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Jodoobooooooobooooobooo 2600000000000 000O0DOD0O0O0O0OODODbOOOn
000000000000 EesLispO0 0000000000 DOGR36O000000O00O00O00O0O0O0O0O0O0O0ONO

23 00000

gbocobooboooobooboooboooooboobooboobooooboobooboooboag
OO000D0C0EwLisp000O0000O0O0OCO000DOCOCBO00D0O0O000000O000O0DOOO0O0ODODODOOO
OO000D00OO00O00O0Oclass-hierarchy 0000000000000 DOOOOODOOOOOODODOOOO
Oobject U0 EwsLisp0 000000 0ODOODOOO0OOODOODOODOOOOODOODOOOODOODODOOOO
gbobooboboobooboboooboobooooono

O000O0OdefclassO0000 defstruct 0000 O000O00OO

(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...])
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object
cons
queue
propertied-object

symbol  ---—-—- foreign-pod

package
stream
file-stream

broadcast-stream

io-stream ---- socket-stream

metaclass
vectorclass

cstructclass

read-table

array

thread
barrier-synch
synch-memory-port
coordinates

cascaded-coords

body
sphere
viewing

projection
viewing2d
parallel-viewing
perspective-viewing
coordinates-axes

viewport

line --- edge --- winged-edge

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

tektro-viewsurface

04 0000000000

10
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(slot-name2 [slot-option...])
.

O0000O0defmethod 00000000 Odefmethod 000000000000 DOOO0ODOOOOO
googoog

(defmethod class-name

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

000000000 field0000000O0O=*eusdirx/c/eus.h000000000000000

O0O0O0OOCdescribe) DO OO0OOO0O0O0ODODOOOODOOODOODODODOODOOOOODODOODODODOD
OoooooooooboobooooooboooOo00ooooDooo0ooDoOCooOOoOoOoOoOnD object d
ooooooboooboobouoooooboboooobo NILOoogo

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

(defclass propertied-object :super object
:slots (plist)) ;property list

(defclass symbol :super propertied-object

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

(defclass foreign-pod :super symbol

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

(defclass package :super propertied-object

:slots (names ;list of package name and nicknames
uses ;spread use-package list
symvector ;hashed obvector
symcount ;number of interned symbols
intsymvector ;hashed obvector of internal symbols
intsymcount ;number of interned internal symbols
shadows ;shadowed symbols

used-by)) ;packages using this package
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(defclass stream :super propertied-object

:slots (direction ; tinput 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
; O0: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 ;anumber of dimensions: 0-7
fillpointer ;pointer to push next element
offset ;offset for displaced array

dim0,diml1,dim2,dim3,dim4,dim5,dim6)) ;dimensions

(defclass metaclass :super propertied-object

:slots (name ;class name symbol
super ;super class
cix ;class id
vars ;var name vector including inherited vars
types ;type vector of object variables

forwards ;components to which messages are forwarded

methods)) ;method list



2.0000

(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))

(defclass compiled-code :super object

:slots (codevector

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

(defclass closure :super compiled-code

:slots (envl env2));environment
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(defclass foreign-code :super compiled-code
:slots (paramtypes ;list of parameter types

resulttype)) ;function result type

(defclass load-module :super compiled-code

:slots (symbol-table ;hashtable of symbols defined
object-file ;name of the object file loaded, needed for unloadin
handle)) ;file handle returned by ’’dlopen’’

24 000

Euslisp0Odeftype 0000000000000 CO0O0OO0OO00O0ODOOO0ODOOOO0ODOOOODOOOO
000000000DOOD0O00O0DO0OOcoerce, map, concatenate, make-array D 000000000000
(concatenate cons "ab" "cd") = (97 98 99 100) 00O ODODOODOOOOODOODOODOODOOOOO
00 Common Lisp 00 cons 00000 (quote list) 00000

Euwslisp0 0000000000000 00000DO0O000000O000O00000D0000OO0O O:integer,
integer, :int, fixnum, D000 :fixnum 00 0000000000000 0OO:Aloat0000 float0O OO0
000000000 0ODOO0OOmake-array O element-type 000000000000 0OODODODQO :character,
character, :byte 0 byte 0 0 0 0O 0O O defcstruct, sys:peek 0 sys:poke 00000 000000DOOO
0000000000000 ::character, character, :byte 0 00O byte 0 00O 0O Oshort word O 00 0O O
O00000:short 0000 short 00000000000 0DO0OODODODOOO0ONO pnamed 000000
Olsp000000 symbolOODODOODOOO
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3 oo

3.1 000 (atom)

consUO00O000O000O0O000O0DOODOO0O0O0ODOO0O0O0ODbO0O0bO0bO0D0 atomOO0O0O0O0DOOO
OO0000000000000NILO atomO000000D0 atomOOsymbolOO0O0O00O0DO0OODOOOO
OO00000000000000 Common LispO00O0000000atomO0000000D000CCOOOOO
ooo

3.2 0O0O0OO

0000 symbolOO0OO00O0DOOOOOsymbol 0000000000000 DOOOOOOODDODO
oboooogo2000000000000000DO000DO000O00O00O0O0O0O0O0OOO0DbOOOO0O0OO
00000000000000000000000 lambdaO0O0OO00 letO let*000000000 special
gbooobooobooooboobooboobooboobooooboobooboooooobooobooon
ooboooooOoooboooobobOooboooobooboobooobObo 10b0bb0obooOoobbooooOoooDn
gboooooboo200000000000100000DO0000O00DO0OOO0OD 1DO0DO0OODOODOOO
goooooooboooboooobooboooboooobooboooobObooDooboobbooDOobb
OO0000000000D0000000DO000O0 special 00000000 O0DOOOOODODODOOO
OO0000O000O0O00000000000Common Lisp0000000O0O0O0DOOODOOCOOOOOO
gbooooboobooooobooooooo

go0o0ooooO00o0opooOoo0O00O0oDOoO000DoOOCOO0O00O0DODO000DDOO specialO O
OO000D000D00000O0symbol-valueDOO0O0OO000O00O00O0O0O0D specill 00000000
OO000D000000Dset00D0000000DOOO00DOOCDDODOOOOspecilD000DODODOOO
OO00O0OlambdaO let 00000000 DOOOOODOOOODOOOOODO

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

symbol 0 Odefconstant 0 0000000000000 OO0O0O0ODOOOO0OOOOOOOOOODOOOO
OO000000oooooooooooooogoooooobo symbol0O00O0OOOCOOOOOOOOOOO
0000000000000 000NILO TOOODDODOOODOOOO0O0DOkeyword DO 0000 symbol
Oo000o0ooooooooooDDODODODOO0O0O00000Odefvar 0 defparameter 000000000
OO00000O symbolOOOOOOdefvarO0symbol D O0O0D0OO0O0O0O0OO0O0OODOOOODOOOOOOOO
000000000000 0D0O0000OO000D0OO0O0Odefparameter 000000000 D0OOOO

symbol OO OO Osymbol OO ODODOUOOOODOODODOOODOOOOOO special00O0DOOODOOODO
OO00000000 special 0000000000 DOOOO0ODDOOOunbound variable 000000000

3.3 0uogn

gobgobogobooboooboobooobobgoobobobooboboobobobbobobOoonobo
OO00000000000000D0200000000O0access0 updateJODODO00O0OO0O00OO000OO
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000000000000 000 2000000000000000000 EusLisp 00O Common Lisp
gboooboooboooboooobooboobooobooboobooobooooooooboobooboooon
gboooooboooobooobOoboboobooobooooboooobooooOoOoboooboooboooOoon
Oo0ooopooooooo0ooooooooooDoooOooo00o00setftdgooooooooOoOog
000000000000 caxr 0000000000000 ODODOOO (setf (car ’(a b)) ’c) OO0 setf
OO000000O0(car x) 0 x0cax 00000000 0OO0O0ODOOOODOOOODOOOODO

gbbooobobboooboooboboobooboooboooobooOoooboooooobbooobooobooooboog
OO0000O0OO0Ob0DDDODD accessO update 000000000000 O0ODODOOOOOOOOOOOOO
OO000000oO0O0000000oo0oooOoOoO00000ooDoOOo0o0bDO0d Dceons O car O (cons-car
’(ab ) DODOOODOOOOODO

(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)
gooopopoooooooooooooooooo

(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 --> #%*0000010000

O00O0O00OO0oOoOoOOOsetf00O0O0O0OO0ODOODODODODO defsetf00000O0O0O0OOOO

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

3.4 0000

0000000000 RO00O0O0O0O0OODOmacrolet, compiler-let, ] progv 0000000 0OOO0O
0000000000000 00oo000o0ooo0ooo00oooooooooooooooooooooog
00000000 00oooo00o0o0oDoo0o00o0Doo00o0o0oDoo00oooDoOoo0ooooDoOoOOg
oo0oooodooopooUoooo0oU0oooO00ooDoo0oDoO0UoDoO0oOOooDooOoOoDoOO

3.5 000U

gooooooboooobobooboooobooobobooobooboooobobooboooDbooboooog
gbooobooboooooboobooboobooobooboOoooOoobooobooooooOobOoooboooon
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O 2: EusLispO0 0000

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

gbooobooobooboooobooobooooboooobooboooobooboOobooooboon
OO00000000O0Omacroexpand 0000000000000 DOOOOODOOOOOO

gboobooooboooboobooobooooobooobooboobobooobobooboooboOooonoog
gooooooboooooooboooooboooobooboooooooboooDoobooboooDoLb
OO0000000000D000000 evalO000 apply00000000DODODOOOO0OODOOOOO
oooooOoooooobooog

3.6 OO

0000000000 000D000 lambdaOO0OO0O0 lambdaOOOOO0O0OO0OO0O0DDOOO lambda
OO00 defun 0000 symbol 00000000000 DOCOO0OOOO0DOOOOODOOO]lambdad
gooooobooooogon

(lambda ({var}x*
[&optional {var | (var [initform])}*]
[&rest form]
[&key {var | (var [initform]) | ((:keyword var) [initform]) }*
[&allow-other-keys]]
[kaux {var | (var [initform])}*1)
{declaration}*

{form}*)

000 EXPR,LEXPR,FEXPROOOOOOODODOOOOOOOOOOOOOOOOOOOOOODOODO
OO000000D0O0D0O0C0O000O0lambda-list 00000000 OOOlambda-list 0 OlambdaO00O0OOO
ooooooobooooo

&optional, &rest, &key O&aux D0 000 Olambda-list 00 000000000000 0OO0OOO
Osymbol0OODO0OODOOO0OO0ODODOODOOOOO&optional O &key 000000 supplied-pd 0000
oooooooooono

lambda OO OO0OO0O0OO0OO0OODOOOOO0O0OOO0OO0O0OfunctionD 0000000 OO0OO0OOOOO
0000000000000000000000000000 Mfunction0000000000000O0O

ICLtL-2 00000000 lambda 000000000000000000000000000O00O0
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gooooooooooboboobooooboobooooboobooooooobOooooobOoboooobo
000000000000 000000000DbO0O000000011etd sum0 lambdaOOOO0OO0ODDOOO
obooooOoooooobooooobooboooogooboon

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

gobgoooboooobooboobooboobooooobo

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

# O0function 00000000000 O#° (lambda (x) x) O (function (lambda (x) x)) O OO0
OO000000Ofwmarg00000OD0OOOOODOODO

(defun mapvector (f v)
(do ((1 0 (1+ 1)))
((>= i (length v)))
(funcall £ (aref v i))))
(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 DOOOOOOO0DOODOOclosure000000O0O0O00OO0O
000000000000 0O00O000 closured’generators’ 00000000 OOOOOOOOOOOO
oo0oooooooooooooooon

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

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

gobobooooboboobobooobobooboboobobooboboobobobonobo
gboboobOobooooboboooobooboooon

(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 00 Common LispO0 0000000000000 O0O0OCOOEwLispd0O0OD0OOOOO
gboogobooobooboobobboobooboon

and &rest forms [OO]
formOONILOOODOOOOOOOODOOOODOOOO0OOOO0OO0 non-NILOOOODOOOODO
gogoobobbooooon

or &rest forms CO]
formOOnon-NILOOOODOODOOODOOODOODOODOODDOOODOOODOOOODOODODOO
OO0 NILOOOOOOOOODOOONILOODOO

if test then Eoptional else [00O)]
if00000 thend else 00 0000000000000 O0O0O0O0O0O0O0O0O0O0O0OOOO prognO
oboooboboooboobooooonod

when test Erest forms [0oo)
f0000OwhenO unless000000000000O000000O¢test0000 non-NILOODODO
whenOOOOOOO0O0O0NILOOOOwnlessOOOOOO0O0OO0OO0O0O0O0O0O0O0O0CCCOO elsedO
gboooboobooboboon

unless test Erest forms [0o0o]
(when (not test) . forms) JOOO0OODO

cond &rest (test Erest forms) [OO]
0000000000 conddD00O0O0O0O0ODOOODOOOODOODOODOODOODOODOODODOONO test
0000000000 non-NILOODOODOOOOODODODOODODODODODOOODOOODODOOOOO
00000000000 O¢test000000D0OO0O0DOO00ODO0OO¢testDO000O0OO¢testO0OO0OO
OO0b0000000 testd non-NILOOOOOOOOOOOOOODOOOOOOOOOOODOOOODOO
0000000000000 Ocondd NILODOOO

case key Erest (label Erest forms) [0o0o]
keyd label 0D O0DO0DO000O000O0formO00000000000D00O0O00OEkeyO labelODOOO
O00eqO000 memqOOOOOequal0O0O0O0O

4.2 00000 Let

progl forml1 Erest forms [00O)
form1O formsO0O00000000OO0formiO00000000 proglOO0DOOODOOODOO

progn &rest forms [00O)
formOO0000D0000D00ODO formOD000D00O00Oprogn0 000000 O0O0ODOOODOOODOO
gdoboobodboboooooooooboboboooooooobDOob oL oL UL UoOoba
000000000000 000000000 defund defmethod 0000000000 ODOODOO
gooobboboooooobobobooooo



4. 0000 20

setf &rest forms [0oo)
formsO000 form 0 0000000000000 O0O0OCOOOOOOOOCOOOO

let (€rest (var Eoptional value)) Erest forms [00O)
0000000000000 000 vaelkeOOODOOODOO0OOwer00000D0OOO0OO0OODOO (1et
((a 1)) (Qet ((a (1+ a)) (b a)) (Qist a b)) D000 (21)0000

let* (Erest (var Eoptional value)) Erest forms [00O)
00000000 000D00D00 vaeleOOO0O00O00O0O0werD000D0OO0OODOOODOO(Let ((a
1)) (let* ((a (1+ a)) (b a)) (list a B)))O D00 (22)0000

4.3 000000

flet (Erest (fname lambda-list Erest body)) Erest forms [0O]
goooooooooog

labels (&rest (fname lambda-list Erest body)) Erest forms (0O
OO00000D0DOOCDO0O0000D0DOCODOOCletd labelsOOOOOOflet000ODOODOOOOOOO
0000000000000 000000000labels00000000DODOOO

4.4 00000 Exit

block tag &rest forms [OO]
return-from 0000000000000 00000O0O0Oteg000CO00O0ODOOCOOOOODODOO
good

return-from tag &optional value [OO]

tag00O0D0OO0O00DODOOO0OO0O0OOOreturn-fromO0000000000C00O0O0OODOOOOO
gboboobobooboobooboobobooboobboobooboobooboboooboobo
uboooboboobooboooood

return &optional value (mpupny
(return x) 00 (return-from nil x) 0000 00O Oloop, while, do, dolist, dotimes 0 00 00
ONILOOOOOODOOOOOOOoOOOoOobOoOoooOOoOoobOoOooDooobogoboooobooobo

catch tag &rest forms [OO]
throw O0O0O0O0O0OO0OO0OO0OO0OO0O0O0O0O0O00O0O0O0O0O0O0O0000O0O0teg000000O0O0

00000 catch O tagUd O sys:1list-all-catchers DO O 0ODOO0OO0O0OD0ODO

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

unwind-protect protected-form &rest cleanup-forms [00O)]
protected-form 00 0000000 cleanup-form 00 0000 O unwind-protect 000000000
OO0 catchOOOODOOOOOOOOOO
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return-from 0 throw D00 0000000000000 OCOO00OOO protected-formO0 0000
O0000cleanup-formO0 000000000000 OO00OOO0OOCOOQO protected-formO 00000
O000000000000000 cleanup-formO000 reset 1000000000

4.5 000

while test érest forms [00O]
test0 non-NILOODOOOOODOOO formO0OOO00000D0O0O0OwhileOO formO00O00O NILO
0000000000000 0000000C0000000return0 00000000000 O0OOO
000000000000 0O0OD0O0O00000000C00O0ODOD0O00000d tagbodyd goO O OO
godg:

(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 &rest tag-or-statement [00O)
tag00go0 0000000 DDDtagbody 0000 go0 000000000 OD

go tag 0o
000000000000 tagbody 0OODOODO tegy00DO0OO00D0OO0OD0O0OO0ODOODODODOO
00000000 tagbody O tag0 000000000000 000O0

prog varlist &rest tag-or-statement
list & ggo
progU00000O0OOODOOOOOODOOOO

(block nil (let warlist (tagbody tag-or-statement)))

do (&rest (var Eoptional optional init next)) (endtest Eoptional result) Erest forms [DOoO)
var000000000000C0D0D0 vwer00ma0000000000000000000QC Oendtest
000000000000 do resut 000D (00000 OOOONILOODO) OO endtestd NILO
000000000000 formO00000000000C00000CORext000000C0000OOO
UbdOwer0D00000O0O0O0O0OCOOODOOO

do* (&rest (var Eoptional optional init next)) (endtest Eoptional result) Erest forms [0o0]
do*O 0O init0d next 0000 0ver 0000 0000000000000 000O0do0O0O0OOOO

dotimes (var count &optional result) Erest forms [0o0]
formsO0O0O0O countO00 00 count 0000000000000 00OOC0O0O00O00O0wer 00000
O00 count-10000000O0

dolist (var list Eoptional result) Erest forms [DOoO)



4. 0000 22

Lst00D0D0000000wer 0000000000 0ODO0O0O formsOCO000O0DOOOOCOODOOOOO
dolist 00000000000 D0OO0O00D00OO0O00DOmapcar000000000D0O0OOOOOO
OO0Odolist 00O closwre 000 O0DO0OOO0O0O0O0O0O0DODOODOOOODODOOOOOOODODOO
ooooog

until condition &rest forms [0o0o]
condition0O0O00D00O000DO formsO0OOOOO

loop érest forms [0OO]
forms0O00D00O00O0DOOCOOODDOOODOOOQOreturn-from, throw 000 goO formsO OO0
gooobobbooooon

4.6 00

Common Lisp O typep O subtypep 0 000 0 O subclassp O derivedp OO0 OO0 O O0O0O0O0O

eq objl obj2 [00O]
objl0 obj20 00000000000 ODOOCOO0OO0O0OOODDO TOOOODOODO:(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)
EusLispO O OO 0DO00ODO0O0DOD0DODO0OOOOeqO eqOODOODOO0O

equal obj1 obj2 [00O)]
booobooboboooooboboooboooboobooboooooboobooooooboobooooonoag
00000000000 0DO0O00000DO0O00000DyI0 o200 000D0O0OOOO0ODODO
O0Oequal0000O0OOOOO

superequal 0bj1 0bj2 [OO]
superequal 0 000000000000 DOO0OO0DOOODODODOODOOODOOOOOOO

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

not object [00O)
not 00nullO0O0D00OO

atom object [00O)
0000000 consO000000O0D0OO0OO0ODONILOOOO (atom nil) = (atom >()) = T)
O O :vectors, strings, read-table, hash-table 00 000000000000 OODOOOOOOODOOO
000000 atomOd TOOOO

every pred Erest args [OO]
000 argsO predD0 00 TODOOOOODO TOOOOeveryOOpredODODOO args0O00OOOO0
oooooooooooooooooooo

some pred &rest args [00O)
args000000 100 pred0000 TOODOOODO TOODODOsomeOdOpredd argsO00O0O0D0O0O
Oo00o0oooooDoooooooooooooon

functionp object [00O)
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object apply 0 funcal 00000000000 OO0OOOOOODO TOOODO

O00:0000 applyd funcalDO0O0O0OD0O0O0OOOODO functionp O O object 0 O type=0 0 0 O
0000000000 O0DOO0 symbol O0lambda-form 00 00O lambda-closure 00O OO0O0OT
00 00Examples: (functionp ’car) = T, (functionp ’do) = NIL

compiled-function-p object [OO]
object 00O O0DOODODOODOODOOOOOODOODOOOTOOOOOOOOODODOOODOODOO
Ubobooboboooobobobuobobdftype D O0DOD0OOO0O0OO0DODOO function
Owmacro0000000DOO0OOOODONO
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5 uobobuoboooobobibd

0000000ooDooo000oo0ooooooooooooooonndefelassd 000 defmethod O
0000000000000 O0defclass0 0000000000000 OOOOOOOOOODOOOOOO
0000000000000 0000000000000000defmethod 00 000000000000
000000000000 0D00000000oOO0Osymbol00D00OO0OO0ODOOOODOODOODOO
Common Lisp 00 sutructured counter 0 000000000000 ODOOOOODOODOO setftd0OO
OOdefclass 00 0000000000000 0ODOOOOOOO

0000000000 0000 metaclass0O0O0 00000 Ometaclass00000000000O0O vector-
class 000000000000 O0DOODODOOOOUOclass-variables 0 class-methods 000 000 0O O Ometa-
class 0000000000000 O0D0DDODDODODODOODDODODODODOOOO::mmetaclassO00O0ODODOOO
defclass OO O OO OO0

OO0000D00D0D record-like 0000000000000 O0OO0ODODOOOOOOOODODODOOO
OO000000000O0OOrecord-like 0000000000000 O0OOO0OO0ODOOEwLispOOOOO
OOOOrecord-like 0000000000000 OO0ODOOOODOOOODO

000000000ooooooO0C0C0000ooooooD defelass0000O0OOOOOCCOO
O00000000000 intvec50000 integer 000000000000 ODOOO0OOOOOODOOOO
goooooooooobooooboobooooboobooboobooobobOooDooboobboOoDobo
gboooboboooooboooooaoo

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

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

gobobooobooooobooobboooboobooobooooooobooooOooobooobooboOooobog
gboboooOoboooobooboooboobooooboOobooooobobooboOoboooooboooobOooonoo
goooobooobooooboooboooooooboobooooboobobooobboODbboOoDOooo
0000 :momethod OO OOOOO0ODOOOOOOODOOOOOOODOODOOOOOOODOODODOOOO
OO00000OO00O000ODO :telephone U :mail person OO OOOOOOOODOODOO secretary U0
gbooboobodbodibdd go-home DO OOU chauffeur DU OO OMN

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

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

000000ooo2000000000class0 self 0000000000000 O0O0OO0O0OODODOOO
Oo0o0O0O0O00D0OOO0O000000000000000000Osend-super 0 send self 100000
ooooo

5.1 UOO00oooOod

defclass [0o0]
classname Ekey (super object)

slots ; (var &optional type &rest forward selectors)™
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(metaclass metaclass)

(element-type t)

(size -1)
gobooobooooboobobbooobuoobboobbobobboobboobboobbog

gboboobooboobobooobooobooooboboboboooobooboooooboobooboooooon
oooooooo

defmethod classname &rest (selector lambda-list Erest body) [00O)
classnamed 1000000000000 O00OO0DOODOO selector0000D000O0 symbolOODOODOO
godd

defclassmethod classname Erest (selector lambda-list Erest body) [0o0o]

classp object [OO]

object 00 DDO0ODOODOOOOOOTOOOOOOOODOOOODODOOO metaclass0O0O0000OO
oooooooooogo

subclassp class super [0O]
cassO super 00 D000 OOO0OODOOODOOO

vector-class-p [OO]
z00vector-class 0000000000000 TOOODO

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

find-method object selector [OO]
selector00 000000000 oject DODOOOODOOOOOOOOOOOOOOOOONODO object
O0selector 000 0000DOO0OOODOOOOODOODOOOOODOO

class-hierarchy class [0O]
cass0000000OOOOOO

system:list-all-classes [0O]
gogoobbbboooooobobbbooooon

system::method-cache &optional flag [0O)]
000000000000 0000o0DO0o0ooDO0o0D 200000000000000 flagd NIL
00000000 00000000000000 non-NILO fleag0OOOO0ODOOOCODOOOOCOOO
gooooobooboooooon

5.2 UU0OOOOOUd

send object selector &rest args [00O)
object O selectord arg 00000000000 D0O00OOOyect00D0000OOO0OODOOODOONO
selector 000 00O0DOO0OOODOOOOODOODOOOO

send-message target search selector Erest args [00O)
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send-super 0 0 0000000000 OODOOO

send* object selector Erest msg-list [0o0]
send*0 00000000 send-message 00 000 Osend O send*0 0 0 0 0O funcall O apply O
000 listO list*OOOOOOooo

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

send-super selector érest msgs [0o0]
msgs self 00000000000 0OOO0O0DOO0O0OOOOO0OOO0O0OO0O0OO0OOOOOO0OOOOn
OO0000D00000 send-super 000000000000 0OO0O00ODODOOOODODOOOODOMO

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

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

5.3 UOOobooOoOd

instantiate class &optional size [00O)]
classO00000000O00O0O0O0O0O0O0O0O0O0DOOOOOO0O classO vector-class 00 0O O sized O
oogoooooo

instance class &rest message [0o0]
U000ob0o00O0b0000 messaged 00000

make-instance class &rest var-val-pairs [00O)
class0 000000000000 O0O0O00O0OQO war-val-pairs0000000000000O (make-instance
cons :car 1 :cdr 2) OO <(cons 1 2) 0O0OO0OODO

copy-object object [00O)
copy-object 00000 0OODOOOOOODOOODOOOOOODODOOODOOODOODOOODOOODO
OOcopy-object 0000000000000 symbolOOOODOOODOOODOobject0OODOOODONO
0000000000000 00O0Ocopy-object 10000000 D0OODOODOOOOO 2000000
loobooobooboobooboboboobooboobobooobboobOobobOobDbOoOobOobobOon
0000000000000 0O 10000 20000000copy-objectd copy-seqO0OO0O0O0O0O0O
odoobbobibo0oououbibOlcopy-seq ] copy-tree U000 OOOO0

become object class [OO]
object 00000 cless0O0O0DO0OODODODOOOOOO0OOODODOODOOODOOOOOOOOOOOO
bobooooooboboooooooooboobooboboboooooooooboOoboboooon
gbooobOoboooooboooooon

replace-object dest src [00O)
dest00sc0000000000ODODOOOODOOOODO

class object OO]
object 000 00DDOO00O0DODOODOOU0ODODOOU0DOOOODOODOODOOOOO :named OO0
oooo

derivedp object class [00O)
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derivedp O O object 0 class 00 0000000000000 O0OOOOOOOOOODOODOOOO
OOsubclassp O derivedp U0 000000000000 O0O0OO0OOOO0OOOOODOOOOODO
gboooooooobooog

slot object class idex-or-name [00O)
oboooboooboobooboobog

setslot object class index-or-name value [00O)
setslot 000000000000 ODOOOOODOODOOOOOsetfO slot0O0000OO0OOOOOO

