOOO0OOO

MARSOOOOOOOOD EN(D)00000000000 windowOOOOOOOOOOMARSOOO e1(0)
gboooboobooooboobooboobooboooobooooobooobOoooooooboooboooon
gbooooobooobooooobooboobooooobooboooooboooboOoooobooooboooon
oooood

gboboooooboo.-0obobobooboobooboboooooD4000b0b00booboooonDog
O00O0wall (D0OO0ODO), block (DO00O0O), robot-body (D000 0O0OO) O magic-block (000
0000000000000 00000000)0000
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Systen Edit Information Scl Screen

[Ear] 1

Simulator

— Physical Object
& Environment

y"ROBOT
BRAIN 1

| D
\{uSer Defined ) IG)

Control Loop

= O

J

G Robot

U | _ Control _
£ - U W‘E M odule
. € Y

) (ehstep) (aaditeate) Gaot) (sbistep) (sead *loggert :tick))

O 21: MARSwindowOOOQOOOOODOOODOODOOOODO

.................... User’s Modules -
s ~{forward behaviour
ROBOT o
ROBOT BODY — ROBOT BRAIN n =t wander behaviour
sensors registrar L H—HAMIED 21—l S ~infrared behaviour
CUPES LB o i
body shape ‘ behaviors {TEIEZa1—ILE r escape behaviour
Ry FOR% S S touch behaviour  }+
action =- arbiter  FIMBAREI 2L {_ behaviour modules ...
oy ~OEE
(1) hardware (2) software

022:0000000000000000000O00OC0OOODOOOOODOO

O0000o0o0: 0000000000 000D00O00000O000DDODOO00O0DODOOoOoOooDoOoOOoOn
OO00000000O  robot 0000000000 DOOO0ODDOOODOOUOODOOOOOOOrebot0 0O
0 O robot-body 00 robot-brain 0 0D 000 0OCOOOOOOOOOrobot-body 00 0OOO0OOOO0O
O000000OOrobot-brain0 0000000000000

O0000D0: 00000O0robot-body 0000000000 DCOOOOODODOOOODOODOOOOO
00o00o0O0o0ooO00OoO0o0oOo0D0O0OOO00C0OO0O0000OO00 (DODoD),00000 (Doo0o),
00000,000000,000000 (D00O0),00000 (object-name-sensor) 000000000000
obooooOooooooboooooboooon

O00000: robot-brain0 00000000000 OCOODOOCODOOOOOOOODOOOOOOOOO
ooooobooooobooooooobooobooooobooobbooboDobboobDoooobooooob
gobooboooobooobooooboooobooooobooobooobooboooobo:sstepOO
gboboobOobooooboobooooobobooobooboooooboboobooboooooboooobOooonoo
gbooooboooobooooooboobooboobobooboobooboooobooooboboobooobooon
oood

GUI: MARSOOOO windowOOOOOOOOOOOOOOOOOODOOOOOOOOOOOCDOOO
gboboobOoobooooobobooobooboooobooboooooboboboooobobobooboOobooon
obooobOobooooobobooooboboooooboonono

O00000000: robot-brain0 0 0000000000000 O00O0OODOOOOOOODODOOOOOO
O0000000000000 remote-brain0 000000000000 (C, Prolog, Scheme, Perl, etc...)
oo0oo0oo00o0ooooU0ooo0o0oooo0ooDoo00ooDooOUooooDOooooOooDOooooogog
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O0O00ooo0: MARSOOOOOOOOOODODOOUOODODOOODOOOODODODOODOOOOODOOOO
gbooooboobooboooooooboobooobooboobooboOooboOobooobOoooboOobooooboOooon
oooooooo

ooon
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