54 UO0O0O0OO

object [Ooo)
:super

:slots

object OO DDDOODOODODOODOOOOODODODOOOOOODODUODOODODODOO
O000D000OOobject 00000000 OODOOODOODOOOO

:prinl &optional stream Erest mesg [Do00O)
gbooobooobooobooooboobooooboooobooobooobooobooooboooboaoon
U0b000bO000obO00bO0o0obObO00bO00bbbO0o0b0000b00b0000 mesgOOODODO
000000 send-super 0000000000000 DOO0OOODOOOOODOODOOODOOOOOON
gogobbbooooobbbooodbb# bbb obbbooo o
0000000000 LspOOD0OOOOOODODO>00000000000000000DO0000O00
O00O0O0ODobject 000000000000 D0OOO0O0ODOOO0MsymbolOOOOOODODO
00000000000 00O0symbold setq0 000000000000 0DOOOODODOOODOOOO
gooobbboooooobbbboooooobbbooooooo

:slots [0oOoo)
gboogbobooboboooobobooboboobooboboooboboon assocd
gooooboooooooooooooooooobooooooooooooooooooooon

:methods &optional subname D000
0000000000000 00000DO0O00000D00Dsuwbneme0OO0O0O0O0O0O0ODOOOOOO
obooooOobooooboooon

:get-val variable-name [Do00O)
variable-name 00 0000000000 OCOO0O0ODOOOOOOODOOOODOODOOOODO

:set-val variable-name value [Do00O)
variable-name OO0 00000000 vweel 0O O0D0OO0OO0ODOOO0ODOODOOOOODOOOODOO

propertied-object [ooo]
:super object

:slots plist
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property-list 0000 0000000000000 Common Lisp 0000 OEusLisp 000 0O O Osymbol
000000000 Oproperty-list 0 00O propertied-object 0 0000000000000 ODODOOOO

:plist &optional plist [Do0O)
OO0 pLst0 0000000000 00000000 plist000000000OOOODODOOOOO plist
00000000 plstO0 ((indicatorl . valuel) (indicator2 . value2) ...) 0000000
000000000 indicator D 0eqUO 00000000 OO0DOODOODOO ispOO00OOOOOO
symbol [0 indicator 0000000000 0O0OODODOOODODOOOODOODOODOOOODOOOODOO
O000D0O000DoO0o00ooog0o:plist0 000 plistO000O0O

:get indicator [Do000O)
plist 0000 indicatorO0D0O0O00O0O0O00OO(send x :get :y) == (cdr (assoc :y (send x :plist)))

:put indicator value [Do000O)
plist 00000 value O indicator 00 OO OO0

:remprop indicator [Do00O)
plist 00 indicatord value OO O ODOODOOOOODO:get0000 valueODOO NILOOOO

:name &optional name [DoOoO)
plist0000O:mmame 0000000000 O0OCOOODOOOOODOOOOOOODOOO

:prinl Eoptional stream Erest mesg [DoOoO)
gobooobooobooboboooobooobooooboooobobmame000O0O0OO0OODOOOO
boooboooobooboooobooooon

metaclass [0o0)
:super propertied-object

:slots name super cix vars types forwards methods

metaclass 0000000000000 00O0O0OOOOO0O0OOOOOOO0OOOOOOOOOOOO
O000 metaclass OO0 O0O00O0OO00O00O0O0OO

:new [0o0oo)
ooooboobooboOoboooooooboooboobo NILOoogoooooooo

:super [0oOoo)
goobogboobooboobobooboobboboobooboobobooboobobobo
oooooao

:methods [DooO]

gboooobooboobooooboobooboooboooobooooobooobOoooooboaoon
obooooOoboooooboboooooboboooogon

:method name D000
neme 0000000000 0OOODO0ODOOOODOOOOODOODOONILODOO

:method-names subname [Do0O)
000000000 suwbneme0OOODOOODOOOOOODOOOOODODOOODOOOODOOODOOOO
ooooogooo

:all-methods [Dooo)
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gobogboobooboobboobooboobobooboobooboobooboobobobo
booobobooobooboboooboobooooboboobooboobooooboooboon

:all-method-names subname [DooO]
subname 00000000000 DDOOO00O0ODOO00000DOOO0ODOO0OO0OD objectDOODO
oood

:slots [Do00O)

oooobooooooboon

:name [Do000O)
000000 symbolODOOOO

:cid [Do0O)
gobogoboooboboboobooboboboobobooboobOobDooboobobobooboobo
gogboddooooooooobboboooboboobobbbdooooooobobobobobboboobooog
gooobobbboooooooo

:subclasses [Dooo)
ggoobbbobooooooobbbbouoooon

:hierarchy [Dooo)
goobodoooooobbooooobboooooobobboobobooooobbouooa
O0000000class-hierarchy D OO0 00000

find-method object selector [O0O]
object D0 O0ODODOOOOOOOOO0O0O0O0OOselector010000O0O0O0O0O0O0O0ODODOOOOOOO
object 10O O0O0O0O0O0D0ODODODO object 0000000000000 O0O0O0O0OODODOODOOCODOO
cooooogo
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6 Qg

6.1 DOOOoO

most-positive-fixnum [00O)
Hx1iff=536,870,9110 integer 000 00 00

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

short-float-epsilon [00O)
IEEE0O000OO00O0O000O00D fleat002100000000 (00000 1000)0 70000
00 (00000 1000)0000000000000000000000 0 2721 =4.768368 x 1077
good

single-float-epsilon [0O]
short-float-epsilon 00 00 27210000

long-float-epsilon [0O]
Euslisp 0 O O double O long float 0 0 O O O O short-float-epsilon 0000 2721 0000

pi (mpuy
70 O000O0D0 3.14159203 0 0 3.14159265 0 0000

2pi (mpuy
2 xwd

pi/2 oo
/20

-3.141592030

-2pi OO]
—2 x 7wl

-pi/2 [O0O]
—7/20

6.2 0OOOOOO

numberp object 0O]
object integer [ float DO DO TOOOODOOOOODODOOOOODOOOODOODOODOO

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

floatp object [O0O]

object 0 float 00O T ODOOO integer O float D00 float OO OO ODODO
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zerop number OO]
number 0 integer DO O DODODO floatd 0.0000 TOODO

plusp number oO]
number 00 (00O0OD0O0)000O0TOOOO

minusp number OO]
number 000 00O00TODOOO

oddp integer OO]
integer DO DO OO00OOTOOOOODO integer 00O ODO0O

evenp integer OO]
integer OO OO0OOTOOOOODO integer 0O ODO0O

/= numl num2 Erest more-numbers [0O)]
numl O num20 more-numbers 000 20 000000000000 TOOOOOOO0O0O NILOO
00 numIO num20 more-numbers 0000000000000 O0OO0OOO

= numl num?2 Erest more-numbers [OO]
numl O num20 more-numbers 0000000000 TOOOOnuml O num20 more-numbers 0 0O O
00000000o0obooOoOooon

> numl num?2 Erest more-numbers [00O)
numlIO num20 more-numbers 0 0 0000000 DDODODOOODOOOOTOOOOnun! O num20
more-numbers 10 0 0000000000000 0O0O0O0O0O0O0O0OODOODOO0DOODOODO0OmMmO0OO
00000000eps>0000000O

< numl num?2 Erest more-numbers [00O)]
numIO num20 more-numbers 0 0 0000000000 DO0OOOOOOTOOOOnun O num20
more-numbers 00 00000000000 D0DO0O0OOOODODOODOOOODOOODODOOOM@O0O0
O000b0O0d0OD0eps<OOOOooonO

>= numl num2 &rest more-numbers [OO]
numI0 num20 more-numbers 00 0000000000000 O0ODOOOTOOOO numl O numO
more-numbers 10 0 0000000000000 0O0O0O0OO0DOO0O0ODOOOO0DO0ODOODO0OmMmOOO
O000000OO0eps>=0000000

<= numl num?2 &rest more-numbers [0O]
numid num20 more-numbers 100 0000000000000 O0O0O0O0TOOOO numi O num2O
more-numbers 00 0000000000000 OCO0O0DOOO0ODOOO0ODOO0O0DOOOO0DODOM@ODO
OO00000OOeps<=0000000O

6.3 UOUUOOoobObObOOoOogn

Ubo0o0O00b0000000 integerOO0O0O

mod dividend divisor Oo]
diwvidend O divisor 0000000000 (mod 6 5)=1, (mod -6 5)=-1, (mod 6 -5)=1, (mod -6
-5)=-1.
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1- number [00O)
number —1 0000

1+ number [00O)
number +1 0000

logand &rest integers [OO]
ntegers O O0ODODOOOOO

logior &rest integers [O0O]
ntegers O OO DOODOOO

logxor &rest integers [O0O]
mntegers O O0ODODOOOOO

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

lognand &rest integers [O0O]
mtegers O OOODODODOOOO

lognor &rest integers [OO]
mtegers O OODOOOOOO

lognot integer [OO]
mteger 1O 00000

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

logbitp index integer OO]
integer O NILODOOOOLSBOOOOO smdex0000000 1000 TOODOO

ash integer count (0O
Uo0o0bDobobodn countO00O00O0mteger 0 O0DOO0000O00O00O0 count DO O0OODO integer
O |count D0DDOODOOO0DD

Idb target position &optional (width 8) [00O)
LoaD Byte. Idb O dpb U ByteOOUO EusLispO0 00000000 200 integer 00 00O O target
O LSBOO position0 000000 MSBO width 0000000000 ODOO0OONO (1db #x1234 4
4) 030000

dpb wvalue target position Eoptional (width 8) (00O
DePosit Byte. target 0 LSB O O position 000000 wvalued width DO OOOO0O0ODO

6.4 0O0OO0OOO

+ &rest numbers [00O)
numbers 000000

- num &rest more-numbers [00O)
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OO0 more-numbers DO D000 00Onem D O00000D0000000Ruem OO0000O0O0OOO

* Erest numbers [0O]

numbers 0 00000

/ num &rest more-numbers [00O]
num O O more-numbers DO 0000 num OO0O0D000D0001.00 nuemDOOD000O0OOODOO
U integer D000 integer DU UODOUOODN 1000 floatODODOOOODOOfloat D OOMO

abs number [O0O]
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 [OO]
number 00O 0O0ODOO0OOO (ceiling 1.5)=2, (ceiling -1.5)=-1.

truncate number O0O]
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 Erest more-numbers [0O]
num O more-numbers 0 000000000 OOO

make-random-state &optional (state *random-state™®) [0O]
random 0 0 0 randstate 0 00 0 random-state 100000000000 state O random-state d 0O
000000000000 0DO00O0Ostete TOOODOODODOOOOOOOOODODODOOODODOO
00000D0000000000 *random-state* 00000000

random range &optional (state *random-state*) [00O)
oob0Oo0o0.000 range0 0000000000 range O integer DO 0O Ointeger OO OODO
000000000 Ofleat D0D0ODOODOODOO state 00O0DOO0DO0ODOODOODOOO randstate O
gooobbobboooo20bbb00o0 bbbbooooooboo

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

decf variable &optional (decrement 1) [0OO]
variable 000000000 O variable O O decrement 00 00 00 O varieble 0 00000

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

rad2deg radian 0O]
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O0000D ODooo0ooboo0oD#R0ODODO0O0ODO0OODEwLspO00O00O0OO0OOO0ODOOOO

OO0OEwLisp000000D00O0O00DOOOODOOOOODOOOOODO

deg2rad degree
000000000000000000 #D000O0O0O0O0O0O

6.5 0OOUOU

sin theta
theta 00000000 DO0O float O Osin(theta) D000

cos theta
thete 0000000000 float OO cos(theta) D000

tan theta
thete 0000000000 float U0 tan(theta) D00 OO

sinh z

e _e~®

<" npoooo

hyperbolic sineld

cosh z
hyperbolic cosined <= 000000

tanh z
eT_e~ %

et+e T

gbooood

hyperbolic tangent[]

asin z

arc sine.

acos T

arc cosine.

atan y &optional

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 000000bese000000Obased000 number00O0O0O0O

exp

OO]

OO]
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e 0onoo

expt a z
a®* 0000

6.6 LUOUOOUOO

ratio
:super extended-number

:slots (numerator denominator)

ooooboooo

:init num denom
00000000000000 numO0O denomOO0O00O0QOOOO

complex
:super extended-number

:slots (real imaginary)

oooobooooo

:init re im
O0O0O0O00O0O0000o0nonO 00 jmO00000O0OOO

35

Oo]

Oooo]

0ooo]

Ooo]

oooo]
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7 symbol0OODOOO

7.1 symbol

symbol 000000000 ODOOOOO0OODOOOOOOOOOOOD1IOOOOODOOOOOO0OO
000 symbol0OO0O0OO print-name 000000000000 OsymbolOO0D0OOD0OOOOOOOOO
symbol 00000000000 symbol 0D OD0O0D0O0ODOODOODODOO1I0O0O0OODOODOO0OOODO
oo00o0o0o0o0O0oooO00oo0o0o0o0oU00gooUoooo0o00oooooooooooooooDogogg
O000000000000000OsymbolO lisp:*package* 10 0000000000000 00CO0OO0O
Osymbol0O0100000000000000D00O0O0DOO symbolDOODOOOODOOODODOODOOOOO
000D00D000000000 symbolOOODOO0ODOODOODOONO symbol OO gensym [1 make-symbol
000000000000 000000000”#:”’00000000000000 symbolOOOODOOOO
000000000200 symbolOODO print-name 000 0000000000000 OO0OOOO

O000lispO000 symbolOOO0OO0O00O00O0O00O0O0OO symbold print-name000000000O0
O000000000o000 (symbol-name ’car) 00000000 0OEusLispO0"car"O O OO "CAR"
0000 (make-symbol "car") OUcar 0 CAROOOO |car| 0000000000000 ODODOO symbol
000000o0o0ooooo\DO |...|0000000000o0oooo

symbolp object OO]
object 000D symbol D0 DDODOODODODOODDODODDODODODDDODOOTOOOD

symbol-value symbol [0O]
symbolUD O ODOODOOOOODOODOOOOODODOOODOODOOOODODODOO

symbol-function symbol [0O]
symbolUOD O ODODOOOOODOOOOOODOOOODOODOODOOODOO

symbol-package sym 0O]
sym 00000000000 0OCOOO0O0O

symbol-name sym [00O]
sym O print-name 0 O 0 0 symbol-name O Ostring 00000000000 Opname 00000
O00OO0COOCOOCOOOOO0O0 symbol-nameOOOOO0O0O0O0O0O00O0O0O0O symbolOODOODODO
gooooooooooooooooo

symbol-plist sym [00O)
sym O property-list(plist) 0 0 O 0 EusLisp O plist 000 00 0 O O association-list0 0000000
0000000000000 o000oDO00o0DOoDooo0o00ooo0b00dnCommon LispdOO00
000 plistU 00000000000 000000000EusLispO00O0OOplistd symbolOOOONO
000000 propertied-object 00 D00 O000DO0DOO0DOOO0OOODODOOODOODO O property-list
0000000000 propertied-object 0000000 plist 000000000000 DOOODOO
0 Opropertied-object-plist 0 0 00 Osymbol-plist 0000000000000 O0OOO0OOOOO
get 0 putprop 0000000000000

boundp symbol [0O]
symbolUO O ODOODOOOOODOOOOODOODOOODOOD
O0:0000000000000000000C00C000 symboelOOOOOO0O0O0OOOOODO boundp
cooooooooobooooooooooooooboooOono

fboundp symbol [00O)
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symbolUO O ODOODOOOOODOOOOODOODOODOODOOO

makunbound symbol 0O]
symbol D MO0 00000000 0ODO0O0OODO wboundDO0O000O0O00OODODOOOODOOODOO
0000 makunbound 0O OO0

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 0setf0 get 0000000000 DOODOOODOO

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

setq Erest forms [00O)
formsOO0O0O form 0000000000 symbol0OO0O0OO00ODODOOOO0OODOOOOOOOOO
oobooboobooboobooobooboobUoooDboobooboboobooboooo
Ospecial 0000 OO0O0DOOODOODO

set sym val [0O0]
vol0 sym OO0 00000000 O0O0O0set0000000DOOO0ODOOODOOOODOOOODOO
gooood

defun symbol lambda-list Erest body [OO]

symbol0 O DO O0D0DO0OO0OOODObdyODOOOO string 0000 O documentation 0 0 00O
0000000000000 0D0O0000DfletO labelsDOO0OOO0OO

defmacro symbol lambda-list Erest body [OO]
000000000 DO0O0OO00OEwsLisp0000OO0O0ODOOO0OOCODODOOODOODOOOODOn

defvar var &optional (init nil) doc [0o0]
OO0 wer00000000000O0defvar 000000000 vard unbound 00 0O O special 00O
Oo0000nitOOCO0O0OOQOOCODOOO

defparameter var init &optional doc [DOoO)
defparameter 0 Jvard special OO0 O00ODwerOO000D0O000O0OO0O0D00OD0Omet00O0O0O
gogoooooo

defconstant sym val &optional doc [0o0o]
defconstant D0 vald sym 000000000 0OQO 0O defvar, defparameter 0 setq 00000
000 defconstant 000 0000000000000 000O0O0DOO0OOOD0OOOOO symbol OO
0000000000000 0D0o0o000oo00oDOOdefconstant 000000000000
O00o0ooooooDoooooDooooooooon

keywordp obj [00O)
00 opjO symbol OO ODOOOOODOODODO KEYWORDOODO TOODOO

constantp symbol [00O)
00 symbol 0 defconstant 0000000 O0OOOOOOODO TOODOO

documentation sym &optional type [00O)
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symO0 00000000 (documentation string) 000000

gensym &optional x [00O]
gool OO DOOOOODOOUODOODOOODOOOOODOOODbOO0ODOOoODoO symbolOODOOOODOO
OO00 symbolOOsymbol OO OOO000000D0OO0O0O00000O0000DOODOO#4&:O00DO#:
OO0000 symbolOOOODODO symbolOOODOOODOOOO symbolOOOOOODOOOOODODO
0000z000000000000000 (prefix) 000000000 (suffix) DO000O00O0OOO

gentemp &optional (prefic ”T”) (pkg *package™) [OO]
pkg0 00000000 symbolOOOOOOOODODOCOOOOOOOOODOgensym [0 gentemp
000000000000 0000000 symbol0OOOODO0ODOODOOOOODOODOODOOOO
gooooooo

7.2 00000

O00000O0symbol0O00OOO0D0OOOO0ODOOOOOODOOOODOOODOOODOOOODOOOODO
Oo0o0ooooOo0o0ooooooOOoO0oooDoOb00o0oooDOb0symbold0O0ODOOOOOOO
00000000 O000000 Common LispO0O000O000D0OOO0ODOOOO0OOOOOOOODOOODDOO
OO0 symbol OO0 symbol 00000000000 symbolDODDOOODOOOODODDOO symbol OO
Oexport 000000000000 symbolOOODODOOODOOOODODOOODOOOOO symbolOO
symbol 10000000000 0UDN (()00000000D0O00O0O0000O0O0O0O0OOOx:*display*
0000000000000 symbolJOO0OD0OD0O0OOOsys::free-threads 0000000000 (i) 0O
OO000000oooOD0O0O00000D0O0O000000D0000import 0000000 0OD use-package
000000000000 000000D0 symbold import 00ODOODO OO Osymbol O export OO 00O
import 00 000000000000 0O0O0O00 symbolODODODO print-name 0000000000 Osymbol
00000000000 00O0OshadowOOOOO0OO0OO0O symbolOOOOODOOOOODOOOOOO
OO0 symbolOODOOO0O symbol 0ODOOOODOOOODO

EuslispO000 8000O0O0O0O0OOOODO

lisp: 000 lisp00000O0O0O0O0OOO

keyword: 0 00O OO symbol

unix: UNIXOOOOOOOOODOOOOO

system: 00 00000000DOQOOO; nicknames=sys,si
compiler: EusLisp O 0 O O O ; nicknames=comp

user: DO OOO0O

geometry: U UO0O0O0OOOOOO

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

00000000 0OO0O0O0O0O000U0DDODO0OO00000 packagellist 0O O DODODODODODOOOOOlist-
all-packages U000 0000000000000 O00OO0O00DO0O0O0O0O00DO symbolODODOODODO
000002000000000000000000000000000000 (string 0 00 symbol) O nick
name 00 0000000000000000O00O0OO0OO0O0O0OO0OOOO*package*0 00000000
000000000000000000000000000 *package*O user: 0000000 top-level O
O00000000000000000000 mypkg:eus$O 0D OOOODOOO
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*lisp-package* oO]
LispOOOODO0O

*user-package* [00O)
gooobooobaon

*unix-package* OO]
UNIXOOOOOO

*system-package* [00O)]
gooobooobgon

*keyword-package* OO]
dooooooooon

find-symbol string &optional (package *package™®) [00O)]
package 0 000 print-name 000 string0d0 00 symbol DO 00000000 DODOOOOODO symbol
O00000o00ooooogNILOOoOoooo

make-symbol string [OD]
string0 00 0000000000000000 symbolOO0O0O

intern string &optional (package *package™) (klass symbol) [00O)
string 0 O 0O print-name 0 symbol 0 000000000 O0OODOOODOOODDOOD symbolODOOO
O0000D0O0ODO0O0dstring0 00 print-name 000 symbol 0000000 O package 000 00O
oo

list-all-packages [OO]
gogoobbbboooooobbbbooooooo

find-package name [OO]
00000000000 nicknamed nemedO0O0O00000OO

make-package name &key nicknames (use ’(lisp)) (00O
neme 0000000000000 00D0C0O00O0namedOstring0000 symbolOOOOOOODO
ggoobbbboooobobbboboooooooboobo

in-package pkg &key nicknames (uses ’(lisp)) [0O)]
00000000 (*pacakge*O O )0 pkg0O 0 D000

package-name pkg [0O]
pkg0 0000000 ODOODOOODODOO

package-nicknames pkg [0O]
pkg 0 nickname 00000000

rename-package pkg new-name Eoptional new-nicknames [0O]
pkg0 000 new-named 000000 nickname O new-nicknames 0000000000 Osymbol O
string 000 symbol O string0 00000000000 O0OO

package-use-list pkg [00O)]
pkg0000000000O0O0OOOODOO

packagep pkg 0O]
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OO0 pkg0O0ODOODOOODO TOHDODO

use-package pkg &optional (curpkg *package*) [00O)]
pkg O curpkgD use-list 000 000000000000 pkg00O00 symbolOOOODOODOOODOO
000 curpkg0D0O00DO0O0DOOODOO

unuse-package pkg &optional (curpkg *package*) [00O)]
curpkg O use-list 00 pkg 0O O OO0

shadow sym Eoptional(pkg *package*) [00O)]
0000 sym 0000000000 pkg0 000 symbol 0000

export sym Eoptional (pkg *package*®) [00O)]
sym O Osymbol O symbol 000000 Oexport D0sym OO0 O00000O000ONO symbol OO
0000000000000 00symO00pkg00 0000 symbolOOOODOOOOODOO symbol O
export 000000000 O0DOODOODO singlecolon”:”’000000000O0OOODOOOOOOO
O0Oexport 000000 symbol 0 double colon 7::” 0000000 OOOOexport 00O symbol
OOuse-package 0000000000000 import 1000000 DOODODOOONOsymbol O
export 0000000000000 symbolJOOOODODOOODOOOOOOOODOOOODOOOO
000000O0Osymbold 100000000000 00O00O0O0OOODOO0O0OOexportdOdpkgdDO0O
00000000000000 symbolO0O sym 000000000000 DOODOOOOO0O symO0O
O print name 00 0O symbol OO 00 OO OO ”symbol conflict”’0 000000000

unexport sym Eoptional pkg [00O)
00 symO pkgO 00 symbol DO O D OODO Ounexport 00000 symbol OO OO

import sym &optional (pkg *package*®) [00O)]
symO Osymbol OO0 symbol DD OO0 00O import 0D OOO0OOO0OOODOOODN symbol O
pkgDO0OD0D0O0OO0DOOOOOODOO symbolOOODODOODODOODODOO symOd0ODO print-name
0000 symbolOOODOOODO OO ”name conflict”0 000000000

do-symbols (var pkg Eoptional result) Erest forms [0OO]
pkgU D00 DOODOODOOOOsymbol 0ODOOO0OD0OD0OODOOODOODOODO formsOO000O0OO0
oo

do-external-symbols (var pkg Eoptional result) Erest forms [0O00O]

pkg0 000000 symbolOOOOODOOOOODODOOOODODO forms00D00O0O00ODOO

do-all-symbols (var &optional result) Erest forms [0o0o]
O0000000000O0OsymbolJO0O0ODOOCOOOOOOODOOOO forms00000DOOCDOO
00100000000000000 symbol00000000frms001000000000
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8 Uuubobognd

81 000

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

map, concatenate [l coerce 10 0000000000000 0O0O0O0O0O0OO0O0O0OOONO symbol OO
oboboo0obboo0obOoO0oO0nbd cons, string, integer-vector, float-vector U U DO OO
symbol O OO0

elt sequence pos [0O]
elt 0O sequence 000 pos0 00000000000 (setf0000)00000000000O0O0ODO
UO0D0Osequence U0 D OUODDOOODOOODOOOODiIt, char, integer, float DO OODOO
O00elt0D0OO0DOODOOODOOODOOODO

length sequence [00O)
sequence 00 D00 O0000D0O0O00DOO0OOlengthO000000DOOOO0ODODOOODOOOODOO
OO00000oooo0OoooDoOoOUlengthODO0OO0O00OO0ODOOOOOODOOOOOOODODO
O00D000 list-lengthO0 00000000 DO sequence d fill-pointer 0 0000 00O Olength O
O000000O0OooO0OoO0o0O0OO fill-pointer 1000000000 OOOCOOOOOODOOOCOO
array-total-size 00000000

subseq sequence start &optional end [00O)
sequence J start 0000 (end—1) D000000000O0O0O0O0O0O0OOend00O0OOOOODO
00 sequence 00O OO OO

copy-seq sequence [OO]
sequence 1000000 0OO0ODOOOODOOOOOsequence0 00 000D 0OODOO0OOODOODODOO
000000000000 copy-tree 1000000 0O0OOOOOOOOODOOODO copy-object O
googo

reverse sequence [ODO]
sequence OO DO OO0 OOsequence 00D DDODOOOOODOO

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

concatenate result-type Erest sequences [00O)

000 sequence 0O D0 DOOO0DOO0DO0O sequence00 000000000 Dappendd 0O OOO
0000000000000 000000O0AO result-type d O cons, string,vector,float-vector [
oo0ooooooo

coerce sequence result-type [00O)]
sequence1 000000000 DO0O(coerce ’(a b ¢c) vector) = #(a b ¢) 0 (coerce "ABC" cons)
= (abc)U00DOvresult-type OO0 O OO0O0DOO00OOOsequence00 0000000 O0OODODOOOOO
O O result-type 0 O vector, integer-vector, float-vector, bit-vector, string, cons 000
0000 10000000000000000D00D0 10000 0coerce Osequenced 00O result-type
0ood0ooopoooooooon
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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 00000000 O00DOODOOO (map float-vector #’(lambda (x) (*
x x)) (float-vector 1 2 3)) 00O OOODO

fill sequence item Ekey (start 0) (end (length sequence)) (00O
sequence 0 start00 00 (end—1) 0000 0denO0O0000

replace dest source &key startl endl start2 end?2 (00O
dest0000 start100 end1 0000000 source0000 start200 end20000000000
O00QOstart1 0 start2000000000000endI 0 end2000000000000CC0C0ODO
O000000000000000000000000end00B00O00O00OO0O0CO0O0O0O0COOOCOO

sort sequence compare Eoptional key [00O)
sequence 0 OUnix 0 quick-sort 000000000000 00 (destructively) D0O0O0O0O00Okeyd O
0000000000000 00oDo0ooo0oo0o0oooooDooooooooooooDo
000000000000O0O0@Goert ’(1 1) #>)00000O0DO0O0DOO0O10O0100000000O00
gddoddodoboooouoouoooooooouood#w>=0#’<=00000000000

merge result-type seql seq? pred Ekey (key #’identity) [00O)]
0000 seqi 0 seqg20 0 result-type 00 000000000000 O0OOO0O pred0000O0DO0O0O
gooooo

merge-list list! list2 pred key [OO]

000000000000 Omerge00000D00OO0ODO0ODOOODODOOODOODODOmerge-list O
merge 000000

00000010000 000-f0-f-not 0 0000000000000 0O0OD0ODO0O0ODOO0O00OO0 item O
sequence 00 O00O0OOsequence 0 DD O0U00O0OD0D0OO tem D0 00000D0O0O0O0O0OOOOOODOO
0000000000000 000D00000tem 00000000 O0O0O0ODOODQO predicate 0 sequence O
O00000Osequence 100000000 predicate 0000000 predicate 0 non-NILO OO OO O (-if
version)0 0 OO0 NILOOOOODO (-if-not version) 0000000

position item seq &key start end test test-not key (count 1) [OO]
seg0 000 wtemO00000000O00O0C000O0O:count0O000000O0O00O0O0DOOOCOODOOO
Ub00000stertD00O000O0D00O000O0O0DO0O0O0O0DO0ODOOOODO0O0O0O0OOOO0eq1 OO
OoOO00ODO¢testO test-not D0 O O0O00O00ODOOOOO

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

seg0 00 stertDO0O00000:end00000000000D000O0000D000O0O0O00O0DADO :count
U00000ob00b0O00000 testd test-notU#’eql OO DOOO0D0OOO0O0OO0O0ODOOO dtemO
oooooooo

find-if predicate seq &key start end key (count 1) (00O
seq0 00000 predicated non-NILOOOOOOOO:countOOOOOODOOO
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find-if-not predicate seq Ekey start end key [00O)

count item seq &key start end test test-not key [OO]
seq000:stert0000:end00000000 stem0000000000O

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

count-if-not predicate seq Ekey start end key [0O]

remove item seq Ekey start end test test-not key count [00O)
seq000:start0000:end 000000000000 #em DOO000000O00O0O :count0O0000O0
00000000 OOOOObO0ODbOO0bODObOObDOemD DO OODOODOODODO
00000000 00bouobgubUbeeount=1000gooogon

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)

seqO0O00000D000 temO 0000000 100000000000000O

delete item seq Ekey start end test test-not key count [00O)
delete 0 Oseq0 0 0000000000000 DODODODOODOOO0Oremove 100000000 dtemO
0000000000000 000000D00000O0000000000: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 O01,00000000000000000000000O000OO
0000000000 :untD 10000000000

substitute newitem olditem seq Ekey start end test test-not key count [oO]
seq0 00 :count 000000 olditem O newitem 00000000000 O0O0O00DOOOOOOO
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 count0O 0000 olditemO newitem OO OD0O00000 seq0O0000O0ODOODOOO0O
00 olditemODOOOODOO

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

44

Oo]
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listp object [00O)
0000000 consOO0OO0ODOODOOODOONILDOOOTOODOO

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

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

cdr list [OO]

LstOO0D0OO0O0D00O0OO0000OO000000ONILO edrd NILOOODOatomO edreO0OOO
000 (cdr °(1 2 3)) = (2 3)

cadr list [0O)]
(cadr 1list) (car (cdr list))

cddr list [0O]
(cddr 1list) (cdr (cdr 1list))

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

caar list [OO]

(caar list)

(car (car list))

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

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

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

caaar list [OO]
(caaar list) = (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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Lst000000000DOOQODOsecond, third, fourth, fifth, sixth, seventh, eighth 0000 00O
00000 (first 1list) = (car list)

nth count list OO]
listO00 count D00 0O00D0OO (nth 1 1list) OO (second list) DO OO (elt 1list 1) OO0
ogooo

nthedr count list [00O)

listd edr 0 countDOO0O00D00OO0O00O0OOOO

last list [00O)
Lst0OOOOD0OODOOOODOO consO0OO0O

butlast list &optional (n 1) [00O)
Lst0O0O0O0 nO0OOODOODOOOOODODOOO

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

list &rest elements OO]

makes a list of elements.

list™* Erest elements [00O)
element 00000000000 CO0OOCODODO0ODO0O0OO consO0000D0atomOOO0OO0OOO
O0000D0@istx 123 °(45)) =(12345 0000

list-length list [00O)
Lst0ODOO0O0O0ODLstODODOODOOODOODOO

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

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

rplacd cons d [0O]
consO cdr0 d00O0D00O0Osetfd edr0 00000000 (rplacd cons d) = (setf (cdr cons)
d)

memgq item list OO]

member 0000000000000 0O0 eqOOODO

member item list &key key (test #’eq) test-not [0O]
LstDO00OO0000D00000000D0LstODODO0O item00000test0000000O000O0OOOO0
ONLOOOODOOOobOooooooboooooboobooobooooboobboooooooo
O000000:testUD0000OO0O#eq0 000 (member ’a (g (ay) badgeay)=(adg
e avy)

assq item alist [OO]

assoc item alist Ekey key (test #’eq) test-not [OO]
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aistO000 carO 4est 000 0000000000000 00O0O0OOONILOOO0O:testOOOO
O00O#’eq0 000 (assoc ’2 (1 dty)2ght)(Bexg)=(2ght)

rassoc item alist [OO]
cdrO i#tem 0000 st 000000000000

pairlis 1 12 &optional alist [OO]
10 pOO0O0O0O0OCOOOO0OO0OO0O0O0O0O0O0O000000 ekst0 0000000000 200000
cooooocoooboocoooo

acons key val alist [00O)
alistd key vol0JO0OO0O0O00OODO (cons (cons key val) alist) JOOODOODO

append &rest list [00O)
Oo0o0oooooDoboo0 kstODO0O0O0000O00O0oOoOooODOOLstDODODOO0OOOooo
googooo

nconc &rest list [0O]

00000 kst0O000 edr 000000000000 LstOOO0OO (destructively) 00000

subst new old tree [OO]
tree0 000000 oldd newOO0ODODOOO

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

push item place [0OO]
place00 0000000000 (OOO)O dtemOO00O

pop stack [0OO]
stack00000000000D0OOOOOOODO 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 O O 00O
member OO0 O0O00O000O0

adjoin item list 0O]
00 itemD kst OODO0D0000Lst00O00D0OODODOOO

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

subsetp list! list2 Ekey (test #’eq) test-not (key #’identity) [0O]
Lst10 Lst20000000000000000Est1 000000000 kst200000000000
gooooo

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

200000 Lst10 Lst2OD00ODDOOOO

set-difference list1 list2 Ekey (test #’eq) test-not (key #’identity) [OO]
Lst100000000D0 st20000000000O00000O0O00ODO0O0OOO

set-exclusive-or list! list2 Ekey (test #’eq) test-not (key #’identity) [00O)]
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Lst1000 Lst200000000DO0O0O0OODOOOOO

list-insert item pos list [0O]
listd pos0 0000000 stemD0D000000000D00D0ODOMOODOO pesO LstOOOOOO
O00000Odem 0000 nconcO0O00O0O0 (list-insert ’x 2 ’(ab cd)) = (abxcd)

copy-tree tree [OD]
000000000 tree00000D00ODODODOOO0OOODODODOO0OOO0O00O0DOODOOCcopy-object
000000000000 copy-treel] (subst t t tree) DO0O0O0OO00O0OO

mapc func arg-list Erest 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-list000000000 funcD map0O0000000000000000O00DCDOO(mapcar #’(lambda
x) (xxx))’123))0000000mapcar000000dolist00000O0

mapcan func arg-list &rest more-arg-lists [0O]
arg-ist 000000000 funcO mapO0Onconc0 0000000000 O0D0OOOODNOnconc
ONILOODOOOODODODOOOmapcanO0aerg-list 00 000000000000 O0OOOODOODO
ooodo



. gnboooboon 49
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gooobooooobooboooooooooobooboobooboooboobooboDoooooog
gboooboooobooboobobooobooooboobooboobooboOobooboobooboooboDbo
OO0000 fil-pointer 000000000000 ODOOOOOOOO0OOODOOOOOOODODOOOO
oooooooo

O0000000O0aref000D0D0DOODODODODODDaref0 000 setf0000OODODODODODODODODODOODO
0000000000000 000000000000000Osvref0J00000000O0O0OCchar O schar
OO0000O000DoO00DoOo@mbpbitdsbit0DOO0O00DODOO0O0O0OO0O00DOOO00OOOO000O0O0OO
oooooo0ooooOo0ooboDboOd imlinedDO0OO0O0O0DOOOOODODODOOODOOOODO

goooooooooooooooboboooooooooodoooooobooooosoooooo
U0O000b00Db0ODOvector, string, float-vector, integer-vector [ bit-vectorJUO OO ODOO
O00000000000Omake-array0000OO0O0OOO0ODO :integer, :bit, :character, :float,
:foreign 0000000000 O0DOOOOODOOODOODOODOOODOODOOOODOOAO snitial-element O
anitial-contents 0000000000000 DO0O0O0DOODOODOOODOOOOO

array-rank-limit [00O)
oooboooooooo

array-dimension-limit [00O)
#0000 0000000000000 DO0O00O000O0O0O0O0000O0O00O0oOooOoDoOoOon
ooooboobooboooboa

vectorp object [OO]
O0O00DO0ODODOO0O0O0000000Oobjectd vector, integer-vector, float-vector, string,
bit-vector 0000000 DOO0OO0O0OO0O0OODODODODO TOODOO

vector &rest elements [0O]
elements 10 0000000000000

make-array [OO]
dims &key (element-type vector)
initial-contents
initial-element
fill-pointer
displaced-to
displaced-index-offset 0)

adjustable
000000000 0DdmsO000000D00DO0ODOO0ODO demsOO000O0O0ODOODOODOOODOOO
oog
svref vector pos [00O)

vectord posOO0 00000 OOwector 0000000 0O0O0O0OOOODODOOOOO0O

aref vector &rest indices [OO]
vectord indices 0000000000 D0O0D0DOO0DOOWndicesDO00000O0OwectordO0O00O
O00000D0aref 000000000000 OO0Owector000000000O00O0OOOOOOONO
000000000000 ooDooooooooDoDO0oDoooDoooooooooDoDoooon
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vector-push val array [00O)
array 0 fill-pointer 00000000 vel!00000Oarrey0 Ofill-pointer 000000000 OOO
O0wl00000O0Of-pointer 100000000000 1000000000000 O0O0ODOO
gooooooooboooooooood

vector-push-extend val array [OO]
array 0 fill-pointer 0000000000 D0OD00OO errey00000000DOO0OODOOOODOO
vector-push OO0 OO OO0

arrayp obj [OO]
OO0 opy000O0D000OD0D0O0ODO0ODOO0ODOODODOODODO TOODODO

array-total-size array 0O]
erray0 0000000000

fill-pointer array OO]
array O fill-pointer 0 0 O O fill-pointer 000000000 NILOOOO

array-rank array (mpuy
array0 0000000

array-dimensions array [0O]
erray000000000O00O0OO0OOOO

array-dimension array axis [0O]
array-dimension 0 O array 0 azis 000000000 es 000000000

bit bitvec index [OO]
bitvecO index 0000000000 OCDO0O0O0O0OODODOO0OO0OODODsetf0 bitOOOOODOODO

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

00000 bits1 0 bits20000000000000O000O0C0O0O0O and, inclusive-or, exclusive-or, O
O, not-and, not-or 0 not 0000000000
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84 0LUU4oonO

EusLispOOOO00OD00OO0O000O0O0ODOiInteger 00 0000000000000 DO0ODOOOODODOOO
OO00000EmOO0000000 pathnameO0OOO00ODO

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

alpha-char-p ch OO]
00 chO#\AO#\Z2000#\a0#\z000T 0000

upper-case-p ch [0O]
00 chO#$\AD#¥\z000OTODOO0O

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

alphanumericp ch [0O]
00 chO#\00#\90#\AD#\Z20 0 0#\a0#\z000T0OO000

char-upcase ch [0O]
chO0OOOODOOOO

char-downcase ch [OO]
chODOOOODOOOO

char string index [OO]
string0 index 000000000

schar string index [OO]
string0000000000string0 0000000000000 O00O0OOCOOODOOODOOOschar O
goooo

stringp object OO]

object 0000 (2560 00000000)000000O0OOTOOOO

string-upcase str &key start end (0O
strogggoobobobboooooobobboooooogd

string-downcase str ékey start end (0O
stroggoopobbboooooobobboooooogd

nstring-upcase str [0O]
str0 0000000000000 0O00O00O0O0O

nstring-downcase str &key start end (00O
strodgogobobbbogoooooooog

string= strl str2 &key start! endl start2 end2 (00O
00 strid str20000000TOO0O0OOstring=000000000000000

string-equal str! str2 Ekey startl endl start2 end2 [OO]
stri0 str20000000000COstring-equal 0000000000 OO0ODOOO
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string object [00O)
object DO D OODOOOOODN object DO DOOODO 0bject 00 OODOODOO objectd symbol O OO
OO0 pname 0000000 O0DO0O0O (equal (string ’a) (symbol-pname ’a))==TO 0000 (eq
(string ’a) (symbol-pname ’a))==NILOOOO00 object DOODOOOOO0OOOOODOOOOO
0000 (000 Common Lisp000000D0) 00000000000 D0O0OO0OOOOUOOOD
0000000000 NILOODO format0 00000000

string< stri str2 [00O)
string<= strl str2 [00O)
string> stri str2 [00O)
string>= strl str2 [00O)
string-left-trim bag str [OO]
string-right-trim bag str [00O)]

strO00D000000000000 ey OOOODODOOOOOOOODODODODOOOOOODOO
bag OO OODOOOOO0DOOOODOOOODODOOOODOOstr00ooOO0OO0OD

string-trim bag str [00O)
bogUOOO0ODOOO0ODOOOOOOD by OOODODOOODODOOO ser000D0O0OODOODOOOO

substringp sub string [00O)
sub0000 string0 000000000 DODOOOTODOOOODOOODOOODOODOOOO

84.1 0O0O0OOO0OOO

euslispO0000000000O00OCOO0O0O0 UTF-8O0DO0OOODOOO

000 concatenate U0 000 0000000000000 0OOO00O0O0O0ODOO0OROSOODOOODOOO
0000000000000 0DObO0o0oDobO0Ostring00D00000DOOOODOOOODOO

(concatenate string "0” 7?07 0”707 7’07) - 000007
0o0o0ooo00oo0o0ooOo0ooo0o0ooo0o0oo0o0oooooo0oooo0n

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

- ’000000000D00oono”

coerce 100000000 OOOOO0OOODOO

(coerce (append (coerce 00 00 007 cons) (coerce ’00 007 cons)) string)
- ’oooooooooon”
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8.5 Foreign String

foreign-string 0 O EusLisp0 0000000000000 0O01000000000O0O0COCO0O0O0OO
OO0000O00O0OOoOODDODOOOOforeign-string 0 0000000000000 O0O0O0OO0OOUO foreign-
string000000000000000D00CO0000000D0000OO0000O00Olength0arefl] 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)0000000000000 [OODOO0O0O0OO0OO
00000000000000000000000001/00000000000000000 replaced
000000000000000000000 largechunk0000000000000000000000
00m

make-foreign-string address length [00O)]
address0 0000 length0 000 foreign-string0 0000000000000 DO(make-foreign-string
(unix:malloc 32) 32) D0 EuwsLisp0 000000000 320000000000000000O00O
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86 0UOUgUoOO

hash-table 000 0000000000000 O0O0COO0O0O0OOOassoc00 00000 OO0DOOOODOO
O00OOhash-tabled assoc 0000 O0OOO0OODOOOOOOODOOOOOOODOOOOOOODOOOOOO
OO00D0OO0000000O0Ohash-tabled 1000000000000000000DOCO0O0O0O0O0ODO assoc
ooooooooon

hash-table 0 00 OOOO0O0D0ODDO rehash-size OO0 00000000000 COODODDOODODDOOOOO
OO0000000ooooooooooooooDooo00O0OsxhashO 0000000000000 OOOO
000000000000000000000000 (equa) 000000000000 O0OOODOOOOOO
hash-table D0 000000000000 sxhashOOOOOOODOOO0OO0O00000O00O0OOsxhashOODO
Uoboo0obodboO e 00000000 DbOOO0OO0DOOO0OOOO0ODOOODODOOOOOOOOODO
0000000000000 00OD0DO000ODOO000000C0DO00O0DO0ODODOO000O0OOOhash-table
O :hash-function OO UODOOO0OD0OOD0OOO0OO0O0ODOODOO0OO0DODOODO# sxhash 0 #’sys:address
OO00000D0D0CEwsLisp00000000DO0COO00O00O0DODOOO00000O#’sys:addressd00
coooooooo

sxhash obj [00O)
obj000000000000equald 20000000000000000000O0C0O00O0OOO
O0000OsymbolOOOO0O pname 00000000000 O0O0number00000 integer D00
OO0Llst000O0O0O0000DOCOO0000DOOO000DOOstring00000O0DODOOOODOO
0000000000000000000000O000000O0O0sxhashO00000000O0O00O0OO
0000o00000o0O00ooO00o0oooooooon

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

gethash key htab [00O)
hteb D000 keyODOODODODOOODOOgethash OOsetf 00000000000 keyOOOOO
O000000000O0Ohash-table 0000000000000 O0ODOODOODOOOODOOOOOO
1/rehash-size 000000 Ohash-table 00000 2000000000000

remhash key htab [0O]
hteb OO OO keyOOOOODOOOOODODOOODODODO

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

hash-table-p z [OO]
00 z0O hash-table 000000 O0OD0OOOOTOOOO

hash-table [Oo00]
:super object
:slots (key value count
hash-function test-function

rehash-size empty deleted)

hash-table OO0 00O Okeyd value OO0 0000000000 O0O000D0O0QC countD O keyd valueO
00000000000 hash-function0 000000 sxhash 000 O test-function 0000000 eq
O000OemptyO deleted 00 keyDOOODODD0O0O000O00O0OO0O0OO00OO0OO symbol(DOOOODO
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gbooobgobooobgn

:hash-function newhash [Dooo]
00 hash-table 00000000 newhashOD O OO0 00 newhashD 0100000000 integer 00O
0000000000000 newhashd 10000000 sys:address 0000
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87 00O

queue O FIFO(first-in first-out) 000 0000000000000 00000O0O00OOOcar O queue 00
0000000 quene 00000000 qOO00O0O0O0O00OO (print (carq)) 0000000cedr D000
OO00oo0oooooooooooon

queue [0OO]
.super cons

:slots (car cdr)
FIFO queune 00O OO0

:init [Do00O)
quene 100 00O0OO

:enqueue val [DooO]
OO queved xOOOOOOOOOOOOOO

:dequeue &optional (error-p nil) [Do0O)
U0 queue D0 0000000000000 OOquened00000OOqueue 0000 error-p U
NILOOOOOODOOOOODOOooOOoOooOooDOooo NILoooog

:empty?
pty? [Do0O)
OO0 quene 0O OOOOTOODOO

:length [Do0O)
OO0 quene D0 O0O0OOO

strim s [Do00O)
O0 quene 00000000 0O0O0OOOOOquene 000 sO0O0O0

:search item Eoptional (test #’equal) [Do0O)
00 queued item OO0 O0000D0OO0OODOODOOONILOODOO

:delete item E&optional (test #’equal) (count 1) [Do0O)
OO0 queue 00 item OO0 O000O00O0OO:count DOODODOODOOOOOODO

first [Doo0]
U0 quene 0O O00O0O0O0OOO0DOOOOOODOODOOODOOOO

:last [DooO]
OO0 quene 0000000000000 O0O0OO0OOOOOOO
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9

9.1

ooooboognd

gobooo

0000000000 000000D00O0echo-stream O concatenated-streem D O OO0 00 OO

*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* D0 00000000000

streamp object [OO]

object 0 stream, io-stream 000 000000000000 OOO0O TOODOO

input-stream-p object [OO]

object OO OODDODOOODOODOOODOODOOTOOOD

output-stream-p object [OO]

object OO ODODDOOOODODOOODOOOOTOOOD

io-stream-p object (mpuy

open

object 0O OODDODOOODOODOOODOODOOTOOOD

path &key (direction :input)
(if-exists :new-version)
(if-does-not-exist 'default)
(permission #0644)
(buffer-size 512)

open00path 00000000000 DOODOOOO0OODCODOOO0OpethD0C0O0OOODDOOOOO
:direction 0 O :input, :output 000 :ioc0000 10000000000000DCDC0O opendOQon
O :append, :new-version, :overwrite, :error U NILO siferists000000000000OOO0O
O0D00DODO0O0ODO0O0DO directionD :input 0O 00 O0O OO O s4if-does-not-exist 0 0 O :error,
:create NILOODOO 100000 :new-version, :rename [ :supersede U0 OO0 O0OOOOOO
O0000 directionD :output U :i0 000 0000000000000 0O00O00O0DO0DODO :input
000000000000 0O00000000O00000000000000000Oprobe-filedO0O
OO000000 :buffer-size 00000000 5120000 :permission 0000000 0O#06440000
SunOS400000 600000000 O0ODOOOOODOO

with-open-file (svar path &rest open-options) Erest forms [0OO]

close

pathO0 0000000000 open-options 0000000000000 00O0 swerDO00OOOODOO
0000 forms00000000000000forms0000000000O throw, return-from 0O
000000000000 00000000O0O0with-open-file d 0 unwind-protect 0 00 0O close
00o00bOo0o0O0obO0obOoOooOOobOobooboOooDOoDbo

stream [00O)
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streem 0000000000000 TOOOOstreemOO0OODOD0OOO0OOOOODOONILODOO

gooooOoooooooooooooOoOoOoooooooooooooOooGecooooooooo
ooooooo

make-string-input-stream string [00O)
string0 0 00000O0O0OO0O0O

make-string-output-stream &optional size [00O)
size 000000000000 0O0O0OODODDOO0O0O0O0OODOODDODOO0O0O0OODODOODOOsized
gddbooouoboodobooooboooon

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

make-broadcast-stream &rest output-streams (00O

00 (broadcast) 00 000000000000 O0O0O0OO00OO0O0OO0OOOOOO output-streams
gboogogao
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9.2 000 (reader)

gboooobooooogd

*read-base* 00 000000000000 10

*readtable* reader 0000000000000 DOOOOODO

Reader OO OOODOOOODOO

( ooooogoo

” opoooooo

’ goooooood

# opoooo

H oood

back-quote

list-time eval

Q oo

% cooooooooood

-

gobooooon

\ 000000000
.| 0O000o00000

o0D0o0oDO0o0b0O0Osymbol DOOOOO0OODOODOOOOOOOOODODOOODOOODOODOOO
0000000 symbolDOOOO0OOO0ODODODOOO’abcd’ABCODODO symbolJO0OOOOOOOCODO
0000000000000 000000’|ABC|,’ABCO’abc0000000OO |Jabe| O’abe 00 0O symbol
O0000000000oDo00000 symbol0DODODOOOO00O0D0O0O symbolOOOODODODOQO EusLisp
gbooobooboooooboobooboooboooooooboobooobooobooobooobOoooboooon
0000 :UPCASE O *print-case*0 0000000000 0OOOOO

10.0000 100000000000 10000000 000000O0CO0O0OCOODOOOGOOOOOG
O0’|g:peubel 0000 symbol 00 OO0 0D0O0OO0O0O0OOOOOD0ODOOOOOO0OOOOOOOOODO
0000 000000000000000000000C00 letter000000O00O0O0O0O0OOOOOOO
O00000000000000000000 (hardwired)J 00 00O OO copy-readtable 0 O 0 O readtable
0000 00O0set-syntax-from-char 0 00 000000000000000O00O0O0O0O0OO0OO0OOOO
000o00o00ooO00oO0o0oooo00ooO0ooOo0ooOOo0ooOo0DoooO0ooOOoOooOooooOo
O000000000000000000000000O00000000O0#xe 0000000000000
ooooo

%0 0EusLisp 000 read-macro 000 000000000000 CO0O000O0O0ODOOO%000000
do0odooooooD isp000000000O0ODODDOOODODOOOY% +2*«3/4.000 (+1 ¢ (x2
3) 4.0)) 000000000 2.50000CO0O00O0O0O0O0O0OO0ODOONLEspO0D00O0OOODOOOOOO
%(sin(x) + al1]1) 0O (+ (sin x) (aref a 1)) 0000000O0DO10D0000DO0OODOOO 20000
OO000Ofunc(abc ...)0aryl1 23 ... 100000000 func(a,b,c) 0 ary[11(2]1[3]1 0000
0000000000000 00000000000000000%(a < )0 (<« ab)dOO0O0O%lo]
= b[0] * c[0]) O (setf (aref a 0) (x (aref b 0) (aref c 0))) DODDODOOOODODODOOOODOO
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OoO0D0oDooboooOobooobooboobOoDOond%@sin(x) + cos(x) / sin(x)) O (let* ((temp (sin
x))) (+ temp (/ (cos x) temp))) IO OOOOOOOO

O00000#0000000000000 (integer) 0000O#000000000000OOOOOOOO
o00oooo (0..9000000000000000000000D0O0OU0ODOOOUODOOOoDUOOoOOO
ooooog

#nA(..) OO

#B 200

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

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

#nI((...)) O0ODO

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

#P OO

#R [0DD00]00 [0]0000; #R3.14 = 180.0
#S(classname slotnamel vall slotname2 val2 ...) OO0 (DO0OO0OOOOOOO)
#V(...) 0DOO0O #V(vectorclass ...)

#X 1600

#(...) 0D0OO

#n# OO OO0

#n= 00O QOO0

#> 00; 000000000000 lambda-closure
#\ 00

#, U0DDOOOOOO

#+ 000000 (positive)

#- 000000 (negative)

# Jgoooon

#: JOODODOODO symbol

#...# D000;00000
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000000000000 eof-error-p, eof-value D recursive-p 000000 00000000O0O0O 2000
OO000000000 end-of-file00 0000000000000 eoferror-p00000000C0TOOOO
O00O0eof 00000000000 Oeof 0000000000 OOSnatchcontrol000000000O0OO0
0O000000eof-error-p0 NILOODOODOODOOOODOOOODOOO eof00000000O0O0OO0O
OO0000000000 eofwalued D00 eof-walue 0000000 ONILOOOODOOOOOOODO NILO
OO00000ef000000D0OOO0O00ODOOOO0ODODOO0ODODOOO0OODOOOOODDODOOODOOO
00000000000 00000000000000000consd gensymOOO000000O

recursive-p J Oread-macro 00 0000000000000 0O0DOOCO0ODOOOO0OOOOOrecursive-pd
non-NILOOOOOOODO0DO0DO0D00000000#n=0#n#00000000000000O0ODOODOO
gbooobooobuooboobobboboobooboobooobo

read &optional stream (eof-error-p t) (eof-value nil) recursive-p [OO]
sO00gd100000n

read-delimited-list delim-char &optional stream recursive-p (00O
delim-char 00000 sO0000D0000O0D0O0UOOOODOOOODOOO#KN]OOODOOOOO
O00ooo0ooooooooo

read-line &optional stream (eof-error-p t) (eof-value nil) [00O)]
#\newline(U0)JDO0OUD 1000000000000 0LUOO0OODOUOOOODOOOOO

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 sUOO0O0O0O0ODO0O0OD sO0D00OD00O00O0O0DO0O00O0ODO0O0O0O0O0 sObO0DbOd string
0000000000000 00000OO0O0O0Omake-string-input-stream 00 0 00 string-stream
oogooooo

unread-char char &optional stream [OO]
streemO char00 0010000000000 0O0DO0OOOODOODO

peek-char &optional stream (eof-error-p t) (eof-value nil) [00O)
streemO00 100000000Ostreem 0000000000000 O0C0OO0DO0O0QOO read-char O
O00 unread-char 000000000 O0O00ODO

y-or-n-p &optional format-string Erest args [OO]
format-string0 args 000000000 0 n0”00000000 <000 £« 0000000
000000000y O TOODOD nODONILOOOOD OOODODOOOOOOO

yes-or-no-p &optional stream [0O0]
format-stringd args 000000000 “es0 no07 00000000 “yes” 000 “no” 0000
O000000000yesOUO TOOOD noOONILOOOD ODOOODODDOOOODO

00000 readtable 00000000 Oreadtable 00O 0OO0OO0ODOO0OODODOOO *readtable*0 O O
ogagd

readtablep z [00O)
z 0 readtable D00 TOOODO

copy-readtable &optional from-readtable to-readtable [00O)
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to-readtable 0000000000 ODODOO readtable O 0O O O from-readtable 0 0000000 to-
readtable 100000000 DOODO OO syntax table, read-macro table O dispatch-macro table O O O
002600000000

set-syntax-from-char from-char to-char &optional to-readtable from-readtable [00O)
from-readtable 0 O O from-char O syntax O read-macro 0 O O to-readtable 0 O O to-chard 0O OO
aon

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

charO read-macro0 0000 funcO00O0OO0O

get-macro-character char &optional readtable (00O
char read-macro00000O0O

set-dispatch-macro-character dispchar char func &optional readtable [OO]
dispchar 0 charO0 000 00O dispatch read-macro0 0000 funcO0OO0O00O0O

get-dispatch-macro-character dispchar char &optional readtable [OO]
dispchar 0 char0 000 00O dispatch read-macro0 00000
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9.3 0000 (printer)

gbobooooobooooobobooobooboobooboboobooonoa

*print-case* 00 000 :downcase JJ O OO0 symbol DO ODO0O0O0O0OOOOOOsymbolO0OOO
Oo0oooooooooooooon

*print-circle* 00 0000000000000 OO00ODOOOO
*print-object* 0000000000000 OOOOO
*print-structure* #0000 00000000000 0O000O
*print-level* 000000000

*print-length* 000000000

*print-escape* D00 O000O0O0O0O

*print-pretty* 00000000000

*print-base* D 000000000000 1000

0000000000000000000000000000000O00000O*print-circle*d *print-
structure*0 00 TOOOOUOOOOOOOOOOODOOOOODODOOOOODOOOOODOOOOOOOO
cooooO0oooooo0oooOooooOoO,0o0000oOo00oOD00DOoO00DbDO000O dump
gbobooboooobooooboooobooboobooooboooobOobooobOobooboOooboog
0000000000000 0D00 symbolOOOODOOOOODOOOO

print obj &optional stream 0O]
prinl 0000 terprid 000

prinl obj &optional stream [0O]
000000 sO000 100000000000 0read000000000OO0OOOOODOODOO
gooobdoooobooboobooboooboobo

princ obj &optional stream [00O)]
O000O0OOescape0 000 00quoted 000 (add) DO0D 000000 Oprint 000000 Oprine
O000000000000D0O00000000D000 (princ ’abc) OOO0DODO (princ "abe") O
goobooooooobooooooboooooobooooooon

terpri &optional stream [0O]
#\newline(OD O )OO OOOOstreemO0 00000

finish-output &optional stream (00O
00 streemO00000O0O0

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

prinl-to-string = &optional (1 16) [OO]
0000000000000 000-000000000£0 get-output-stream-string 000000

format stream format-string €rest args [00O)
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~A(ascii), ~$(S-00), ~D(1000), ~X(1600), ~O800), ~C(00), ~F(OO00), ~E(0 00
0), ~G(general float), ~V(dynamic number parameter), ~T(00) 0 ~% (00 )000000000O
oooooooo

(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) [OO]
obj000D000DOODOODOOOOODOOOO.

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

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

integer] 1,2000 4000000000

spaces n &optional stream [00O)
obod 000000

pf func Eoptional stream *standard-output™®) [0o0]
00 func00D000D0O0O0DODDOODOOODOOODOOODOODOO

pp-method class selector &optional (stream *standard-output*) [00O)
class00000000000 selector000000000OCODO

tprint obj tab &optional (indent 0) (platen 79) (cpos 0) [00O)
0000 opy0ODOODO

print-size obj [OD]
000000 opjODOCOObOODODOO
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94 0OUO0OO0OODOOOOOODOD

EuwsLisp 004000 IPCO0OO0DOOO00O0, 00000000, FIFOOODOODODODOOOOOOMPOO
oobooobooooooboooooobobooooobooobboobooooooooooo@OobOoooooon
gobooobooobooobooboobobooooboooooooo0obDooDbo0boUnixOODOODOO
gooooboooboo

94.1 0O0O0O0O0O

Euslisp O O Systemb 0 shmem 000 00SunOS 0 mmap OO0 0000000000 O0OODOODOOOO
O0Omap-fileDO0OO0000000O0Omap-fileO0EuwsLisp0 000000000000 OODOOOOOO
foreign-string 0 000000000000 0OO0ODO foreign-string 00000000000 OCOOOOOO
00000000 00o0ooo000o0oooo0o0oooDooo0ooo0Doo0ooDoDoooooooooog
000D0000000:share0 00000000 NILOOOOODOODOODO:privated TOOOOODO
000ooo0o0oo0o0ooOo00oO0o0LOoOOo00 (DOo0)0o0O0U0OO0O0DoOoOOO0UbOOOn
00000000000 0D00000000O0:share0 0000000 TOOOD2000000000
00000000 00o0oDooOo0000Doo0000oDoOo0000o0DoO000o0DoOo00ooooDoOoDOg
SunOSO 00000000000 000000D00D00O000000D00DO0DO0o0oooDOoooooOon

640000000000 200 EwsLispOO0OO0O0O0OODOOOOODOOOO

;; 6400000000000

(with-open-file (f "afile" :direction :output) (princ (make-string 64) f))
s 0oOod

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

;; DO0O0O0O0DooOOO

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

000 Oshared-stringl 000000000000 shared-string2 0 0 0 O Oforeign string 0 00 0 O
OO0Oreplaced setf0 aref 0000000 OOOOOOOOOO

map-file filename Ekey (direction -input) length (offset 0) (share t) (address 0) [00O)
filename OO 000000000 OO0O00OODOOOOfilenemeO0O0OD0O0OO0OOOOONFSOOOO
00000000O000O00DbOO0OO/devOODOOOOODOODOODOODOODOODOODODOO
000 foreign-string 00000000000 Daref 000000000000 Omap-fileO OO0
direction=:input 00000000000 foreign-string0 0000000 OO DO DO Osegmentation fault
googogad

94.2 0O000O0DOOO FIFO

00000000 00Omake-msgqg-input-stream [0 make-msgqg-output-stream 00000000000
00000000 0o0oooo0o0ooooDoO0000DoO00000DoOD000oOoODDOooO0oDoOoDOO
0000000 00oo0Doo0oo0oDo0Doo00DooO00Do00oDD0o000D0d fnamed0 000000
OO00OkeyOOOOODOO

2UNIXODO0O0D00000000000000000000ork’ 000000000000000000FEusLisp 00300
0000 piped-fork 000000000



9. 00bOooboon 66

FIFOOOOOOOOOODOOOOODOOOO0O uniximknod 00O 02000000 mode=#010000 O
gooooOrlFrO0OO0OO0O0OCODOOOOOOOOOOOOOOOOOOODOOOO0OOO0 FIFOOODO
gbooooOoboooobOobooooboboooooboboooooboon

goooooooOo FiFOCOOOOODOOOOOODOOOOOODOOOOODODODOOOOODOD
OO0000unixmsgetlD ipecrm 00000000000

make-msgq-input-stream key &optional (buffer-size 128) [00O)
key00OOOODO0ODODOOO0ODOOOODOOOODOOOODOOODO

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

9.4.3 0O0O0OO

JdopoDooooooo0oooooooOo0ooooDoodoooDoO00ooDoOUNIXOOOooooooood
0000000000000 o00o0oo0oo0oo0ooDoooooo0ooDooooooooooon
(SOCK.STREAM) D0OUOOUOUOOOOOO (SOCK.DGRAM)O 20000000000O00O0OO0OOO
0 make-socket-address 10 000 0000000000000 DOOO0DOODOOODOOODOmake-socket-
address [0 Osocket-address 1000000000 0OUNIXOOOODDODOOOOODOO UNIXOOOO
0000000000000 oDo0ood0o0oDo0oDo0Do0o0ooooooooooooooon
0000000000000 00000000D000O000 /ete/services0 OO DOOOODOO Oservice O
OO0000O0000 symbolOOOO0DOOOD DO O unix:getservbyname 0 00 symbol 0 00O 0O service O
0000000000000 0000o0ooD1024000000000000reot00000000ODOODO
000000000000 000010240000000000000000O0000DOOOODOOOOODOAO
ooo

gboboooboboooboobooboooboobooooboobooobOOoo0oooboobooooooboooooon
goboboooboboooboooooboobooooobooboooobOooboboobobOoobOoboobDOoon
(service access point) 000000000 OOOOOmake-socket-port 00 0000000000000
O0Osocket-port 00 O0D0DO0ODOOOOOOODOOODOOOOODODOONODOUOmake-server-socket-stream
OOO0000o0ooooOoOoDoOOOOO000o000ooooboooDDDOOUdmake-server-socket-stream
goooooooooobooboobooobooboooboooooooboooobboooDbooDobobooDo
O00000D0000000D0OO00O0 make-client-socket-stream OO0 000000000000 O00OO
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))

;33 client side

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

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

0000000000 ooooooD0oooooooDOo0ooDooooooooooD1oooooOoood
000000000 multiple connection serviced D0 0000000000000 DOOOOODODODOOOO
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open-server 1000000000000 000O0DOO0O0O000O0ODDODOOOOOO0O0O0OOO open-
server 0000000000000 OO00OODO (service access point) 0000000000 OO0OOOOOO
open-server 1 1000000000000 00O0O00O0O0O0O0COOOO EwlispO0O0O0O00O0O0O0OCOO
ooO0ooooO0O00 o0ooooOo0O0o0oooOooOo0O0oOobOO0O00boOO0000b00000 open-server
20000000o0ooOoOooOoOoOooooooOooOoOoOoOoOoObOOOOOOOOOOOOOOOOOOOOO
gosoooooooooooboooooooooooooboooooooooooOoooooooooOoga
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

gboooooobobooobooboooobOo obobooooooboobobO ooobooboobooooa
gbooooooboobooooboooboooooooboobobobooboobobobobobOoboOobOooooon
o0 bobooooooooboobOoboboobobooboUooboobDUobOobOoDoboDobooboDoboooDoo
gboboobooooobooboooooboobooboboobooboooooboooboooooboooboooon
ooooo

O00000000000000000000000000000DO0 00 unix:sendto 0 unix:recvfrom [0
oooooooog

;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)
0doooDooooooooooooog

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

make-client-socket-stream sockaddr &optional (timeout 5) (size 512) [OO]
ooboobooboobooboooobobooobooboon

open-server port remote-func [00O)]
gobooboobooobooobo pet0b0O00OO0OO00OO0ODOOODOOODOOOOOOOOOOOOOn
oboboooooobOobobobooooooooobobobooooooooooobooboooon
OO0O00D0O0OO0oO0oDoOodOremote-func00000000DODOOOODOOOOODOOOOO

connect-server host port [OO]
make-socket-address [0 make-client-socket-stream 0000 0000000000000 OOO0O
hostd port 000000000000 DODODOODOODODOODOODODOODOOOOOO
00000000000 ooooooo0oooooDoooooDooooooooon

9.5 0OUOOooon

select-stream stream-list timeout [00O)]
streem-list 0 00 00000000000D0000C0O000000000D0DDO0O0O0OOtHmeouwt0DOO
0000000000 00D0O0O000O000DONILOOOOselect-streem 0000000000
ggodogoobobootodoooooooooobbooboboooooobobbobobobog
U0000tmeowt DO D DO0O0D0O0O0DO0O0O0OO0D0OODOO0DOO00O0OO0ODOO0O0OO téimeout
0000000000000 0000DO0O0000D0O0000D00 select-streeam 00000000
O0tmeout 0000000000000 00O0DODDOOCOODODOOOOSselect-stream 0000 NIL
good

def-async stream function [0OO]
streem0000000COCOCOO0O0O0O0O0OO functionDDODODDOOstreem DO0OD00O0OOOCODODODO
gooobobooboooboobobobobuooboboob bbb bbobboobo
Oo0O0O0O0O0O0O0O0O0O0ODODODODOOODOOOOOO functionODDODODDODOODODOOODODOOOSIGIO
0000000000000 00000000000000000000000000 functionO OO
0000000000 streen 0000000000000 OOODOO SIGIODOODOOODOO stream O
000 wix:fnctl0 000000
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9.6 00U

gooooosSOoodooodoobOo0o0oooDdoooOdoboOoooOooooooooooooooog
000000000000 00000000000000000000O0 host:device/directoryl/.../directory-
n/name.type.versiond Euslisp 0 O UNIX O OO OOOO0O0O0O0O0O0D0OO0O0O0O0OO0O0O0OO0OOOO0OOO
OOpathname 000 0000000000000 00OO0DOOOO0OO0O0OODOOOOOOOOOOOO
OO00O0#P00000000000DOO0OO0ODOO

pathnamep name [00O)
OO0 neme000O0O0000OO0TOOOO

pathname name [OO]
ngme 100 000000000000000COO0OO0O0O0O000000O0O0O0O0O0O000O000 name
00o00”/7000000000000000000 namestring0000000

pathname-directory path [00O)
path0 000000000000 O0OOOY/’0000000:ROOTOOOOOCOOpathO0OOOODO
gooooooood

pathname-name path [OO]
path 00000000 O0DOOOCDpethODOO0O0ODOOOOODODOOOOO

pathname-type path [OO]
pathD 00000000000 DOOO0DOOpeth0D0OO0D0OO0O0OO0DOOODOOO

make-pathname &key host device directory name type version defaults [0O]
directiory,name 0 type 000000000000 UNIXOOOOODOOOODOOODOODOODODO

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

namestring path [OO]
path 0000000000

parse-namestring name [OO]

truename path [00O)
path00000000DOO00OOODOOOOOOODOODOOO
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9.7 UDLOOD0OOLOOOOODOODOOD

probe-file path 0O]
path00000000D0DDODODODOOOOOOOOOOO0

file-size path OO]
path 0000000000000 OCOOOOOOOO

directory-p path [00O)]
path 00000000000 TOODODODOOOOOODOOODpeth OO OODOOODOOODOOODOO
NILOOOO

find-executable file [OO]

file0 0000 UNIXOOODODOOOOOOODDOOQOO find-executable 000 00O path-list 0O
000000000000 UNIXO whichOOOOODOOOOOODOOODOO

file-write-date file [00O)
fileDO0O00OO00O0OOO0DOOO0ODOOO0ODOOODOO (unix:asctime (unix:localtime (file-write-date
file))) 0O00UOOOODOOOOO

file-newer new old [OO]
O00OnrewOOO0OD0 od0D0O0O0O00DOOCOOODOOOOODOOOOTOOOO

object-file-p file [OO]
O00fle00000000000O0 magicnumber 100000000000 O0OOODOOODOOOO
oooToooOo

directory &optional (path 7.”) OO]
pathO0O0O0O0000O0O0DODOOOOOOOO

dir &optional (dir ”.”) [00O)]
dir 00000000 0O0OO0ODODODODOOOOODOOODOOO0
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10 OO

10.1 DOO4O0O0

00000000 (signal) 000000000000 OO0OO0OOOOOOOOOOOO *error-handler*®
O *signal-handler* 00 0000000000000 O0000O00000O0O0O0OOOOOOO0ODOOOOO
O00OO0Oreset 0000000000000 throw O0OO00O0OO0O0OD0OO0O0OOD0OOOOEuwslispOOO0O0O
00000000000 catch frame0 00000000 Oreset 00 (throw O NIL) DDOOOOODO

0000000000 code msgl form Eoptional (msg2) 000 300000 4000000000000
0000000000000 cded 0000000000000 0ODOOOO0O0ODOOOOOO0O0OO14070
0000000’'0130’'00000000000’00000000000O”¢/eus.h”0000000O00O0O0O
msgl 0 msg20 0 0000000000000 0000O0frmO0000000O00O00OO sOODOOOO

O000000000O0sig0 code0 2000000000000000000000000000sig0DO
100300000000000000cde000000DODO0O0OODO0OOODOOOODOO

00000000 D(end-of-file) DOEuslisp 0000000000 0O0O0Ewlisp0000O0O0O00OOO
obooooobooooobooog

eval-dynamic 0 Olet 0 lambda 00O O00OO0O0O0O symbolOOODOOOOOOOOOOOOOOOO
gbooobooboobooo

identity obj [0O]
obj0 000 0D0idnetity 0 quote 1000000000 ODiIdentity 0000000 OODODO quote
000000 (special form) 0000000000 (identity ’abc) O abc 000000 OO (quote
’abc) == (quote (quote abc)) O’abc0 0000 0Oidentity IOOOOODODOODODO :keyOOOO
gooooOooOoOoOoOoOoOoOoOoOoOoOOoOO

eval form &optional environment [00O)
formO00000000O0O00O0ODOOO*evalhook*O formO environment 00000000000
O000hook00OOOOOOOOOOOOOOOOOOO

apply func Erest args [OO]
argsd funcO000000 funcO0O00O00O symbol O lambda OO0 closure 00O O0O0O0O0ODOOOOO
00000 (special form) 00000000 ags000D00000O00 args0000000O0ODOOODO
0000000000000000000000000egs0000NILOODOOOOOapplydO
000 funcal 0000000 0OOOapply D funcall 00 1000000000000 ODOOCO
(apply #’max 2 5 3 (8 2)) --> 8.

funcall func &rest args (00O
args0 funcO000000agsO0000 func0000000CO0O0O0DODO0OOODOOOODOODOOOO

quote obj [OO]
objy D0 ODODODOOO

function func [00O)
closure 00 00O00O0Q0OO funcO symbol OO OOOODOOOOODOODOOO

evalhook hookfunc form E&optional env [00O)
hookfun 0 *evalhook*0 U0 00000 formO00000000O0

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

macroexpand form [0O]

OO00formO000 calDODO0ODOOCO00ODOOO0ODOOCO0ODOO0ODODOO0OOO0O0ODO callODDO
0000000000 cdlOOOODOOOODOOOOODOOOO

eval-when situation Erest forms [00O)]
situation O compile, load, eval DO OO0O0OO0OOfrmO000000O0OO0 situationO0 000
000000000 D0eval-whenOOOOOODOODOOODDODOODOOODODOOOOODODOOOOO
O00compile 00000000 OOformO00000000O0OOOODOOODOOODOOOOOOON
00000000000 DOoo0DO00D0d0Odefmacro0 0000000000 calOOODOOODOO
000000000000 000000000O1load 0 situation0 000000000 O0OONO form
OladO0O load 0000000000000 O0OO0O0O0OO0OO0OO0OOOlcad000O0OO0OO0OOOOO
0000000000000 000o00o0doo0oDo0ooDOd0lead000DOODOODOODOO

0000000000000 0Oevall situationDOO0O0000D0D0OODOOO0O0O0OformO00000
OO0 lbad0O0O00D00OO0OODOODO

the type form oO]
formO type 000000 OO type OO0 :integer, :fixnum, :float 00000000 O0O0OOOO
ooooogooo

declare &rest declarations [00O)

0000 declaration0 000000000 O0O00O0DO symbolOOOOOO0OODDOODOOOOOOO
gboooboobooooboboooogooboo

special D OO0 O0O0O0O00O0OO

typeOOOO0ODOOOOO; (type integer count); DO OOOODODO integer, :integer, fiznum, :float
O flat0 00000000 DODOOOODOOOOOODOOO0OODtypeC00O0OOOOOOO
00000000 (integer count) 00000 0OOOOO float-vector,integer-vector D 0 0 0 0 0 O
O0D000ODO0O0D000DO (type float-vector vecl) DOODO type OO OODOOOOODOOO

ftype 00 O00OO0OOODOODOOO

optimize 0 0 0 0 00O *optimize*0 0O O0O0O0OO (0-3) 000000
safety 000000 *safety* 0 D O0O0OOO (0-3) 000000
space 000000 *space* 0000000 (0-3) 000000
inline 000000

not-inline 000000

proclaim proclamation [O0O]
oooooooOoOOO0O0OO0OO0OO0OO0OO0O0O00O00000000000Odeclare000000000O0O
oooOOO0OO0O0OO0OO0OO0OO0DOOOODOproclaimO001000000000000O0O0O0O0O0OOOO

warn format-string €rest args [00O)

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

error format-string Erest args [00O)
*error-handler*0 J 00 0000000000000 0O0DO00O0OO000O0OODOOOOOOOO0OO eu-
serror’ 0 *error-output*0 0 00000 format-stringd args0 format 0000000000000
O00000000000000D (session) 0000000000000 0O0O0ODOOOOOOOOO
throw 0000000000 0OODOODOO0DOO0DODOODOOOOOODOOODOOODOO
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O000000 Ewlisp00000000000000O0O0OOOOOOO *error-handler*0 00000
0000000000000 0000000D000D00D000D000 Euslisp O install-error-handler 00 O
O00000o00ooo0oooo0oooo0oooo0ooooooooooooooOooooogg

lisp::install-error-handler handler [OO]
handler 0000000000000 00000O0O0O0O0O0O0O0O0O000O
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10.2 OOO0O0O0ooOO0Od

EuwsLisp 00 0000000000000 00D0O0O0O00O (loop) D0eustop 00D OD0O0O0O0OOOO
euwslispO00000000D0Oeustop0 000000000000 . eusrc"0000000DDODOO EUSRC
OO00O00DO0O00O0O00DO0O0DO00DOO00DO0O0CeuslispO000OO0OOOOOOODOOOODODOO
O0000000000000000Deustop0 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 OJODOO0O0O0O00D0O0O0O0O000000000000OOCO*erminal-io*0000000O
0000000000000 0DO00D0000D0DO00D0DOOeval00O0OO lispO0O00OO0D0OOODOO0O
O00000DOO0symbol0ODOOO0OOODOODOOOOODOODOOOODOODODOOODOODODOOOO
0000000000000 0000000000 (special value) 00000000000 O0OOOOOOO
OO0 symbol D00 ODD0OOOD0OOODOOODO0OOOOD UNIXOOOOOOOOsh(Bourn’sshel)DOOOOO
O00shOOO0ODO0 UNIXOOODOOOODODOOO”command unrecognized’"0 00 00000O0CO0ODO0O
O0000D0Oeustopd lispO0 0000000000 UNIXOOOOOODOODODOOOOOOOD UNIXOO
000000000000000000000,)0000000000000000 (interpretive execution)
0000000000000 0O00000000000O00Ewlsp0000000O00O0O (lexical scope) O
00DO00D000D0DOO00DOO00O0O0 special 00000 DOOODOO0OODDODOODOOODOOODODOOODOOO
goood

0000000000000 00*history* 0 00O0O00OO00000eshOOOODDOOONOOO0OOOOO
O00000000O0O00000000000esh00O00O0ODOOOMIOOO0COODOONMO0O0OO0O0OODO
gbbo0obOoobooooooobobooboboobbooboboobb0UdemacsOO0000O0O0OO0OOOOOODOO
ooooo

O0-D (EOF)0 Euwlisp0 0000000000 (00O esh)D0O00ODO0OO0OO0O0OOOOOOOOOOO
OO00000000exitOOOODOOOO

eustop O OSIGINT O SIGPIPEOOOOOO0OOOOOOO0OODOOOOOOOODODOOOO catch
O000O00OO00OOSIGTERMO SIGQUITOOOOOOOOD EwlispO00000O0O0O0O0OCOCOOOOOO
OO00000000 catchOOOOO0ODuwnixssignal 000000000000 COO0OOCOOOOOOO
ooooo

- [O0O]
goooo

+ [00O)
goooo

++ [00O)
gooooo

4+ oo
gooooo

* [OO]
goooo

k% [DD]
gooooo

skkk [DD]

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

*program-name* [ODO]
00 EuslispO0O0O0000O0D0OOOODO eus,eusx,eusxview 00000000 euslispdOO

eustop Hrest argu [00O)]
ooooboooooao

eussig sig code [00O)]
SIGPIPEOOO0O0000O0O0O00OD0O00OOOeussighOSIGPIPEODOOOOOOOOOOODOOOO
obooobOoboobooboooonod

sigint-handler sig code [00O)
SIGINT(control-C) 0000000000 OOO0OOUOOUOOUOOOODDOOOOOOOOOUOOOO

euserror code message Erest arg [00O)
U000bO00obOoobobbodOmessaqged D0 0000OO0O0ODOOODOOODOODOO

reset [OO]
0000b00bOobobOobbOnb ewstopd 0 OOOOOOO

exit &optional termination-code [OO]
Euwlisp0 0000000000000 D00O0O00DO0 termination-code (0..255) 0000

*top-selector* [OO]
000000000000 0000000D000000 port-selector 0000000

*history*0 OO ODOOO0OODO0OUOO0OO0OOD0O0O0OOO0OODOOO0OODOOOOO

! &optional (seq 0) [00O)]
000 seqDOO0O0OO0OOOODODOOOsgqO OODOOOOOOOOODOODOOOOOOOOOOOO
seqq0O00000O0COOOOOOO0OOOOCOOOOOOOOOOOOOOOOOO0O0OOCOO0OO0O
0000000000000000000000000000000 control-H (backspace) O control-B
000000 dcontrol-F O contro- KOOOOOOOcontrollADDOODOODOODOOODO control-L OO
O00000000control-COO0O0D0O0O00O0O0ODOODO DO control-M (carriage-return) O control-J
(line-feed) OO O0OODOOO0OO0DOO0OODO0OOODOOOseqq000O0O0 symbolOOOOODO
oooooOoOooOOODODOODOOOOOOOOOsymbolO0O0O0O0O0OOOOCOCOOOOOODODOO

new-history depth [OO]
depth 000000000 *history*D OO OOOOdepth 00O O0OOO00O0OOO *history*O OO0
gooooooooobooooa
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10.3 0OO0OO0OOO

Euwslisp0 000000 LspO0 000000000 OC0OO0O0DODOOOODOOOODOOOOBO0300000
goooooboooobobooooboboooooboboboooobooo

euscomp 0000000000000 DOODOOOOODOOODOODOO0ODOOOO0OOOOObDO0ODbOn
gboooboobooooboooooao

compile-function 001 0000000000000 Ocompile-file 00000000000 0O0OO0O0O
O0O00OOUOcompile-file 0000000000000 O0ODOODOO0OOOOODOOOOOODODOOOO
OO0 Ewlisp0000D00O0O00DOOQCOOdefparameter 0 symbol 000000000 ODOQO defund
000000000000 oo0oooodoo0oo0o0oooooooo0ooooooooooon
O0compile00O00O0O evalwhen OO OOOOOeuscomp 000000 ODOODOODOODOOOODOOO
goooooo

euscomp  UNIXOUODOODOOOOOD easO000000O0O0OO0DOO0O0OODOOOOOODOOOODOODO
doo0O0-O000D0 COnD0DDOoDnoDOooDOonD-01,-02,-0300000 EwslispOO0dOoOOdoOd
OO0000000D0OO0000 (eptimize 1 or 2 or 3) JO0ODOOOOODODOOODO-S0,-S1,-S2,-S300
compiler:*safety*0 0,1,230 0000000 *safety*0 2000000000000000000000O0
000000000000 00000000000000000000000000000 0 *safety*d 00
dooooooooooooooooo-voooooooboooooooooooooooooo-cOoooag
cc0000 forkOODOO-DO0*eatures* 0 00 0000000000000 00000O00O0O#-0#+ 0O
Jooooboobboooooooobboooooooooo

000000xxx 1’00000 Ewslisp000000O0OOOO COOODOOODOOxxx.c” OOODOO
O000’xx.h’O00000000000CO0000000000xxx.0"00000000000007"xxx.c”
O’xxx.h’O0OOO00OO0O00000000000O0000O000ooo0oooooooooooooood
O000OD00O0OUNIXODOO ecO0’xxx.c’O0000O0OO0OOOOOOOODOOODOOODOODODOODOOO
O00'(load "xxx")’'0000 EuslispOOOOOOOO

000000000000 eush’O0000000D0DOCO0O00O0ODOCOO0OOOx*eusdirx/c00000O
Uo0o00boobobio0bO0D*eusdirx0 JEUSDIRO OO 0000000000000 O00OO0OOO
00 /usr/local/eus/0 00000000000 OO0OOOOOO

goooopoUoOooopooOoUo ccooUoUooooUUooQoUOUOoOooOOoOooOooOoooooOooooo
1,161 00 lisp00000O”]/common.”0 08,194 0 0 ”1/common.c’0 544 0 O ”1/common.h”0 0000
colo000 lispO0000D0OOCOO0OODOOOOOOODOOOO000000 cOoOoOooooOod
00000000000 00oUo0 (D0)00D00Do0O00D0O000D0D000O0D000D0O00O0OD00DOO0OO0
000000000000 0000000O0O00oU0oOooOO/var/tmpO0O00OO00DOO0OOOOOOOOOO
gdoDdooogoboogoboooccoooooooTveDIROOO0OOO0ODODOOODOOOOOOOOOOOOO
goooboboobood

gboo0ooo0ob0obo0oobDobUobb0bbdbessObobbooobooboboboboD o
gooooOoOoOopoQoOoOO00OO00O0O00O00ODOOOUOUOULOOOOOOODOUD ADBOxIPODOODOODO
OAOBOODOUOOOOOODDOOOD ™ I’O0D000COO0O00’0000000O0 BOOODOOOOO
A0O0O0O0O0OOO0OOOOO0O0O0O0BOOO gD 000000000 BOOODOOODDOOODOOOOOO
oooO0O0O0000 A00O0O0000O00000 BOOOOOOOO ADOOQOQOQOOoOOoOoOOooOADOO
Oo00o0oo0o0oooooBOooooooOoOooCoAdOOO BOOOOOOOoOooooooooOOooOO
goOoCoOoOCOCOOCOCOOOCOCOO0ODACOOOOUOOOOUOOOOO 0000000000 ADDODO
o000 BOOOOODOOOODOODO

000000oooOOoo0o000oooooo0oonn defund defmethodDOOOOOO00O0ODOOCO
gbooooooboooboooobooboooobooboobooboobooooooobooooboooon
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O00000oooooooooo0oooooooooooo000oooooooooooooooooo0gg
OO00O0O0O0O0O0O0OOODODODODODODODOOO0O0O000000000000000004d basename0 00000
O000000C0O0UoOO b ’0000000000O0O0O0OOOOOOib.’ 0000000000 b(...)”
0000000 oooooooooooooooograb.oc’000O”ab’0 0000000000000 00
000 UnixO7cc’0”’1d”0000000000D0CO0ODODOOODOOCOOOOODOOOODOOOODOOO
0000000000ooooo0ogooo coooooooooooon”ing”, ?struet”, "union”, "register”,
Pextern’0 00 07c/eus.h’"0 0000000000000 O0O0OOOOOO”pointer”, "cons”, ”makeint” [

gboogbooobgooboboobobobooboboobobooobooboboobobbooboboo
uboboobOobooooboboobodbeentry00000O0D0OO0OOODOO

closure 0000000 OOOOclosure 0 00O return-from O 0 0 0 0 unwind-protect 0 O O clean-up
OO00oo0ooooooooooooooooooon

disassemble 00 000000000000 O0O0ODOOO0ODOOOODODOOODOOOODO COOOOOOO
OO00000 adbOOOODOO

euscomp &rest filename (UNIXOOOO]
EwlispO0O0OO0OO00OCODOOO

compile-file [O0O]
srcfile Ekey (verbose nil)
(optimize 2);(opiptiinatéoh) leswlety 1)
(pic t) ; position independent code
(cc t) ; run ¢ compiler

(entry (pathname-name file))

O0000O0OoOooooo”rg sefle00D0000O0O000O0O0O0OOO0O:werbosed TOOOODODO
goo0d0ooOOoOooOOoooOdbooOOoboO0bOo0oO0ooOOoooobOoOoboOobooooooOoon
roptimize, :c-optimize O :safety 000 0000000000000 0000OOCO0OO0O EuslispO0O0O
ooooboOobOoobooboooOodpie00TOODOOOOODOO

compile funcname [0O]
Oo0000000000compile000000000O00O0O0O0O0OOOO0OOOOOCOOOOOOO
OO0compile-file 00 0000000000000 O0load00000000O0C0O0O0OO0CODOOOO
ooooooo

compile-file-if-src-newer srcfile Ekey compiler-options [00O)
srefile00 0000000000000 O0O0OO0OOOOO0OOOOO0O0O0O0O0O0O0O0O0O0O00O0O0O0O
doo0dooooooooorsydonoooooooonoooood

compiler:*optimize* [OO]
gogoobbboooooboboboobod

compiler:*verbose* [OO]
non-NILOODOOOOOOOOOOODOOODOOOOOOO0OO0ODOO0OO0DO000O00O00DbO0O0o0O00OOn
googod

compiler:*safety* [00O]

gobogboooboboo
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10.4 0OO0OO0OOOOOO

load [00O)

fname Ekey (verbose *load-verbose*)

(package *package™)

(entry (pathname-name fname))

(symbol-input nil)

(symbol-output ””)

(print nil)

(ld-option ””)

loadd 0O0OOODOOOOOCOCOOODOODOOOODOODODOOOOOD EwlispOOOoOoOoOonOonO
000000000 fMmeme 000000 OCODODDDOOOOOOOEwslisp00000O00O0DODDOO
0000000000000 000000Omagic number 100000000000 D0OOO0O0OO
0o0oooooooooooooooon’y 0000000 DODODDOD0O0OO0O0DODOO0OODODOOOoOO
ooboooooooooobooobobOoo’rooocooboOobOO0obOoO0obOobDoobDboOoboDOo
000000000 0000oUooooO0”/’0000000000000000000]lead OO
00000 0O=x*xloead-pathx0 0 000D 0OOOOOODOODOOOOOO0ODLODODLOODOODLDODO
*load-path* ("/user/eus/" "/usr/lisp/") D000 frame0 00 "11ib/math" 000000000
load O "/user/eus/1lib/math.o", "/usr/lisp/llib/math.o", "/user/eus/llib/math.1l","/usr/lisp/1:
ooooboobbooobooboobooboobobbooooooo

entry0 0000000000 DODOOO0OO0OO0O0O0O0O00O000000000000O00O:entry " myfunc"
00000 myfunc OO0 OO0OO0OOOOO0OOD0O0DOO0DOOOOOODODO0DO0ODM30O0O0OO0
O0000D0000000D0000000 basenameJ00D00D0OO00O0000ODODO :ld-option 0O
O0O0O00000ooOoOOOo0O0oooDOoObDOb0OO0O0Osuncore 10000000000 OOODODODO
0000000 :dd-option 00 "-lsuncore -lsunwindow -lpixrect -lm -lc" 0000000000
Solaris 00O O00OOOO0O0OOOOOO0O0ODODOOCOOO AO 2000000000DOOCOOOOO
oooo20000000000000000DO0OO0OO

:symbol-input O :symbol-output 00 00000000000 ODOOODOOOODOODOOODOOOOO
00000000ooO000ooO00ooO00200000000000000000ABOOOODODOO
0000000000, BO AOOOOODOOCOO0O symbolOODODOOOOOODODO :symbol-output
='a.out"J 000000000 ADOODOOOOODDOODODODOOOOOD symbolOOOOa.out
O000000o0o0o0o0oo0 BOOOOOODDOOOBOD ADDOOOOOOO :symbol-input =
"acout"ODOOOOODOOOOODO

Solaris2 OSOOOO0OO0O000OOOOO00DOOOOO0O0ODOOOOOODOOOO dlepend0D00ODOOO
OO0000D0O00OOdlepen 00000000000 ODOOOOOODODOOOOOOOODODOOOOO
OO00000O0O0000DoO00000r-Kpic’OOOOO0OO0OD0O0OO0O0000DOdlepen00000D0O 20
OO0000O0o000OO00OoDoO0o0oDo00oDo0o0OoDoOoOOoDOdlcdese0DOOOODODO

load-files &rest files [O0O]
:verbose 0 TOOOOOfilesOOOOOOOOOODO

*modules* O0O]
O00o0o0oooooooooobooooooooooon

provide module-name Erest version-info [O0O]

module-name O wversion-infod cons 0000000000000 O0OODODODOODO *modules*
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00000 module-name 0 symbol 000 0000000000000 require00000000O0
ooooob0o0oooOo0oooooOooooo0ooboooOoooon

require module-name Erest load-arg [00O)
*modules*[] 00O module-name 0000000000 OO module-name 0 load-arg 000000000
0000000000000 000O0provideO require 0000000000000 O0OO0OOOO
00000 2200000000000D00000D010D000000O0DO”A’0 20000000007B”
0’Cc’oodoooo”’pro’Cc’0odooodoooor’A’00D0d0DOoooDOooDoooooooooo
O000provide 00O OO00O0OD0OO0O0ODOA’O000000O0OO0O0OODOO0OODODOOOODOO
00000 require 000000 O”B’O7C’O00 providedOOOOOO0O (require "A" "a.o")
000000000’ 00000000O=*modules*x0 0 07A’0000000007a.0"000000
xmodules*] "A”’0”B’00000000000DDOOOOOOOC’ODODODODOOOOOO”A’000OO
O0000D0000”C’O*modulesx0 00000000000

system:binload [0O]
opath gpath Eoptional (entry (pathname-name opath))
(symfile ” /usr/local /bin/eus”)
(symout "a.out”)
(1dopt 77)
ggoobobobbooooobobooboobog

system::txtload fname [0O]
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10.5 OOOoOoonO

describe obj &optional (stream *standard-output®) [00O]
describe 0000000 slot 00 O00OO0OO0OOONO

describe-list list &optional (stream *standard-output®) [0O]
Lhst00O00O000D00O0O describe0 00000

inspect obj [0oo)j
inspect 0 describe 000000000000 OC0O00ODODOOOslet0000O0O0O0ODOOOOOO
O0000Oslet000000000O0O000O00O0O00O0Oslot00000O000O0’7000000000
ooooooooooogoo

more &rest forms [00O)
*standard-output*J 00 0000000000000 O forms00000000000O00O00O0O0O
000 UNIX O’'more’ 0000000 *standard-output*0 0 0 0 0 Omore O describe 00 00O
gooooooooboooooobooooooog

break &optional (prompt ”:: ) [00O)]
break 000000000000 O0O00OOODOODODOODODOODOODOOOOY,)000000£0
0000000000000 0O0O0O0Obreak00000OOOOOcontrol-DOOOOOO

help topic OO]
help OO0 topic 0000000000000 O¢tepicO0 000000 symbolOOODOODOO KCLODO
0000000000000 0000 Ewlispd 000000000 DOOOODOOOOOO

apropos strng &optional pack [00O)
apropos U 000000000 ODODO0O0DDOOO0ODOO0ODODODOO0ODOOOOODOOO0OODDOOOO
OO000O0Osymbollname 0000000000 strmg0 000000 symbolOOOODO DO pack D
goooooooooboooooobooooooooooao

apropos-list strng &optional pack [00O]
apropos 1 000 0O0ODOOOOOOOOOOOOOODOOOOOO

constants &optional (string ””) (kg *package™) (0O
pkg00D0O0000O0O00ODO string0 00 symbolOOOODOOOOODOODO

variables &optional (string ””) (pkg *package™) [0O]
pkg0 000000000 OD0ODOOODOO string0 00 symbolDODOOOOOOODOOO

functions &optional (string ””) (pkg *package*) [0O]
pkg0 000000000 OD0OODODO string0 00 symbolOOOODODOOOOODO

btrace &optional (depth 10) (00O
depth0O00000O00DOOOOODOO

step-hook form env [OO]

step form [OO]
stepU trace U0 D000 UO0O0O0O0OOOO0OODOOOOO0O0O0O0OODODOO
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trace &rest functions [OO]
functionsDOOOO0O0O0O00DOfunctions000000000000000000O0000C00O0O0O0OO

untrace &rest functions [OO]
oooooocoooo

timing count &rest forms [0Oo0)]
formsO countOO 00O forms0 10000000000 0ODOO0OOO

time function [0oo)]
function0 00000000000 O0OCOOOO

sys:list-all-catchers [OO]
0000 catchOOOO000O

sys:list-all-instances aclass &optional scan-sub [00O)]
O0O000000D000 aclass0 0000000 0O0ODO0ODOO0OO0ODO0ODODOODOOQO scan-subO
NILOOOaclassOOOOOOOODOOODOOODOOOODOOOOGclassDOODODOOODOOO
ooooboooboooa

sys:list-all-bindings [OO]
ooooboooobooboooooboooooobooboooobooobooa

sys:list-all-special-bindings [00O)
0odoooboobooooooooboooooon
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106 OUOOoOdOooOoOOd

EusLispO0OO0ODOOOOO0ODOOOOOODOOOOODOOOOODOOOOODOODOOOODODOOO
ooob00oooobOob0booooDoob0b0bob0o0b0obo0ob00b0bO0Ob0000*print-circlexld
xprint-objectx TOOOOOOOOODOOOOOOOOOODODOOODOOOOOOOOD TOOODOO
ocoooooooooobooooooooooboooooooOoo0ooooObO0oooDbOOoooooOoOoOoo 3bOod
oboocooobooooooboon

dump-object file Erest objects 0O]

dump-structure file &rest objects [O0O]
O000000O0D00O0O0OOOOO fileO objectsODOOODOODO

dump-loadable-structure file &rest symbols [0O]
symbol 000000000 DOOOODODO fileODODODOODOODOO fileDO0O0O0ODOOOODDOOOOO
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 OOoOoOobooOoOood
O000OCO0OO0O0O0O0O000Selaris 10000000000 OOODOOCOOOOSolaris20 Euslisp OO
OO000DO0O0CO000DOCSolaris 00000000 DO0OCOO0OO0DODO0O0O0O0 sbrkO0O0O0O0DDODOOO

gbooobooogao

sys:save path Eoptional (symbol-file ”7) starter [00O)
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save 10000 EuwslispO OO0 O0O0OO0OO0O00O0O0O0DOODOOOOOOODOOOOO UNIXOOOOOO
00o00oooobooobooDooD sterter D00 000O0O0O0O0ODODODOODOOODOOODODOOODOO
0000000000000 DO000D0000000 Ewslispd000O0O0O0O0DOODOODOODOOOO
O sterter 000000000000 0O0O0O0OOOOODO *standard-input*0 *standard-output*
gobooobooobuoooboobboooboobboobooubbobbooboobboobo
0000000000000 0mmap0 000000000000 mmap00000000O0OO0O
0000000 00DOOO00DOO000DODOoO00o0oOSwmmO0O000000O00O00O00DO0QO host-by-name
0000 NISOODDODOoOooooodooOoooDooooooooooooooooooooooooo
goodoooobbbbbobdodooooobobobobobbobdooooooobbobobooog
0000000 Xwindow OOOOODOOOODOODOOODODOODOOOO XserverOOOOODOODOO
goboooooooboooooooodg

10.8 OUOggoooogoooon

Euslisp0 UNIXOOOOOOOOOOO*toplevel* 100 000000000000O0OOOOOOOO
U0000000OeusO0ODO eustopl eusxU 00 xtopUO0O0Osaved 3000000000O000O0O
ocooooo0ooooo0oooooOoooooOoooooo

gboobooooooboobooobooobooooobooobooboobooobooobooboooboOooonoag
gooooooooooobooboobooboooobooboooboobooobOooooobUobobooDOooo
boboobobooooboooobob20000b0000b00bOb0O0ooOoOoboOoon

(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 EuwslispO00O00D0OO0OODO (save "ppcopy" "" ’pprint-copy-top) O ppcopy O O
OO0 UNXOODODOOOOoOoooo

Solaris 0O Euslisp 00 0O00Osave 000000000 ODODOOOOOOOODOOCOODOOOODOO
O00000000000000000000 lib/eusrt. 100000 *toplevel* 000000000000
lib/eusrt. 1000 Euslisp000000000O0O0D0OCO0O0DOOOODOO

109 OUOOOoOonO

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

lisp-implementation-version [00O)
OO0 Ewlisp00000D00O0OO00OOODO0ODOOOO0OOOOODOODODOOOOOOQO"MT-EusLisp
7.50 X 1.2 for Solaris Sat Jan 7 11:13:28 1995"
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0110
EusLisp [

11 OOoogd

11.1 O0ooggno

doo0o0O0000000D00ooo0oo0o0o0ooDO0DO0DOooooDoDoooo0O0nEwslispO0Oonod
0000000000000 00o0ooDOoo00oD0oDo0odoDO0oOdo00Dd0chunk0OOdDOO
000000000000 DO00000O00DOO00O00DO0O0DO0DOO0DOO00ODODOo0bOOoO0ooOOooOoooad
OO0000OO000D0O00O0chunk 00000 symbol, cons, string, float-vector DO OOOODOOOO
0000000000 oD0o0DOO0DOO00o0oDOoDoO000o0000 chunkODOODODOODOODOODOchunk OO
0000000000000 000000000000000000000000D0EwsLispO00O0O0OO0O
O0chunkOOODOO0OO0O00O0OOODOOO UNIXOODOD chunkOOOOOOODOOOODOOODOODOO
0000000000000 00000000D000000000 system:allocOO0O00O0O0O0O0OODOO0O
0000000000000 000000000000000000000000000 25%0000000
O00Osys:*ge-margin*0 00000 0100 0900000000000000O0OOOOOOOOOOO

0000000000000 000000Omark-and-sweep 0000000000000 (GC)OOODOO
gobooooooobooooooooooooboboooboooboooboooobooOooboooboOooonon
OO0000DO0O000000 free-llistsI00D00OO0O0OGCODOOOOOOODOOOOOODODOOOOO
0000000000000 0000o0Oo00ooD free000D00O0OOO00O0OODODOOODDOOOO
gboobooobOooooboobooboooboooboobooooobooobooooooobOoooboooon
ob0oooOoboobooooobOobobo0oooob0obOob consOO000O0O0O0OO0OO0OO0OOODOOOOOO
0000000000000 DOOO0000000O0Euwslispd consO00000O0O0OO0OO0ODOOOOO
0000000000000 0000000000000 Osys:*ge-merge*00000000000000O0
0000000000 030000sys:t*ge-merge*0 0000000000000 OOOOOO0OOOOOO
OO000000000cons00D0O0000DO0CODbuddy-cellD0O0O00D00O0O00O0O00O0O0consO0OOOO
gobooboooboobo3goooooboooooooboooooooooooooooooobbooooDooDo

sys;gcUUOOO0OODOOOO0OOO0ODOODOODOOOODOOOOOOODOO0OOO0bOObOOOO0DbODbOn
gboboobobooooboboooobo 2000000000000

00000004 fatal error: stack overflow”’0 0000000000000 000DOO0OO0OOOOOOOOO
00000000000 Osys:mewstackO Lisp0 0000000000 O0O0OOODOODOOOOsys:newstack
0000000 0O0Oreset 0000000000000 0ODO0OODODOOODOOOODOONO unwind-protect O
ooooooo0ooooboooooOoboooooboooooDoooo

gboooboboboobooooboboooboboobooboooboboobooboOooboOoboobooonoa
OO0000D0O0000D016Kword OO OO0 LispOOO0O0OO0O0OO0OO0O0OOODOODOODODODOOOOODOO
oboobogooboobooboobooboooobo0obooboboboboooboboooboobobobooon
O 0 ”segmentation fault”0 0000000000000 O000OC0O0OOOO0ODOOCO0ODOOOOOOODOOO
OO000D00ehOO0DOO 1imit000000000DOO0OO0O00ODOOOO0ODODOOOO0O0O0ODOOO
oood

sys:reclaim [0 sys:reclaim-tree 0 00 0000000000000 OOO0DOOODOOOOOOOOOO
O00000ooooooooooo0oooooo0oooooo00oooo0UooDooooooDooog
oo0oooo0oUo0oopo0ooooo0o0ooo0ooooooooDoooooDoog

memory-report 0 room J 00000 DO0OOOOOOOOOOOODOODODOOODOOOOOOOOOO
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googo

address0O00000000O0DODODOOOO0OODOOOOOODOOOOOODOOOOOODDOOOOO
gbooobOoboooobobooooobooooboobooooboon

peek poke 000 000000000000 OO0OOOOOOOOOODOOOODODOODO :char, :byte,
:short, :long, :integer, :float, :double 00 O0O0OOO0OOOOODOODO(SYS:PEEK (+ 2 (SYS:ADDRESS
’(ab))) :short) J0cons 000000 IDOOOOODOOOOOOODO

list-all’ 0000000000000 0OOCO0ODOOO000OOO00DOOO00ODODODOOOOODOOO0ODO
gboboobobooooobooooboooonog

sys:gc [0O]
googoobooouobooboobuoooob bbb bbb boooobbbbuooo
oboooboooboo

sys:*gc-hook* [OO]
boboobooboobooboooobobooooboooonoo

sys:gctime [00O)]
suboboooodooooloooodooooooodo2oogoooooooooooooon
00000100000 1/600003000000000000000000000000000O0OO
oood

sys:alloc size [OO]
000000000 sewelOOOOODODOOOOOOOOOOOOOOOOOODOO

sys:newstack size [00O)
000000000000 sized000b0o0bOoboboboboonoOg

sys:¥*gc-merge* [00O)
OU000000000o0d0*ge-merge*0 JGCUUOODOUO0ODOO0ODOOOOOOOOOOODOO
ddddddddddodooobobobD cons 00 00O0OD0O0OOOOOOOOOOOOOOOOOOO.3
00000000 04000000000000000000000000 40%000000000cons
oooobooboooooobobobboooooobobObboooooDoboObo0oooUoDboDboo

sys:*gc-margin* [00O)
0000000000000 *ge-margin*000000000000000000OCOCOODOOOO
0000UNIXOOOODOODOooDoOooOooooooooooooooooboooooboooboooooo
0250000GCOOO2%000000000000000000000

sys:reclaim object [OO]
00000 object 000000 0O0ODOODODOODOODOOODOOODOODOOODOOODODOOODOOO
gooooboboboooooooo

sys:reclaim-tree object [0O]
object DO DOUODODO symbolOODOUODOOOOODOODOOOOODOODOO

sys::bktrace num [0O]
LspO0OODOOO nemOO0D0O0D0O0O0O0OD0OODOOOOODOODOOOO

sys:memory-report &optional strm [00O]
dooooooooobooooooooooon strmooooooooon
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sys:room output-stream [OO]
ooooboooooooooooooooon

sys:address object [OO]
O0000000000000 object0 OO OOOOODO

sys:peek [vector] address type [00O)]
address0 0000000000000 O0O0D0OO0DOOO0DOOODOOODO0OO typeO O :char, :byte,
:short, :long, :float, :double 00000000000 Owector 00000000 ODOODO0OODOODO
O00UNIXOOOOOOOOOoOoOoOoOoOoO0O0OSwmm 0000 aouwtd00000#x200000000
000 (sys:peek #x2000 :short) U magic number0d O 0 O 0O #0403) 0 0 0O Solaris2 0 O ELF O O
OOO#10000000000 (sys:peek #x10000 :long) O”ELF’O00000O000ODOOO #xff454c46
O00000DOwvector 0000000000000 foreign-string0 00000000 wectordO0O0O
O000000000000000 (sys:peek "123456" 2 :short) 007347000 00O short word O
000 (#x3334(13108) OO 0)

Ubodbobobob0obobO0obO00OUshort, integer, long. float, double wordU D OO
00000000000 ”bus error’d000O0O

sys:poke value [vector] address value-type [00O)
valued address0 000 0000000000000 0OO0OOO00ODODOOOOOOOODODOOOOOO
00000d00o0oooooooooDoOoooooODoODOO0000000000d0dd”segmentation fault”
OO0O0O00O0Oshort, integer, long. float, double word DO DO OOOOOOOOOOOO”bus
error’0 00000

sys:list-all-chunks [00O]
0000000000000 chunkOOOOODOOOODOODOODOODOOOOOO

sys:object-size obj [0O]
oy 00 00000O0ODOOOOO0O0O0O0O0O0ODCOODe0O0DOOOOOOOOOOOOOOOODOO
oo00o0o0o0o30b00o0oooboooooolooobo0oooo2000000000000000
ocooooOOoOO0OO0OO00O000000000O0O0OOCOOOoOOOOODOOOMmM300000000
ooooOooOOO0O0O0O0O00O0O00000000000000000000000000000symbol
OO00000DO0O0DDOproperty-list DO 00 print-name string 0000 symbol DO OO DO
ocooooooooOoOoOOOOOoOoo
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11.2 UNIXOOOOOOO

EusLispO0OUNIXOODOOOOODOODOOODOOOoDOoOOoooooooooooooooooooooooo
O00000000000000000000000OUNIX system interface (2) 00 U0 O O O *xunix-package*
000000000000 000000O000O00DO0DO0000000DO00DOO00DO00O0O0oOooOOooOOoooad
000000000000 0000000000 Ounix:socket, unix:bind, unix:connect 0O OO OO
0@io0oooooopo IpCODO0OO0DOoODOOn

11.2.1 00O

unix:ptimes [0O]
gogogobooooooboboooooboooooob bbb boooUbbbbUuuoo
O500000000000000000000D0000 unix:getrusage 00000000

unix:runtime [00O)]
DDDDDDDDDDDDDDDDDDDDDDDDDDDI/6ODDDDD

unix:localtime [00O)]
oooooooodoooooooooogooooobooooooooooooooooooomao
glooooooobooooooooobooeodoooooooooooonooooooooon
cooooOooooobooooooooOoooooOoooon

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

unix:asctime tm_intvector [00O]
0000000000000 00D000000000000000 (unix:asctime (unix:localtime))
O000ob0ooOoOo0o0ooooooooooon

11.2.2 0000

unix:getpid [OO]
0000o0o00ooooOo Ib@e0OUioo)oooOooO

unix:getppid [0O]
oooooboooo Ibogdod

unix:getpgrp oo]
odoodDOooooooIboooon

unix:setpgrp [OO]
0dooobbooooo Iboooooo

unix:getuid [00O)
ogoooboooboob iIbobgog

unix:geteuid [00O)
obooboobobobobooobo iboooo

unix:getgid [00O)
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ooooboooooboboooo ibbooog

unix:getegid [00O)]
ooooboobooobooboooboooobo Ibogoobo

unix:setuid integer OO]
O0000oooooooooooo Iboooooon

unix:setgid integer [0O]
00od0obo0obooboboboobooooo Ibobbooooo

unix:fork [0O0]
00 Ewlisp0 0000000000 O0DOOODODOODOODO forkODODOO0ODO pidODOO
000000000000 000000000000000300000000 system:piped-fork [

gooooboo

unix:vfork [OO]
OO0 EuwslispO fork 0000000 Euwslisp0O0O00OO0OO0OO0OOOOODOOCOOODOOOOODOO
ooo

unix:exec path [OO]

Euwlisp000O0O00DOCOOODOOOO

unix:wait [00O)
oboobo0oboboboboboobouooboobo

unix::exit code [00O)
O000D00OOcde000DO0O0OO00ODOOOOOODOODOODOODODOO

sys:*exit-hook* [00O)
obooboobobobobooobuooboobon

unix:getpriority which who [00O)
0000000000000 0000000whichOOO(DOODO0)01(COODOOOOO)O20000)
ogodol1ooooaa

unix:setpriority which who priority [0O]
whichO whoOOODOOODOOOOODOOODOO prierity000000whichd00,1,2000 1000
O00whoO00OwhichDOOODODOOODOOO (which=00000000000which=1000000
O000000Owhich=20000000ID0O0O0O)0who0 000000000 OOOOOOOOO
0000000000000 Ewlisp00000000DOODOOODOOO0DOODOOODODOOODOODOO
0000000000 000000D0DD (unix:setpriority 0 0 10) 0000000 10000000

unix:getrusage who [OO]
who0OOOODODOOODOOODOOODOOOODOOOODOOOODOOODOOODODOOOODODOO
0000000000000 Olisp:rusage0 000000

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

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

int ru_minflt; /* page faults without physical I/0 */
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int ru_majflt; /* page faults with physical I/0 */
int ru_nswap; /* number of swaps */
int ru_inblock; /* block input operations */
int ru_oublock; /* block output operations */
int ru_msgsnd; /* messages sent */
int ru_msgrcv; /* messages received */
int ru_nsignals; /* signals received */
int ru_nvcsw; /* voluntary context switches */
int ru_nivcsw; /* involuntary context switches */
unix:system &optional command [OO]

000000 commandd 00000 commandd OBourn-shell D0 O0O00000O0O0O0OOOOOOO

unix:getenv env-var [O0O]
env-var QOO0 00000000

unix:putenv env 0O]
0000000000000 env00000O0 envdO"VARIABLE=value"OOOOOODOOOODODO
ooooooogo

unix:sleep time [OO]
tmed D0 OD0OO0OOO0OO0ODOO0ODOOODOOO

unix:usleep time OO]
time0 000000000 0CO0O0O0O0OOO0OO(uOO0OO0O0O0OO00OO00O0ONO) usleep OO Solaris20
00000 Systemb 000000 OD0OODOOOOODOOO

11.2.3 000000000000

unix:uread stream E&optional buffer size [OO]
streem 00 size OO O0O0OO0OOstreem DOO0DO0O00OO0OO0OO0ODOOOOOOODOOODOOOO
0 (fd)J0000000000000Wwffer 0000000000000 OOOO0OOODOOOOODO
0000000 streem0000000000000D0OC0ODOCODO0O streamO fdO0O0O buffer0000
O000000000uwixiuread 0000000000000 0000Dunix:uread 000000
oooooooboooooo

unix:write stream string &optional size [00O)
stream O stringd size 0000000000 Osi2e 000000000O0stmng0 00000000
godd

unix:fentl stream command argument [OO]

unix:ioctl stream command buffer [OO]

unix:ioctl_ stream commandl command?2 [OO]

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

unix:ioctl_.W stream commandl command?2 buffer éoptional size [OO]
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unix:ioct]l WR. stream commandl command?2 buffer éoptional size [0O]

unix:uclose fd [00O]
fA00D00000D0O0000D0O00O000

unix:dup fd [0O)]
fA00000000000C0DO00000O0DOO0ODODOO

unix:pipe [0O]
godoobbbtooooobobbbbooooubobobon

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

unix:link pathl path2 (00O
hard 0O O OOODO

unix:unlink path [OO]
pathO0O0O0O0O00ODCO0OOC hardOODOOODODOOODODOOOODOOOOODODOOODOOOOODOO
googo

unix:mknod path mode [0O]

000000000 inode0000Opath0Opathname 0000000000000 DODODODDODODOOO

unix:mkdir path mode O0O]
000000000000 0000000path00Opathname 000000000000 0000O0O0O
good

unix:access path mode [OO]

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 [00O)
0000000000 pethOODOODOO

unix:getwd [00O)
obooobooobooooo

unix:chmod path integer [00O)
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path0 0000000 (permission) 000000

unix:chown path integer OO]
pathD 00000000 DOOODOODO

unix:isatty stream-or-fd Oo]
00 0Ostream-or-fd0 TTYOOOOOO (DODODO0ODOOO0OOOOOO TTY)OOOOO0OOOOOOT
good

unix:msgget key mode [00O)]

keyDODOOOODODOOOODOOOODOOOODOOOODOO

unix:msgsnd qid buf &optional msize mtype flag [00O)]
unix:msgrev gid buf &optional miype flag [0O)]
unix:socket domain type &optional proto [00O)]

domain0 000000000000 type0 000000000000 D000 Otyped 01 (SOCK_.STREAM),
2 (SOCK_DGRAM), 3 (SOCK_RAW), 4 (SOCK_RDM), 5 (SOCK_SEQPACKET)0 00 100000

unix:bind socket name OO]
namel socket D0 0000000000000 UNIXODOOOOOOODOOODOODOOnameO OUNIX
oooooooboooooo

unix:connect socket addr [00O)
socketO addr0000000DOO0ODOODOODOOOO

unix:listen socket &optional backlog [OO]
socket 00 DO0O0OODOOOOODOGcklog0 0 O0DOODOOOOODOOOODODOOOODOO

unix:accept socket [00O)
socket 00 DO0O0D0OO0ODOOO0OOODOOOOOODOOOODODOOOODODOOODOO

unix:recvfrom socket &optional mesg from flag [00O)
socket 00 0000000000000 00000000000Ounix:xbindOOOOO0OO0OO0O0OO0O
gobboodbbddmesgU UUO0D0O0O0ODLOOODDODOOODOOOODLOOOODDOODLDODOmesgd
000000000 uwnixirecvirom D0 0000000000000 00D00DOOO0DOODOODOODOO
0000000000000000000D0O0DODODODOOO0

unix:sendto socket addr mesg Eoptional len flag [00O)]
addr 0000000000000 O00O0DODOOODOOOOO00OO0O00ODO0O0OOSsecketDODO0OODOO
0000000000000 00000D000000000D0Omesg0000O0DOOO0DOODODOOIen
gddboodobooooboboouobooboboooob oo bobOUOobLDooOoo

unix:getservbyname servicename [0O]
/etc/services O OO NISOOOODOOOOODODOOO servicename 00000000000

unix:gethostbyname hostname [0O]
hostnameJ ip0 0 0000000000000 OO0O(NOOOOO AFINET==2).

unix:syserrlist errno [OO]
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errno0 000000000000 O0OOO0OOO0ODOO0ODOOODOO

11.24 0000

unix:signal signal func &optional option [00O)
signal0 000000000000 func000000D00O0O0O0BSD4.20000000000000O0OO
gooboouodbobooooooouobobooooooououobDob oL ULOUoba
goobboooobbboooobbooobbbooobobboooubbbooUn option=200
0000000000000 ssystem-50000000000000O00OO0O0DOOOOODOOOOOODOO
goooo

unix:kill pid signal [00O)
pid00000000000ODO0 signalCO0O0O0

unix:pause [00O)
gbooobooboboboboobooboobooboboo

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

unix:ualarm time [OO]
ttme0 0 0000000000000 00 unixtalarm OO OO0 O Oualarm OO0 Solaris20 000
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 [OO]
timerd valueO interval0 00 OO O¢imerd 00 (ITIMER-REAL), 1 (ITIMER_VIRTUAL), 2(ITIMER_PROF)
O0000O0O0OOO0OITIMERREAL O Jwalue0 00000 OOSIGALRMOOOOOO ITIMER-VIRTUAL
OO0SIGVTALRM OOOO O ITIMER PROF OO SIGPROFOOOOOO

unix:select inlist outlist exceptlist timeout [OO]
inlist, outlistO exceptlist 0 O0 00000000 DODODODODODOOOOOOOOOOOOOOOODOOOOO
000000000000000000000000000000000d 4nlist=#001100 outlist=#b100
O exceptlist=NILOOOOOOfd=10000 fd=2000000000000 (d=200000000O
O00000000000D0timeout0 Ounix:select 0000000000000 00O00OOmEstOO
0000000000 10000000000000000 owthkstDODOOODOODOOO 100000
00000000000 exeepthst 00D 00000 DOO 10000000000000O0O0 unix:select
O O inlist, outlist, exceptlist 0000000000000 O000D0OOO0ODOO0OO0OOOOOOOO
obooobOoboooobooboon

unix:select-read-fd read-fdset timeout [00O)
000000000000 00DO0O00D0O0O000OOdunix:select-read-fd 0 Oselect fdset nil
nil timeout OO0 00000 read-fdset 000D 0000000 OOODOOOOODOODO dOOODO
goooooo
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11.2.5 0000000

gbooooboooobobooobooboooooboooob1oooooboobooobo10bbO0nDog
O Ewslisp0 00000000000 0O0O0OSolaris200000000000000O00O0O0O0O0OOOOO
gooooood

unix:thr-self [0O]
00000000000 ooo ID(0o)o0ooo

unix:thr-getprio id [0O]
W(dO000000000000DO00000O00O0g

unix:thr-setprio id newprio [OO]
(00000000000 0000000 newprio0 00000 newprioD OO0 OO0O0DOOOOOOO
00000000 00DOO0O000D0Orewprio0 00000000 OOOOODOODOCPUODODOO
gboboooooobooboboboooobooooboobobobooooooooobooboboooooon
oooooooo

unix:thr-getconcurrency [00O)
0000000000000 0O00U000O0U0UOO0 (Do)oooo

unix:thr-setconcurrency concurrency [00O)
concurrency U0 00000000 IWPOOODOOOOOconcurrensyd 000000 100000
gd0d0oo0ooO0d0o0O0dbOo0oooOoooOOoo0ooDOoooooOOoo0D 100 WpOOoOoOoOoODoOoOO
0000000000000 oo0oDooD0oo0DooooDoooooD ceUODUOODDODDOOO
concurrency] 100 0000000000000 DOO0O0OCconcurrency000000000O0O00O0OOO
000000000000 DO0O0DO0O00O0O00ODO0000dcconcurrencyd100000O00O0ODOOODOO
00ooooopDooooon

unix:thr-create func arg-list Eoptional (size 64%1024) [OO]
size0000 lisp0000000OsizeD 000 COODODOODOODODDOODOOODOODOODOO
000 aerg-listd func0 0000000000000 0OOCOOODOOOO0OOOOODOODOOOOOO
oooooobboooo

11.2.6 00O0O0OO0OO0OOODO

unix:malloc integer [OO]
Euwlisp00O0O0O00DOOCOOODOCOOODOO

unix:free integer [OO]
unix:mallocOOO0OO000O0O000D0OCOOODOO
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 IOCTL

UnixOO0OO0OO0OO0O00O iectlO 200000000000 00D000DOOODOOODOOODOOODOO
EuwslispOOOOD0OOO0ODOOO0ODOOO0ODOOOO0ODOO0O00O0O00OO00DOO0O0DOO0O0OOO0O0DO
OO00000000D0UnixO termioO000OO0O00D0OO0OODOOO

000000O00o0O0o0ooooTIOC* TC*UUOO 2000000000000 O0OOOUOOOOOO
0000000000000000000000000000000O0000OoOBSDOO TIOC*OOOO
O000000Systemb 00 TC*OOODOOOODOOOO

SunOS 4.1 TIOC*O TC*OOOOOODO
Solaris2 TC*OD O DO OOO

mips, ultrix? TIOC*0 00000

unix:tiocgetp stream Eoptional sgttybuf [0O]
goooooooao

unix:tiocsetp stream sgttybuf [OO]
gooooooooon

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

gbogbgoboobooab

unix:tiocgpgrp stream integer [OO]
oo0ooooooo Iibogoa

unix:tiocspgrp stream integer [OO]
0o0ooooooo Iboooooo

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 [0O]
unix:tcseta stream buffer [0O]

gbooboobobboobooboon

unix:tcsets stream buffer [0O]
gogoobboboooooooobon

unix:tcsetsw stream buffer [OO]
gogooboobbooooooboobobtbooooobbbboooooobbboboga

unix:tcsetsf stream buffer [OO]
ggogooboooooboboooooobobodooubbboooobbboooobDbbuoua
goooboboboooa

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

11.2.8 0O000000O000OO0OOO

00 UNIXOOOOoooooooooooooooooOo demOO0O0 ndbm 00000000000
ocoooooooooooooOoooooOooooOooOoOoOooOoboO0OoOooOOoOoOoOoOoDOobOOoOOoDOon
OoOO0OO0OO0OO0O0000Oclib/ndem.c000000000SunO0000O0O0O0O0OOOOOCcc -c -Dsun4d
-BstaticOODOUOODOODO (load "clib/ndbm" :1ld-option "-1c") O EuslispO0O00000O00DO
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dbm-open dbname mode flag [00O)
dbm-open 0 0000000000000 D0O0O0DO0O0DOOO0DODOOOOODOOOOOODOOODODO
0000000000000 000000O0dneme00000000000000O000O0O0Ondbm
manager [0 ".pag"0".dir"0000000 2000000000000 medeC00000D00OOOOO
0000000oo0o0o0o00O0O0oO00l1000000002000000000000000000O
O000000000O#20000000000000flag00chmod000000000000O0O0OO
O0#o666 00 O#0664 00 flag0 00 0000dbm-open 0000000000000 0O0O0OO
000D000ooooooo0DdmO000000000D000OOOOOODOO0ODOO0ODOOOOO0OO
000000000000 00000000000000000

dbm-store db key datum mode [00O)]
keyd datum OO00O0O000 @0DD00000GO00000000DO0OOO0O0OO00O00O0ODOEkeyO
datum 00000000 moded 0(00)0000 1(D0O0OO0)0OOOOOOODO

dbm-fetch db key [OO]
000 keyOODOOOODOODOODOODODOO
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11.3 UNIXOODOO

FuslispO O UNIXOOOOODOOO unix:system 000000000 Opiped-fork 000000000
0000000000 EeslispO0000000000000O0OO0O0ODOOOOOODOOQDOO0Opiped-fork 00O
Oo0ooooooooooodoO0o"we"oOOoooooooooooooooooDooooooooood
ood

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

O000oooooobDoOooDDretlic0’000O ews0 000000 0OO00OODOOODOOODOOODOO
good

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

O00000D0O00OC0D00ODOEwlisp00 ezODOODOOOODOODOODOOOOODODOOD ezO O
OO00000000000 Euwslisp0000000000D0 ez00D000 EuwslispO000O0O0O00D0ODOOO
O0ezUO ezOUOOOOODOODOODODOODOODODOODOOezOOO esc-POO0OO esc-MOODOODO
0000000000000 0DC0O0Ewslisp000D00O0CCOOOODOO0O0O0OODDOODODOOOOOOOO
gbboobobooboobooboooboobooobooboboboobOdbemacs0000 M-X run-lisp00
gbooobOooooooobo

cd &optional (dir (uniz:getenv "HOME?”)) [00O]
0000000000000 00dird symbol 0D OD0dr0000000000OOOOOO

pwd [0O]
gogoobooboooogo

ez Eoptional key [0O]
ezO0ODODO0ODOODDOODOOODOOO LispOO00DbOOOobOOooooog

piped-fork &optional (exec) Erest args (0O
00000 fork 00000000000 Ewslisp000000OD0OOOOO

rusage [OO]
ggoobobbooooobobobobtooooon



11. 000000 98

114 000000 LispOO0O0O0O0O

gooooooOoOocOoopoooDO0OooDDOO0o0000ooOoDO00000DODODOO0000 O Euslisp
goooooOoO0o0OO0OO0 COO0O0O0O0O0OOOOOOOOOODODOODOO00O0O00OOO0OEwsLIspOOC
gbooobOobooooboboooooboooooono

OO0 CODODO Ewlispd000000D0O00DOODO0Ewlisp0000O00O0O0O0 COODOOODOODOOO
0o00d000doodooooooooooDo00DO0D0oDo0o0Do0Do0o0oDOoDOoo0oOooogn lispdonOod
0000000003 0000000000000c¢/eus.h0000000O0O0O0DOODODOODOO0OOctx, n,
argv 1000000000000 COOOOOOONO*eusdir*/c/eus.h 0 include0000000000O0O
0000000000 00DOO000O0oDo0o0Oo0o0DbOOoo0oOOooOo0obOo0ooOOoooooDoDoooboOooooonoa
000 basename DD OO0 O0OOOOOOO

g00o00ooO00oDOoO0O0DooOo cOoo AVERAGEDDODOUODOODOUOOOOOOOOoOoooooo
gooooOoOoOoQOQCO0O0O0O0O0O0O00000O0000LO0ULUL0OOO0O0OOO AVERAGEDDDDOD
OO0000000000000 avedDOO0O symbol0OODOOOOODOOOCOODOODO >cc -c -Dsun4d
-DSolaris2 -K pic’ 000000 00O0CDOOO0OOODOc/eus. h00000O0CDOOOOOODOOO-Dsund
U-DSolaris2 U O OOOD-K picUODO0OO0ODODOODOOOOOODOO0OODOOODOOODOODOO
cOoooooOOoO0O0O0opooOoOO0o000ooUUOOoooUoOooooDOoOD’000O0O EwslispOOnO
OO00000D0O0O0D0OOO0D0OO0OO=*eusdirx/clib/*.c000000O00O0O0O0OOCOODOOOODOOO
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 Oogogoooboogod

EuwslispO0 000000000000 CODOOO Ewslisp000000O0DOOO0O0OO0O0DOOOOOOOOO
000000000000 0000000 load-foreignO0 0000000000 O0COOOODOOOOforeign-
module 00000000000 O0OOOOOOOOOODO symbolOOODOOOOODOOOOODO
OO000ODO0O0OD0OOOdefforeign 0O OEuslisp0 00000000 COO0O0OO0OOOOQOOOOOODOO
OOO0COCOOCOdefun-ccallableDOCOOOODOODOODO lisp00000000O0O0O0O0OOO COOO
OO000D0DDODOO0O0OO0O00 Euwslisp000000000000 pod-code0DD0O0O00OOOOOOOOOO
pod-address U000 0000D0COCO0O00DOCOOOOOO0ODOOOOO CODOOOOODOOOOOOOOO

O0O0o0cCcOOoU0OopoOoOoOOoDoD EwslispO0O000DOOO0OODOODOOOO

/* 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

EuwlispOOOOOO0OO0O0O00O0O0O0O0O0COOOOOO0OOOO0OOOEwLispd 30000000000
000000000000000DO0O0O000 CU0000O000oO30000000000000 (double) O
gooooobbboooobobboooboooooboooooobobo0oobooooobooooboobooboooooDo
oooooboOoobooboboobobboobboobbooboboUbEwslispdn2000000b00OoOonboOOonO
O0200000000000000000000001000000000000000000array-entity
0000000000000 0200000 FORTRANOOOOOOOOOODODOOFORTRANOOOOO
gooobooboooooboooooboboboooobooooboboboooboDooooo

000 Ewlisp0000000000O0O0O0O0O0O0O0O0COOOOOOOOOOOOOO0OCOOO0O0O000O0
0 O double2float O float2double D00 00 00O clib/double.c 00 000000000000 DOO 3x3
coooooooOocCcroOOOOCOOOOOOOOOOOOODOOOOOOOOOOOOO0O0O000O0
ooooooo

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

COO0000Odefstruct 0000000000000 OO0O0Odefstruct0 0000000000000
00000 struct-name 0 OO0 000

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

Oo0OO0O0OO0O0O0O0O0O0OD0D0ODDOOOODOO0 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) [Do0]
Euwslisp 00 0000000000000 O000000OO000O0ODODOSolaris20000 Oload-foreign
O:entry0 00000 il 0000000 load0000000D0OO0ODOOOOO0OOODODODOOODOOO
0000000000000 defforeign 000000000000 00000OO0ODOOODOOOOO0O0O
00000000 00000oooog ld-eption0 00000000000 ODOOOOOOOODOO
00000000 symbolOOOOOOO symbol-output 0000000000000 O0OOOODOO
OO0000D00O0C0O0000D0D Euwlispd000D00D0COOOsymbol-output 0 symbol-file 0 00 0O O
000000000000 MO0D0ekle00 000000 0ODO0O0OOODOOOOOODOOODOOOONO
O00load-foreign 00000000000 0OO0OO0OOOOOOOOO objfiled EuslispOO0O0O
0000000000 O0D0O0DO0O00 symbol-output0 OO0 OO OO OODO symbol-file 0 00O symbol
0000000000 000D000000000000000 symbol-file0 000000 objfile0 OO
00000 symbol-file0 000000000 0bjfile0 0000000 symbolOOODODOONODO objfiled
00000000 00000000000000000D000Olead-foreign0000000O0DOO0O
000000000000 (000000 )symbol00O00000O0OOOOOOOOODOOOOOOOO
O 000 symbol-output O symbol-file 000 DODD0O00O0DOOOO0ODOOCOOODOOOOODO

OO0OO0OO0OO0OOOOOOO0OO0O0 symbolOOOOD wnix:unlink0O0OOOO0O0O0O0O0O0O0OOOOOO
000000000000 000oO0o00o0O000000oO0o00ooO0oO0o0O0ooOo0oooo0oo
20000000000symbol-output0 0000000000000 0000O00OOODCAO” linpack.a”
O00000000000000000D0linpack.a’0000000000000000CO”linapp.o”00
00000000000 O000000 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 -1lc"
:symbol-output "euslinpack"
:symbol-file "euslinpack"
)

(unix:unlink "euslinpack")

defforeign funcname module cname paramspec resulttype [0o0]
00000Doooooooooooooogddfuncnamed OEuslisp 00000 symbol 0 0 O Omodule
O0Oload-foreign 1 0000000000000 DOOOO000ODODOCOO0O0O0O0O0Oecname0OD0O0O
0000000Do0o000ooooD cooooooooooooooo” myfunc’000000O0O000OO
paramspec 000 0000000000000 0OD0OO0O0OOOEwsisp00 COODOODOOOOOOO
000000000000 (coercion) 0000000000 ODO0OOO0O0OOODDOOOOOOOOODO
000000000000 paramspecd NILOOOOODO :integer, :float, :string, (:string n)
000000 resulttype 000000000000 0OO :integer JO0C O OO O char,short,int(long) O
OO0OO00OD0ODDODODODDOO0O0:fleat00000O0 float0000 doubleDOODODOOODODO :string
OO0CO0D0string0 000000000000 0O00OOEwlspO Euslisp000000000O00O0O
string 0 long-word D0 00000000 D0O0O0DODODO strlen000000O00O0O0OOSstring00
Ooo0oooOo0o00oDoooOo00ooDOoO000DOD000DODO0000DOO0d (string
n 0000000000000 0n000000 EwslispO0 00000000 OODODOCODOOODOO
000000000 000000O00 (sstring 49 0000000COO0OO0ODOO COOOOOOO
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OCOOFORTRANODOUOOOOFORTRANOOOUOODOOOOODOOOOODODOOOOADO call-by-
refference 000 0000000000000 O0O0O0O0O0O0O0O0OO10000000000000O0O
000 FORTRANOOOOOOOOODOODODODODOOOOOOOOOOOOOOOOOOOOOO

defun-c-callable funcname paramspec resulttype Erest body [0o0]
OO000O0O0O0O0OD0OO0OD0ODODODODODDODOO Ewlisp000000000funcnemed OEuslisp00000
OOOODOOOO symbolOOO O paramspec J Odefforeign 0 000000 0OOOOOOOdefforeign
O paramspec 0 0 0 0 defun-c-callable 00 paramspec 0 0000000000000 COOOO0O0OO
000000000000 :integer O 0Oint,char,short 00000000000 ODODOO :floatd0O
float O double 0O 0O 00O O resulttype D O Lisp0 O 00000 Oresulttype 000000000 O0O0O0O
000000000000 0000000000000000000000kdy00DOO00OOO CODO
O000000D00D00D00 lisp000000Odefun-c-callable 000000000000 LispO0O
0000000000000 00defun-c-callable O funcname 000000000 O Osymbol 00O
00000000000 O0symbol0O0OD0OOOOO0O foreign-pod 00000000000

pod-address funcname [OO]

defun-c-callable 000000 COOOO0OO0DOQO LispO0 funcname DO OO0 OO0D0QO Euslisp O
goboobooboobooboboboboooooooboooboobOooD LispO0OOoooOoDOoOO
uooobooog

array-entity array-of-more-than-one-dimension [0o0]
goodobobooooobobobuooooobbobbbooob bbb bbboooo
ooodoobobob0ooooobobobboo0ooooobDbobbooooooo

float2double float-vector Eoptional doublevector [OO]

float-vector OO OOOO0OOOOOOOOOOOOODOOfloat-vectorDOOOOOOODOOO
oooobooooooooon

double2float doublevector &optional float-vector [OO]
000000000000 float-vectorJOOODOOMO
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11.6 VxWorks

0000 VxWorks 0000000 ”vxworks/vxweus. 1’0 000000000000 VxWorks OO vxwserv
OO0000000000000CO00000 EuwsLispO0 vxwservOOOOOOOOOOOvxwsOOOOO
ooooOooO0O0OO0OO0OO0O00000O0VxWorks0OOOOOO0O000O00OO0O00000000000000O

VxWorks 00000 Sun0 c 000000000000 DOODOOOCO0ODOO0ODO0DOODOO sun3, sund,
VME47OOODOOO0ODOOO00D0O0OOvwwsOOOODODOOOODOOOODOOOOOOOOOO0DO

11.6.1 VxWorksO O QOGO

VxWorks 0 0 00 00O ”*eusdir*/vxworks/vxwserv.o’ 0 000000000 0Ovxwserv 0000 spawn
OO00vxwserv O VxWorks 00 220000000 listen 00022000 0000000002201, 2202, ... 0
000000 bindOODODODOODODOOOOOOO

% rlogin asvx0 (0 O0ODO etlic20000ODOY% 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 O000 VxWorkks DOODOOO0OOO0OODOOEuslispd VxWorks DODOODOOOOODO
OO0000vxwservO OOO0O TTYOOOODOOOOOOOODOODOOOODOO

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

11.6.2 0000000

000000000 ews00000O”vxworks/vxweus”0 000 00O Oconnect-vxw 000000 vxwserv
0000000000000000000O0*vxw-stream*000000000000000000OCOOOO
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 O0vxwsOOOOOOOOOOOOOOOODOODOOOODOOOOO
goo

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

2.struct DO O00O0D0O00D00O0 struct DODOO0OD0O0DOO0O0DOODO
3. 0000int, float, double 00 0000000000 O0O00O0O00O00O
4. 0000000DO0O000DOOOO0O0DOOOO0O0ODOOOOODOOOODOOOOODO
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connect-vxw [00O)

&key (host ”asvx0”)

(port 2200)

(buffer-size 16384)

(priority 1280)

(option #x1c)
hostOODOO vxwsJOOOOOOODOOOOODOODOODDOODODODOOODOODODOODOOODOO
O0:hest00DDOOO0O0DDOOODOO VxWorksDOOOOOOOOOOOODOOOODOOO :port
O00VxWorks OO vxwserv D 00O 0O O00000D0OO00O0OODOOO0OOCODOODOOODOODOOOO
0000000000000 0000000O0 :eption0000000000OVxWorks OO spawn 00O
gboogbuooboobobboobooboobuoooba

VXW vrw-stream entry result-type args [00O)
vxw OO ovzw-streem OO0 000000 VxWorksOODO entry0 0000000000000 argsO
000 result-type OO OO0 OODOOODOOOvew-streem 00 O connect-vxw OO OO0 O0OOO0OO0OO
00000000entry000VxWorks 000000000 DOODOOOOOOODOODOODOOOOOO
0000000000000 DO0DOooOoognvVxWorks O findsymbol 000000000 ODOODO
0000000000000 000entry0000000D000O0VxWorksOOOOODOOODOOODO
000000000 result-type 0000000000 (:integer D00 :float)000000O0OO0O
Uboboboooboooobo0ibOidfloat-vector, integer-vector, string 0000000
00 0Ogeneral vector(lisp00 0000000000000 DO0O0OO)0000O00O0OODOOOOODO
O0000 VxWorksOODOOOOOODOOOO0ODOOOO0OOOagsOD0OentryOOO0ODODOOOODOO
O00000000 EusLispO 000 Ointeger, float, string, integer-vector, float-vector,
integer-matrix, float-matrixU 0000000000000 C0O000OO0O00COOOOO0O0OOCOOO
gboboobboboboobobobodbvwwservODOOOoooooooooooooooboo
VxWorks 00000000 7sin”0 00000000000 0O0D0OQC0O0O0DDOO (vxw *vxw-stream*
"sin" :float 1.0)

defvxw eus-func-name entry args &optional (result-type :integer) [0OO]
defvxw 00 O findsymbol D000 vxw OO OODOOOVxWorks 00 OOD0OOOOOOOOOOOO
O00000000VxWorksOOO entry0000000QO Euslisp000 eus-func-name 000000
00000000000 eus-func-name 00000000000 VxWorksDOOODOOOOOOOOO
0000000000000 U0UUoUooouooooO*vxw-stream* 0000000000000
VxWorks 00 0000000000000 D0OOOODOOO0DOODOODOODOODOOODOOOOOOO
O00O0OeuwsO0O0Odefvxw O ODOODODODODOO0DOD0O0DO0DO0O0O0O0ODOOODOODOODOODOODOO
gooooo
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12 OJO0o0ooon

O0000000D0SolarisO00O0O0OO0OOOO0O0O0OO0ODOCOCOOOOO0OODODODOOOOOOODODOOD
gooooooooooboooobooboboooboobooobooboobooobbooDoooboobbooDooo
gbobooboobooooboboooobooboooobooooooboooobOoboobooboobooooon
gboboobOobooooboboooobooboooobobooooon

12,1 0000000 EuwslispdO0
12.1.1 Solaris 2 100000000000O0D0O0O0O0O0OO

0000000 Euwslisp(MT-Eus) 00 000000000000 Solaris2 0000000000O0O0O0OO
OO00O0OOSolarisO0O0O00COCOCO ODOOOO0O0O0O0O00O0O0O0O0OODDDOODO UNIXOOOODO cpuOd
OO000D00O00000D0O0OSolarisOSOO0O0O00DOOOOOO0OODOOOOOODOOOOOODOOOO
0000 LWP(light weight process) 0D 00 0000000000000 00O000O0O0OOUNIXOOO
oooooo0oooooooooooooooooooooooooOoOooooooOocCceUD LWPO OO
OO00o0oooDe00O0oooD IWPO CPUOODODODOOOOODOODOOOEwlispOO000O0DOOOOO
gooooooboooogobobooooboooooboobooooobobooboooooboo

12.1.2 Context Separation

MT-EwsOOOUODOOOOOO0OOODOOODOOOO0OOOODOOODOODO0ODOOODOOODOODObOO
OO0000000D0O00OOsymbolO consO000000D0O000O00O0O0D0DO EwlispO00O0O00O0OOO
OO00000OO000D00OO0O000DDODlock labelD catchtagOD OO OO0O0DOOOO0ODOOOOOODOOO
gbooboboobobooboboobuobooboboboobooboboobobooboboooa
goooboobooboobobbooboobooboooboon

000 C-stack O binding-stack 0 0 O lambda, block, catch, let, flet 00O 0OD0OOOOOOODOO
0dodoo0o0oo0o00oooo0oooooooo0oDo0ooooooooooooooooon
0do0d0oo0d0o00o0U0oO0DoU0od0o0DO00DO00DO00DOODODO00ODO0OLOODODOoODOooOO
Jd0o0d0o0o0000o0Do0oo0oO00oO0U0o0DOo0oDO00oO0oOo0ooDO0o0ooOooOooOooon
000000000 o0oooooo0oD0oooooooooooooooon

signal
physical logical stack stack
CPU pool CPU 4 process h

shared

memory

scheduled scheduled

CP
CP
bykernel ot rary

O 5 Solaris 000000000 DOOCOOODOOOOODO
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main
alloc alloc 11
L . mutex lo allog
—o @5
blocked /'/\\blocked
. V<
imlage- , fork
procesping mark GC relad-
thread SeNsoy
-\ ’/)]o/m
fork
N
L= blocked swedp
mutex_unlock

U6 00000000DO0O0O0O0DO0DOOO0OOODOOObO0OnOg

12.1.3 00000

FuwsLispOOOOOOOOOOOOOOO0OOODOOOOODOOOOODOOO0OOO0OO0O0O0O000O000AO0
goooooooobooobobooboooboobooobooooboooboobboobooobboobOooobobo
gboooboooboooooooboobooobooobooboobooobooobooooboooboOoobooDo
000000000 00o0O0ooO o1%00000000000000000000Oo0oUOoooOoOO
obooooOob200000000000000C0O0O00O0O0O0O0O0O0DOO0O0OOO0DOOOOOOObOOOn
gooooooobooooobooooooooboooboooooboobooboobobooobOObOooDbobO
cepudO0OoOooOOoOoOOOCOOOO0O00000OOoOoOoOoOoOOOOCOOOOO0O0O00OOoOoooOoooooO
gbooooobooooogon

0000000000000 DD0O0OD allecODOOOOODOOOOOOalloc d O mutex-locking 00O
gbooobooooooboboooboobobooobooboooobooobooobooooobooobooobo
goooooooboooooboobooboooboooooboooooooboooobob00oboobooboObo
gboooboooboooobooboobooboobooooboobooooboobooboooooon
gboobooobOooboooooobooobooooboobooboOobooobOooooooobooooon
gbooooooooooooooboobobobooobooboooboobobobobobobobobooooo
gbooooboooboooobooboobooooboobooooboooboooboOooooboooboOoon
gbooooobooog

O0p0000000000C000 fork00D0D0OO00000D0DODOOO0 markingd OO sweeping 00O
gbobobdobooobobooboboobobooboboobobooboobobooboaoboooa
gboooboboooboooobooooboboooboobooboboobobooboobobonooo
gooooobooog
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~

thread-object free-thread
list

parameter

write

S5 thread-i

post request| wait hesd
| server

thread-1
requester

/1

wait ‘Iy
done )
sema rite
repd

PN
N
result >

O 70ooooo0ooobo0oooooooo0ooooooooooooooooooooooDoobooooooo
obooooooboooogon

12.2 0OO0O00O00O000OO0O0OO0DOOO0bOO0bO00

12.2.1 0O0000O0O0O0O0OOCOOOOO

Solaris 0000000000000 COOOOO0OOOCOODOOOOOOOO0OOOOOOODOOOOOO
gbooboooboooobooboobooooobooboOooooboooboOoboooboobOooobooon
obooooooboooboooobooboobooobooboobooboooboooooboooobooooboooDn
goooooooboooboooooooboooobobooboooooooboooooboobDoooDoLb
OO0 EwlispO000000O00O0O0OC0O0O0O0OO0O0O0DOOOOO0DOOOODOOOODODOOOODODOOO
U0b000bO0O00000b00o0b00O00bO00b0O000Db0O0 make-threadO0O00000O0O0O0O0O0O0O
gboooboooboooobooboobooboobobooobooboobobooobbooDo0obobooboboob oo
ooooooooobo Iboooobooboobooooboobooobooboobobooooooboboooo
gbooobOobooooboboooboooboon

12.2.2 0OO0O00OO0O0O0OO

gboooooboobooboobooboooobooooobooboboooboboobooboobooooobooboobDOt
ooooboooboooobooooobooooooooboooob0nobDobo0oboooooobooooon
gbooooobooboooooooooobooboobobobobooboooooOooooboobobooboooobooon
cooooooo0oooooooOooooDoooooooDooObOo0o0oboDferkODOOOOOODODOO
0000000 wait-thread 00000 0plist 000000000000 0O00O0DOO0O0OOO0O0DOO0O
Ubo0dbO0O0OplistO000000OC00OOO0ODOOOCODOOOOOOOODOOOO0O0OOODOOODOOOO
gbooobOobooooboobooooobooon

12.2.3 00000

MT-Eus 0 Omutex lock, condition variable, 000000000 3000000000000 0 Omutex
lockDOOODOOOOOODOOOOO0ODOOOOOOODDOOODO condition variable 0 0000000O0O
00000000000 mutex-lock OO0 000000 true0 00000000 O0OO0OO0OOODOOODOOO
00000000O0d0ooO00ooO00ooO00o00oO000o00D00DO00oD00DO0O0DOO0DnOdSoelaris O
OCO0000oo00o000oooo0o0o0ooo0o0oooo00ooooo0ooooooooooooooOog
OO00o0oo0ooooDoooooDoogoooogo
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thrl thr2 thr3 ... thr- _
' i ' - thread-1 ™70 thread-2
port
l Y:wait *Wait * write —
twait ) & wait ‘; read
barrier . >
read & wait *
twait !:wait !:wait l"vrite . * .
barrier | J L J
runnin .
(a) Barrier-synch * 8 (b) Synchronized-
memory port

| idle

08 0oobooooooooono

12.24 0000

barrier-synch0 000 000000000000000O000OOO0O0O (O ®BO00D0UOOOOOO Obarrier
googboboooboooboboooboobooboboobooboooboboobobooboboobooo
ODO00O000Obarrier 0000000 :waitOODOODOOOOOOODODDOODOOOOODOODODOOOOO
obob000oboO0ob0000:waitOOOOOOOOOOOOOOOODOOODOOOOOOOOOODOO TOHOO
OO00QObarrier-sync0 00000000 O0O0O0ODOOO0ODOOOOOOOOODOOOODOOOOOOO
goo

12.2,5 00000000

00000000 (synch-memory-port) 0000000000000 0O00O0OO0 100000000
00 (0 ®mUOU000000000000000000OU0000U0000O00O00 10000000000
gbooboobOooooboobooooooooboooOoooobooooboooboooboooboooon
obooobooobOooboooboobooboboobooobooooboooboooobooobOoobooooon
gboooooooobooobooboboboboboboboobooobooobooboooooobDoDbOoboOoDt
gboboobobooooobooooboobooooboo 2000000000 0ob00bo0o0oboOn

12.2.6 000U

goboobooooboooobooooobooboooobobogoboobbooboooobboobooooooog
OO00D0000D0 EwsLispO00UnixOOOODOOO0ODOOOO0ODOOOOOOOO0DOOOODOO0OO0ODOOO
oooooooO0ooooooooooooOMT-EwsO0000D0O0ODOO0O00DODODOOOODODOOOOOO
CO0O00O000 mutex-lock OO0 00000000 OCO0ODOODOOODOOOODOOODOOOO eval OO
booooocoooooobooboobobobobooooooooboboboboboboooboooooon
MT-EusOOOO0O0OO0OO0O0O00O0OO (signal-notification) 00 000000000000 OOOOOOOO
oboobooobOooooobooboobooobooooooobooobOobobooboooboooboooooon
goooooooooobooooooboobooogoboo

00o00oo0oo0oooooooDo0o0oDo0o0oDo0o0oDo0oD0oDoo0DooooooDOooooon
U0o00bdbdoobOdb0dUsamp-imaged033msecd 000000 samp-sem O O000OO0O0OO0O0O
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U3 000b0000ooboobooboobooooboon

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 | 1.3 ]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

OO0000O0O0O0OO0Oo20000000 thread-port 1000000000000 OfIter-image0J 000000
gboogbooobooboobobooobooboo

(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

0BO0O320CPUO0O0O0O0O0 Cray Superserver 0 0000000000000 ODOOCOOO0ODODOOO
bobooboooboobobuobobobobobobobobobobobooboobooboOoOoobOoOooon
oobooooboooooboooooboooobooooooobooobooobooooobooooooboooon
gooooobooooobobooooobooooobooooooboboooobobobobDOobobooo
gboooboooboooobooboooboooooboobooboooobooobooooboooobooon
gboooobooobooooboooboo1obooboobooooooboooboooooooboooooon
obooobOobooooobOooboboooboobooooobooboooooon

124 0O0O0OO0OOO
000o0o0ooooOoO0o0o0oO0ooooooDbobo0 lispO0000O000O0O00O0OODDOOEwlispO0O0O0O0O
OOthread 0000000000000 00O0O0O0O0O0OO0O0O0OO0OO0OO0O0OOCOOOOO0OO0OOOOOOO

gboboboboooooboboboboboboboboboboboboooooobobobobo

sys:make-thread num &optional (Isize 32%1024) (csize lsize) [OO]
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lsize0000 lispO000O00 ¢csizeD000 C-O0D00OO0DOODOO0OODO nemOO00OD0ODOOO
000000000000 00O000000000000000000O Osys:*threads* 0000000
make-thread 0000000000000 0O0DOthreaed0000000D00C0O0OO0O0ODOOOO
gbooooobooboboboobooooooboobobooooooooooooboOobooobooboooon
ubooboobooobooboooobooboooooboooobooboooon

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

sys::free-threads [00O]
goooobooooooooboooooooobooboooooo NILOobDoooooooooogoo
OoooooooooooooooooOooOO0OC0OCOO0O0000000000 make-thread 00O
cooooooooobooooooooooooooboooOono

sys:thread func &rest args [00O)
00000000000000000 1000000 (func. args) 00000000000 OOOOO
sysithread DO args 000000000 func0000D0O0O0OO0OOODOODOODOOOOOOODOO
O00 funcal 00O D0O0D0OOCO0O0O0OOOOSsys:tthread O funcal DO 0000000 O0O0ODOO
0000000D000D000000 sys:twait-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 [0O]
thread 0 sys:thread 00000000000 funcalO0 00000000 DOODOODOODODOOO
0000000000000 sys:tthread 00000000000 DOOODOODOsys:wait-thread OO
00000oo0o00ooDo0o0oDooo0ooDoo0ooDoooooDoooooDoooooooooon

sys:plist &rest forms [0o0]
0000oooooooooo forms0000DO00ODO0OOODOOODOOOOOOOODOOODOOO
O0sys:plist 0000000000000 O0 formO00000O0O00DO0OO0DOODDOOparallel-listO
ooodoooooooo

12.5 00O

Solaris OO 0000000000000 ODDODOOOODOOOO0OOO00O040000000004dEuslisp
0 O mutex-lock O condition variable 000000000 OO Oreader-writer lock 0 00O OOOO0OO0O
00000ooo0ODbO0o000Uo0ooOo0obLoO000o0UoUoLObO0o00oUUD LoD LODLDO0o0oUoUUDOoD

sys:make-mutex-lock [00O)
mutex-lock D0 OO0O0OOmutex-lock 006 00000000000 0O0O0OOOOOODOOO

sys:mutex-lock mlock [00O)
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mutex-lock 0 mlockD0 00000000 0Omleck000D0O00000000C0O00ODOO0OOOO Omutex-
lockOO0DOOOOODOOOODO

sys:mutex-unlock mlock [OO]
mlockOOOOOOOOOOOOOOOOOOOOOODOODODOOOOOOOOOOOOO

sys:mutex mlock &rest forms [0oO0]
mutex-lock 0 mutex-unlock 000 0000000000000 00OmutexO00000000O0OO0O
000000000000 mleckO000OD0O0O0O forms00000000DOO00ODOOOOODOOOODOO
000000000000000000D0D0000000d progn form 00000 0O Ounwind-protect
O0forms000000000000D0O00OO0OODODOOO0OOOODOOODOOOODOOODOOODOO
oooood

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

(sys:mutex-unlock mlock)))

sys:make-cond [OO]
40000000000000000 condition variable d 0O O O 0O O O O O condition variable O O
god0oo0oooooooooooooooon

sys:cond-wait condvar mlock [00O]
condvar 00 0000000000000 condvar 0000000000000 OOODOOODOOOO
OOmlockDOO0O0DOcondvar 000000000 0O0O0OO

sys:cond-signal condvar [00O]
condvarJ 0 00O O condition variable OO0 000000

sys:make-semaphore [O0O]
20000000000000000000000000000000000000

sys:sema-post sem [OO]
semO0O0000O0O0O

sys:sema-wait sem [OO]
sem 00000000000

sys:barrier-synch [ooo]
:super propertied-object

:slots threads n-threads count barrier-cond threads-lock count-lock

0000000000000 0D0000000oouoDoOO0Odthread-lock000000O0OO0OODOO
thread 0 0000 Obarrier-synch0 0000000000000 count000D000O0O000ODOOOO
0000000000:add0000000000D0000Othreads00000000000 barrier-synch
0000000 :waitOOOO0OOOcount0 00O 0O0O00O0OO00OD0OO00O0O0O0O00OD0OO0OOOO0OO
O000Othreads 000000000000 :wait0OOOOOO0OO0OO0O0OOODOOOODOOOODOO
000000000000 0D000000 count-lockd mutex-lock O barrier-cond O condition-variable
gddoooooboooooboon
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:init D000
00 barrier-synch 0000000000 D0ODO200 mutex-lockd 100 condition-variable 0 O 0O O
ood

:add thr [Do0O)

threads OO0 0000 thrOOOOODOOOODO

:remove thr [Do00O)
threads0O00OOD0O0O0O thrOODOOOODOOO

rwait [Do00O)
threads 00 0000000000000 :waitOOODOOOOODOO

sys:synch-memory-port [0o0]
:super propertied-object

:slots sema-in sema-out buf empty lock

100boobooooboooooboooboooboboooooooboobobooboobooboooboobooDo?20
ubbooboboooboobooooboobooooobooooboOobooon

:read [0oOoo)
00 synch-memory-port 00 000000000000 O00DOOCO0OOOOOODOOOOOOOO
OO:read00 0000

:write datum Ooo0]
00000 determO0000001000000D00O000DOOOO0ODOOOOODOOOOODOOOOO
00000000000 00D000D0 :write0:read0000000O0O0OO0OOO0ODOOODOOODOO

:init [Do0O)
00 sync-memory-port 00000000000 2000000000000 :writed0O0OODOO
ooooboooog
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13 0ooon

13.1 0O0OO0O0OO0O0O (float-vector)

float-vector OO0 0000000 10000000000Ofoat-vector0 0000000 OOO0OO resultd
O0000000000000000000 resultd float-vector OO OOOOO0O

float-vector &rest numbers [OO]
numbers 0 00000 float-vector OO OO OO (float-vector 1 2 3) O#F(1 2 3) 000000
ooooooboOoOOobOo0O00000o0ooooooooooOooOooo0o0oooooooooooooon
ogoooo

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

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

v- fltvecl Eoptional fltvec? result [OO]
200 float-vector OO0 000000 fitveec20 00000000000 fitvec 00O0DOO0ODOODOO

v. fltvecl fltvec2 (00O
200 float-vector 100000000

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

v.* fltvecl fltvec? fltvecd [OO]
0000300000000 C(v.*x A B C)=(V. A (Vx B C))=(V. (Vx A B) C)

v= fltvecl fltvec2 (0o
O00flitvee1 0000 fihee20 0000000000000 0O0O0OTOOODO

v< fltvecl fltvec? (00O
O00fltvee1 D000 fikee200000000000D0O0O0O0O0ODOOTOODOO

v> fltvecl fltvec2 [OO]
O00fltvec1 0000 fitvec20000000000O00OOOOOODOTOOOO

vmin &rest fltvec [00O)
flleeOOOOODODOOOOO0OODOOOOOODODOOOOO float-vector 100000 Ovmin O vmax
000000000000 minimal-box 00000000 O0O0OO0O0O

vmax Erest fltvec [OO]
fltkeeDOODOOOODOOOODDOOOODOOOOODOOO float-vectorDOOOOOO

minimal-box v-list minvec mazvec &optional err (00O
00000 v-list0000 minimal bounding box DO OO OOO0OODO minvecd mazvec OO0
0000000 er00000000000Ominimal boxO0O0O0000O0O00D0O00O0C00O0O00ODOO
O err0 0010000 minvec000000000 minvecd mazvecD0000 1%000000000
mazvec 00000000 1%00 00 O minimal-box O O minvec 0 mazvec0 0000000

scale number fltvec Eoptional result [OO]
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fltreeODODOO0OO0O0D00OO0O numberd000O

norm fltvec 0O]
fltveeD O DO 00000 | fltvec|

norm?2 fitvec OO]
fitvee D000 000DDO0O0OO0 | fltvec||?=(v. fltvec fltvec)

normalize-vector fltvec éoptional result [0O]
fltec00ODOOO01000000000D000O0O

distance fitvecl fltvec2 (0O
200 float-vector 00 00 0 OO |fltvec — fltvec2|

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

homo2normal homovec &optional normalvec (00O
000000 homovee DO ODODOOOODOODO

homogenize normalvec E&optional homovec (00O
000000 normelvec0O0O00D00OOO0ODOO

midpoint p p1 p2 &optional result [OO]
pO00000p1,p200000 float-vector 0O O Opl—p20 p: (1—p) 000000000 (1—p)-pl+p-p2
agood

rotate-vector fltvec theta axis Eoptional result [00O]

2000000 3000 fitveceO azrisO000 theta 000000000 arisO0 iz, 2y, 22, 0, 1, 2,00
ONLOODOOOOOOOaeisd NILOOODO fitveeD 200000000003000000000
000000000 DOO0O0OD0O0OCOO0OOrotation-matrix 0000000000 ODOOOOODOOO
gog

13.2 00000

goooooobbobobooo0 20000000000 0000DODDODODODOD0D0D00000O0OOooOoDOOO
O Ov*, v.* euler-angle, rpy-angle 1000 3000000000000 0O0O0O0O transform, m*0
transpose ] J 000 0000000000000 n*mO0000000000O0O0O

result 0000000000000 DO0OO0OO0ODOO0DOO0O0OOODOODOOOOOOODOODOOObOODO
gboboobooboooobooooboboooobobooooboooooboaon

rpy-angle 000000000 0CO0O0O0O0O0000O0DO 2yxO0OOO 30000000000 Oeuler-angle
OO0 rpy-angle 000 0000000000000 0O0DOOO0O0 zyz000000000000O0DOOO
000000oo00o0oDoooooD 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)
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;——> resulted r is equivalent to mat

300000000000000000000B3 2000000000 coordinates 0 cascaded-coords
ooooooooooon

matrix &rest elements [OO]
elements00 00000000 ORow x Col = (elementsO0) x (0O0O element 0O 0) elements
0000000 ((list 123)0 (vector 1 2 3) 0 (float-vector 12 3)) 00000000 O0OOO0OODO
odooooooooooooon

make-matrix rowsize columnsize &optional init [OO]
rowsize X columnsize 000000000 OO

matrixp obj OO]
00000 0000000000000 20000000000000000000TOOOO

matrix-row mat row-index [O0O]
00 matO0 row-index0000000000000OO0OOmatrix-row00setf000000000O0
00000000000 0000ooOobo0o0o0oO0oooooooao

matrix-column mat column-index [00O)
00 matO0O coloumn-index D0 000000000000 0OOmatrix-columnOOsetf00000O0
godooooooooooooooooooooooooooooon

m* matrizl matriz2 Eoptional result (00O
matrizl 0 matriz2 000000

transpose matriz &optional result (00O
matriz DO 000000000000 metree 0O O0OOO0O0OO0O

unit-matrix dim [OO]
dim x dimO0 00000000

replace-matrix dest src [OO]
OO0 dest00D0OO0O00ODOOOODOD sce0D00OO0OOO

scale-matrix scalar mat [00O)
mat00000000 scaler 00000

copy-matrix matriz [00O)
matriz00000000O

transform matriz fltvector &optional result [OO]
00 matriz0 0000 fltvectorDOOOD0OODOO0O

transform fltvector matriz &optional result [OO]
00 matriz0 0000 fltvectorDOOO0DOOO0O0O

rotate-matrix matriz theta azxis &optional world-p result [OO]
rotate-matrix 000 matrizc000000D00ODO0O0OOO:x, :y,:z000 0,1,20000000000
00000000000 000C0O000000C0000D0world-p0 NILOOODOODOOOOOOOODO
000000000000 0000000000000000000 Jworld-p0 non-NILOOOOODO
OooooooOoooooOoOOO0OO0o0OO0O0O0O0OCO0O0000000D0ersO NILOOODOODODOO
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OO0 matrz0 200000000world-p00000000OO0 200000000000000O

rotation-matrix theta azis &optional result [0O]
ers 0000 2000000 30000000000000 x,:y,:2,0,1,230 000000000 NIL
0000000020 00000000000ams0 NILOODOOOODOO

rotation-angle rotation-matriz [OO]
rotation-matriz 000 000000000000 0O0O0O0O float-vector 0 0 O 0O O O O O rotation-matrix
0000000 D0ONILOODODOO0O0OO00000000000000000000dA0 retation-matriz
020000001 00000000000

rpy-matrix ang-z ang-y ang-z [OO]
gdobobobogooobbbtbooooobbobbooooobbbuodu xbddd eng-z00 o
goboboobddydobb eng-y0 000000000 O eng-z00000O00O0O0OODOODODOO
gooobobobooooooboooog

rpy-angle matriz [O0DO]
matrizd 20000000000000000000O

Euler-matrix ang-z ang-y ang2-z [00O)]
oo bbbbbbb z0000 eng-z0000000 y
0000 eng-yODODOO0ODODODO z0000 ang2-z00000000000000O0DO00000OOO
agooog

Euler-angle matriz [OO]
matriz00 20000000000000

13.3 LUOO

lu-decompose [0 lu-solve 00 000000000000 OODOOOOOODOOODOOOlu-decompose
0000000000000 00o0oD0oDOoDOo0o0o000DO0o0Ondlu-decomposed NILOOOOO
O00000Olu-solve OO OODOOO0OOOOOODOOOOu-solveOOOOOOODOOODOODOOODO LU
O000oooo0o0oooooo0o0ooooo0o0ooooo00ooooo00oooDooooooooog
O000000000simultaneous-equation 0010 000000000000 00O00O0OOOOOOOO0O
lu-determinant O LU O OOOOO0OO0OO0O0O00OOOODOOO inverse-matrix 0 0 O 0 lu-decompose [
100 lu-solve 0 n 0000000000003 0000000000 4msO0000

lu-decompose matriz Eoptional result [0O]
matriz0 LUODOOODOOOO

lu-solve lu-mat perm-vector bvector Eoptional result [00O]
LuoOoooO0 10000000000 perm-vectord 0lu-decompose 000000000000
0000

lu-determinant lu-mat perm-vector [0O]

Lvoooooooooooooooo

simultaneous-equation mat vec [0O]
U000 met0D0O0O00Ovec0DO0O0O0 10000000000
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inverse-matrix mat
0000 metOO0O0OOOCOOOO

pseudo-inverse mat
Ooooooooooooooooooo

117

Oo]
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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 x300boooooboooooobooon

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

:rot [Do0O)
oob0obOo 3x30b0000o0on

:pos [Do0O)
oboooboo3oboooooooooon

:newcoords newrot &optional newpos [Doo0]
newrotd newpos OO0 D0 O0O000O0O0O0OnewposO0O0OO0D0OODO newrotd O coordinates 0 O O
g0o000O0oOo0ooOdbOdbOOob0OOoO0ooOOoOdoOOobOdbOdbOOoOooOU0oDOOooOOobDOobOOobOooooon
O0000O0O000DOO000DoO000DOO000DO000ODOO000DOO :updated OO0
ooood

:replace-coords newrot &optional newpos [DoOoO)
mewcoordsOOOOODOOOOOO rot posOD0ODOO0ODOOOOnewposO OO DOODOOO newrot
00 coordinates 0 0O OO OOOODOO0O

:coords [Doo0]

:copy-coords &optional dest [Do00O)
OO0 destO0000D0OO00O0ODOOO:copy-coords 000 rotd pos 0 O0OODOOOODOOODOOOO
O0000000O0destD 000000 OOdest00000D000O0O rot0 posOO0O0OONO

:reset-coords [Do0O)
gbooboobobobobooobouoobooboobobobobooooo

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

JddddbOodoooooooooooooooooogiddgdi000ooogoooooooag
0000000000000 00000D00000000000000000 posU rotU self0000
000000000000000 cascaded-coords 000000000 OOOOOcascaded-coords
ododooooooooooooooooon
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:copy-worldcoords &optional dest [DooO]
0000000000000 000O0dest000000000DDOdest0D0O0O000ODODOOOOOO
coordinates 1 000000000

:rotate-vector vec [Do0O)
00o00booboboboboOovecdobooboobOoboboobooobooboobobDbOon
gogoobbobobooooobobobobboooooobbobbooooobbbboooooo

stransform-vector vec [Dooo)
doobbobbddtdeecbdgooobobbbooooonon

:inverse-transform-vector vec [Dooo)
gooobbbbodddeecbgogoobbobbooooobn

stransform trans &optional (wrt :local) [0oOoo)
wrtO0OOO0O00000 trensO000000000O000O00¢wensO00000000O0O0OOOO0O
OO0wrtO :1local, :parent, :worldJ OO OOOOOOO coordinates 00000000000 ODO
00000 wrtd :local U0 0O Otrans 000000000 OOODO0OOO0O wrtl :world, :parent
O000OtrensOD0O0D0000O0O000O0 wrtO coordinates 00000000 wrtO0D0O0O00ODO0O trans
0o000odoooooooDoooooooonooooon

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

itranslate p &optional (wrt :local) [Dooo)
ooooboboooboob wtODOO0O0OO00OO0O0O000O00

:locate p &optional (wrt :local) [Dooo)
000000000 »wtODO0OD0OO0O00000000D0wrtD :local 00000 :translate 1000
gooooo

rrotate theta axis Eoptional (wrt :local) [0oOoo)

aris0000 thete 0000000000000 00O0000000as00000000 (:x, :y,
:2) 0000000 float-vector D000 ars 0 wrt 00D O00D00D000O0O0OOOODOOOOOO
O wrtO:local U azis0:z00000000000000O0O000O0 2000000000000 wrt
O:world, :parent U0 000000000000 zOOOODOOOOOOODOOCOOO0OO0OO wrtO
:localU00O0OO0O0OO0O0O0DOOOOOOOOO0O0O0O0DOOODOOCOO wrtO :worldUOOUOU :parent
Dooooooobooo0oooo0ddwrtO :worldO OO0 :parent 00000000000 posO0O
oooOO0O0O0O0O00000000000000000000000000000C00C00C00 coordinates
OOO0OO0O0O0O000O0DOgransform 00000000000 O0O00O0OO

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

:inverse-transformation [Dooo)
oooobooooobooboooooboooon

stransformation coords (wrt :local) [Dooo)
OO00000000000000 coordsDO0O0O0D00O00000O00wrtO :local OODODOOODODO
0000000000000 00000000 stransformation 0000 :itransform 0000000
wrt=:1local DO DO O00OOD0OODOOOOODOO coordsOO0DOOODOODOOOOODOO
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:Euler az! ay az2 [DooO]
00000 (azl, ay, az2) 00000000000 rot 000000

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

:4x4 Eoptional matl4 [Do00O)
O00maet44 000 4x4000000000003x3000003000000000000O00O0O00O0
0000000 maet44 00000000000 0O0O0OO0OODOD 4x400000000000000O0

:init [Do0O)
&key (pos #£(0 0 0))
(rot #2{((100) (01 0) (00 1)))

rpy ; roll pitch yaw

euler ; az ay az2

axis ; rotation-axis

angle ; rotation-angle

4X4 ; 4x4 matrix

coords ; another coordinates
properties ; list of (ind . value) pair
name ; name property

00 coordinates 1 0000000000 Orot 0 posO000DO0OO0O0O0DODOOODOOOODOOOO
goooboooobooo

:dimension 20000 3 (000000 3)

:;pos D0D0D0D0DO00 (DO0D0O0DO0 #£000))

ot 000000000 (COOODODOOOOO)

ceuler 00000000 30000000000

apy UD0ODO0O0O0O0O0O0ODOODOO 300000oooooo

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

:angle 000 (razis000000O)

'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 0O0000:wtO0000D000000wrtODODOO
O:Fuler000000CODO0O0OCOODOOOOODOOOG21, ayO e20000000000000 srpy0O
00000000 2 ¢0 2000000000000 :rot, :Buler, :rpy, :azis, 4X4000000000
0000000000000 00000D000000DO000D0O0D000000 azisO :angle0D0 00O
goooooobbbbbooodoooooooobbobboodoooooooobboboboog

Uboooooooogb:ppropertiesd1 0000000000 OOOOOOODOODOOOODOOOOOO
Oplist0000000O0O
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13.5 0OO0o0gn

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

00000000000 000cascaded-coords 000000 cascoords 0000

:inheritance [Dooo)
00 cascaded-coords U0 00000000000 tree0 000000000 a0 0000000
000000 cO a000000000((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
Odissoc0 0000000 ODOOOOONO childeoords 000000000 OOOOOODOO

:dissoc childcoords [Do00O)
0000000000000 childeoordsODOOODOODOODOOODOODO childcoordsOOODOOOO
gogooboboobogd

:changed [Dooo)
gogoggoobooooobobooooooboboboooobbbooobbboooobbbbuuoa
gooobbbbooooobobbboooooooo

:update [DoOoo)
O000Db0o0o0oOoboOobooooobdO:worldecoords OO OODOODOOMO

:worldcoords [Dooo)
goodoboobooooobobbdooooobbbodooob bbb bbbooo
0000000 coordinates D0 0000000000000 DDOOOO0OODOOOOOODOO
obooooOoboooooboboooooboboooogon

:worldpos [Do000O)
000000o0bo0obuo0obuoobO rotbogd

:worldrot [Do0O)
0000bO0o0bOo0obo0obOoOobg pesboogd

stransform-vector vec [Do0O)
veeJO00O0O0OD0OOO0ODOODOOODOOODOOODOODOODODOOODOODOO

:inverse-transform-vector vec [Do0O)
U000bO00obOobobodbwecOObOoboooboobooboboboon

:inverse-transformation [DooO]
O0000000000000 coordinatesI 00O OOOOOOO

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

:translate fltvec Eoptional (wrt :local) [DooO]
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:locate fltvec &optional (wrt :local) D000
:rotate theta axis Eoptional (wrt :local) D000
:orient theta axis &optional (wrt :local) [Do00O)

coordinates 1 0 000000000000

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

00000000000 coordinates 000 cascaded-coords 000 000O000000O0O0O0O0O
O00000O0O0Ocoordinates 000 0:nit 0000000000

transform-coords coords! coords2 Eoptional (coords3 (coords)) [00O)
coords1 0 coords20 00 0000000000O0O0O0O00 coords80000000O0

transform-coords* &rest coords [OO]
coords 0000000000000 O00000O0O0O0O0O0O0OOOCOCOOOOO coordinates 000
oooooooo

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



13. 00000 123

13.6 0O O0O0O0O0QO coordinates classd 0 00O

0000 TO4x4000000000000000D0O0O0O0O0OOOOCcoordinatesd10000O000OO0OO

R
T — T PT
0 1

Rr03x3000pr03x100 (eusOO00O00O00O0O 30 float-vector) 00 000 EusLispO0000
coordinates 0000 RO 3x3 000000 3000000000000 0O0O00O000O0O0O0O0O0OOO rot
OposOOOODOOR,Opryr 000000

gbooobooboooobooon

coordinates class 00 0000000000 OODO RO pOOOOOOO
O00TO coordinate 00000000 OOOOOO

(send T :rot)
= Rr

(send T :pos)
= Pr

gboooboooooooobo

o0O0OvO 30000000000

(send T :rotate-vector v)

= Rpv

(send T :inverse-rotate-vector v)

= VTRT
(send T :transform-vector v)

= Rrv+pr
0000000 TOODODODODODODOOOOOOoLOODODOUOO0oOoUOoOoDODDoDODOOOoOooOg

(send T :inverse-transform-vector v)
= R;' (v —-pr)
ooodoooobooboobobooobooobo0o Toboooobooooooog

0000000000 (Cooooooono)

(send T :inverse-transformation)
=T

googoooo

71 _ (Re' —Ry'pr
0 1



13. 00000 124

(send T :transformation A (&optional (wrt :local)))
wrt ==:local 00007 'A00D0O

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

gooobooobooooo

O0OO0AO coordinates 1000000000 0OODOO

< QogboooobobooboboooooobooboobooobooboobooboobooooOoooOooooboDbooDbn
obooooOobooooooboboooboobooooono

«~—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 ==:local OOOOT «+TA

wrt == :world O0007T < A

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

wrt == :local OO0 O O pr < pr + Ryv

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

wrt == W (coordinates class) 000 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) 00 O 0O pr < pw + Ry v
(send T :transform A (&optional (wrt :local)))

wrt ==:ocal 0000 T <+ TA

wrt == :world D000 T «+ AT

wrt == W (coordinates class) 000 0T < (WAW™1) T
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i

e primitive-bo

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

9o obooboooooogon

14 OOO0O0OO0OOO

Fuslisp OO O D0O0O0O00O0O0O0ODO0OOO0OO0ODO BrepUDDOO0ODDOODODOOOBrep00oon
edge, plane, polygon, face, hole, ] body 100000000 OO0OOOOO bodyUOOODOO body O
O000oooo0o00ooooo000ooooooo0Doooo00oo0oDooo00oooDooooooooog
000000 *edge-class*, *face-class*(] *body-class*0 000000000000 0COCOOOOOOO

good

14.1 0OO0OgOoOOOd

vplus vector-list [00O)
vector-ist 0 0 00000000 COO0ODOOO0OOODOOOOODOODO0ODOOOv+OO0O0O0O0OwvplusO 2

ugboobuooboobobboobooboobuoobuoobobooboan

vector-mean vector-list [OO]
vector-list 0O OO OO0O0O0OO0O

triangle a b ¢ &optional (normal #£(0 0 1)) (00O
a, b, c 00200000 3000000000000 00n0ormel00a,b,c0000000O00O0OCOO
O0000Otriangled @,b,c 0000000000000 2000000000n0rmel0000000
00000 ab,c00000000D00000O0¢triangle000000000000DDOO triangle O
O000D0c¢0 «b00000D0OD0O0O00ODODOMDO a-cOOO0DOODOOODOOOO

triangle-normal a b ¢ [00O)
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cbcO00D00000ODOODODOODOODOOOODOODOOOODODOO

vector-angle vl v2 &optional (normal (v* vl v2)) [00O]
200 00000000000000000O0000O000000 atan(normal-(vixv2), vi-v2)Owvl,v2
Onormal0000000000O000O0O00OOnermal000000000O0Ow1,0200000000R0
oooobooobooboobuoobuo oo rO0bUO0ODbUOODDbDUOODbDODbODODbODODbDODO
O000O0normel00000OO0O0OOODOO

face-normal-vector vertices [OO]
ggoobobbbooooobbbboooooobbbboooooobo

farthest p points [OO]
30000000000 pemmtsO 000 pOOOOCODOODOOOO

farthest-pair points [OO]
JO0000000n00n pemtsdOO0O00OO0O0OOOOOODOO

maxindex 3D-floatvec (0o
3D-floatvec0 30 000000000000 0O00O0ODOOOODOO

random-vector &optional (range 1.0) (00O
JO0obobooobooboooooboobooooboboooooboooon

random-normalized-vector &optional (range 1.0) [OO]
3000000oo0oooooooooo

random-vectors count range [00O)
rangeJ 0000000000000 count0O000O00O0OOO0OOOOO

line-intersection p! p2 p8 p/ [00O)
pl, p2 p3, p400000 2000000000000000pi-p20 p3p400000 2000000
O0O0O0000Oline-intersection 000000 200000000000 00000O0O00O00O00OOOO
gooobbbooo 200b0bb000000300oooboboogdyt, p2, ps, p40000O0OO0OOO
goooooo

collinear-p p1 p2 p3 Eoptional tolerance [00O)
pl, p2, p80 0000 30000000000 300000000000Ocollinear-p0d000 ||[((p2—p1) X (p3—p1):
O *coplanar-thresholdxO 000000 0OpI-p3 000000 p2000000O00OO0OOOOOOOO
Odo000odoooNILOoOoo

find-coplanar-vertices p1 p2 p3 vlist [OO]
pi, p2, p30030000000000000300000000000000000 O find-coplanar-
vertices DO O0ODO00D000D0OwhstDO0O00OOO0O

find-connecting-edge vertex edgelist [0O]
vertecU 00000 edgelest DO DO ODOOODOODOO

make-vertex-edge-htab bodfacs [0O]
bodfacs 0 Obody 00 00O face 00 0O 0000 O make-vertex-edge-htab 0 O bodfacs 1 0 0 00O O
0000000000000 OoO0o00oO0oU0ooOoOoUboOoOoOooooo

left-points points p1 p2 normal [00O)]
points, p1, p20 00000000 normelJ 0000000000000 DOOOOOO]left-points 00O
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pl, p20000000000000O00O0 pemnts00OO0O0OOOOOOO

right-points points p1 p2 normal [00O]
points, pl, p20 00000000 normel 00000000000 D0OO0O0OODOOUOright-points
O0pl, p20 000000O0DODOO0O0O0O0O0OO pemtsD 0000 oooOOQ

left-most-point points p1 p2 normal [00O)]
points, p1, p20 00000000 normalD0D000000O0O0DOO0OODODODOOOleft-most-points
O0p1,p200000000000000000000 peintsO0 000000000 DODOOOOODOO
agood

right-most-point points p1 p2 normal [OO]
points, p1, p2000000000 normed00000000000000000C0O00 right-most-
points D0 pl, p20 0000000000 000000O00O0 peints0 00000000 DOODOODOO
goooooo

eps= numl num?2 &optional (tolerance *epsilon*) [00O)]
20000 numIO num2000000 torelance 0000000000 OOOOODOOO

eps< numl num?2 &optional (tolerance *epsilon*®) [00O)
numlO0000 nem200000000 TOODODODOOOOnuml<num2-tolerance OO OO

eps<= numl num2 &optional (tolerance *epsilon*) [00O)
numlOO0 nem200000000000000000 TOOOOOOOOOnuml<num2+tolerance
good

eps> numl num2 Eoptional (tolerance *epsilon*) [00O)

numIO0000 nem200000000 TOOOOODOODO QO numl>num2+tolerance 0000

eps>= numl num?2 &optional (tolerance *epsilon*) [OO]
numlO0O0 num2000000000000000CO0 TOOOOOOOOOnuml>num2-tolerance
oood

bounding-box ooo]

:super object
:slots (minpoint maxpoint)

xy-yz-U zx-O0 000 0000000000000 000O00O0O0OODbounding-boxO000000O0O
000000000000000000000000D0000D0OObounding-box [0 Osurrounding-box
Oo0oopoooooooo

:box [Do00O)
00 bounding-box 00O O0D0OOO0DOODOOO

:volume D000
00 bounding-box OO OO0OOO

:grow rate [Do0O)
00 bounding-box U0 000 rete 000000000000 Oreted 0.0100001%000000

dinner point [Doo0]
point0 00 bounding-box 00000 TOODOODOODODOOO NILOODOO
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:intersection boz2 &optional tolerance D000
OO0 bounding-box O boz20 00O 0O bounding-box 0O OOOOOtorelance 100 D0 DO DODOOOODO
OboxOOOOOOOODOOODOODOODOODOODOOOONILODODOO

:union boz2 [DooO]
OO0 bounding-box 0 boz20 0 00O bounding-box 00 OO

:intersectionp boz2 [DooO]
00 bounding-box 0 boz2000000000CCCO TOOODODODOODOOOO NILOOODOOO
000000 :intersection 0000000000 O0O0OO bounding-box OO OOOOODOOOODO
gooooo

:extream-point direction [Dooo]
00 bounding-box 000 O0O0O0OOOOdirection000000D0D0DODODOODODO

:corners [Dooo)
00 bounding-box 0000000000 DOCOOOOOOOOO boxO 2000000040000
gbooobo30boooosbobooonog

:below box2 &optional (direction #(0 0 1) [DoOooO)
00 bounding-box 00 box20 000 direction 000000000 DODOOOOO TOOOODODO
boundign-box O direction 0 0 0000000000200 boxOODODODOOODOOOOODOOOO
gooooooooooo

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

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

make-bounding-box points &optional tolerance [0O]
points 10O 00000000000 O00O0O00O00Obounding-box0U0OOOOOOOONO

bounding-box-union bozes &optional (tolerance *contact-threshold*) [0O]
boxes0 OO OO0O0O0OO bounding-box OO0 OO0O0O0O0O0OO0O0O0OOODOO tolerance0 00000
good

bounding-box-intersection bozes &optional (tolerance *contact-threshold™) [0O]

boresOOODOOOOOOO bounding-box OO O DODOOOODODOOODODO toleranced 0 OO0
ooooo
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14.2 00000

go0ooO0O0ooOo00oDOoOoooOdOboedy00oooooooooooooooooooboooooon
pvertex ] nvertex [ pfacel nface U Upface 0O DODOOODOODODOOODOOODOOOODOpvertex
U0 nvertexOUOOOOOOOODOOOOODOO

line [Ooo]
:super propertied-object
:slots ((pvert :type float-vector) (nvert :type float-vector))

pvert D nvert 000 0000000000000 Opvert00 noert 0000000000t - pvert
+(1-t)nvert

:vertices [Do0O)
pvert O nvert DO OO0 OOMO

:point p [Do0O)
0000DO0O0 pOO0O0OODODOOODOOD3O000O0ODO0ODO0OOOP - pvert + (1-p)nvert

:parameter point [Do0O)
0000000 poimt0 0000000 OCOOODO0OOODOO:point0000D0O0OO0OOOOODOO

:direction [Do000O)
prert U0 nvert OO OO OOOOOOODOOOO

:end-point v [Do0O)
000000000000 bo0obo0bO vd pvertU00O000OOnvert 000000 vU nvert
O00000O0Opvert UOODODODOODOOOOONILOOOO

:box [Dooo)
00000 bounding-box 0 OO0 OODOO

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

:length [Do00o)
ooooboooboooa

:distance point-or-line [Do00O)
00000 point-or-line0 00000000000 0OOOCOOOOOOOOOOOOO pvert O nvert
goooooooooooo0oooooooooooDooobooOoOooOoooDoobD20000O0DOO
oooooooooobobooooo2000000000000000DOO0O0ODAO

:foot point [Dooo]
point0 000000000000 O00DOO0DOO0ODOO0ODOODOOODOOOn

:common-perpendicular [ [Dooo]
goooo/boobooboooooo20030bb00bbooboooDooooo200D0booboOoo
Ooo0oo00o0ooobo0Oo0000dd :parallel 0000

:project plane D000
planed pvert D nvert 00000 200000000000
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:collinear-point point &optional (tolerance *coplanar-threshold™) D000
collinear-p 0000 torelance DO OO0 O0ODO point 0000000000 OODOOODOOODOOOO
oboobodUdOpemt000000OO0O0OO0O0O0OOOOO0OOODODOODOODOODODODOODODODOOOO
00oooooNILOOoono

:on-line-point point &optional (tolerance *coplanar-threshold*) [Dooo)
pornt 0000000000000 0pvert D nvert U DO DODDODOUOO0O0OODOOOOODOO

:collinear-line In &optional (tolerance *coplanar-threshold*) [Dooo)
mhOOOOODOODOODOOODOOOODOODOO mOODOODODOODODOOO TOOOODOODOO
oooNILOOOO

:coplanar In &optional (tolerance *coplanar-threshold™) [DoOoo)
mMOO0O0000000000000O0O0O00O0O00000O0000O00O0O0O000O ImO 100000000
00000 o0ODOO00MOOOOOODOO0O0O0O0O0OO0DOODOTOOOOOOOODOODOONILODODOO

:intersection In [DooO]
InOOO0OO0OO0OO0OO0OO0OO0O0OO00O0O000O0OO:intersection1 0000 200000000000 20
cooobodoobooooboooooOoOooOoOoo0O0l10000b0O00OOOObOOCOODOOOODn
oboooboboo200000000000NILOODO

:intersect-line [n [Dooo)
mMOO00ODO0O0O0C0DOO0O0OO0CDOOOCOODOO0O000OD :parallel, :collinear[] :intersect
gooobooboobooboooonog

edge [Oo0o]
:super line
:slots (pface nface
(angle :type float)
(flags :type integer))

2000000000000 000D0O0ODOO0ODLOOODODOOpfacell nfaceOOODOOOODOOO
boobooooobooboobobobobobooobooboooobobobOoboboo0o0gn pvert
O0nvert OO0000D0O0O0O0O0000OOpface0 000 pface0 00000000 DODODOO::pface
nface 0000000000000 0O0O0O0OpvertD nvert 0000000 O00O0D0O0OOOO

make-line point! point2 (00O
pointl O pvert OO O point20 nvert 000 lineO0ODOOO0OODOOODO

:pvertex pf [Dooo)
pf0000000 pfaceODOONO pvertexO O OO

:nvertex face [Do00o)
faceODOOODOODO pface0OO0OO nvertexOO OO

:body [Do0O)
O000DOO0O000O0bodyOOOOOOODOO

:pface pv nv [Do0O)
0000 pv0 noO000D00O0 pvert 0 nvert 000000000 pfaced D OO

:nface pv nv [Do00O)
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0000 pvd 0000000 pvert 0 nvert 00000000 nface 0000

:binormal aface [Dooo]
000000 aefece0000000O0OCOOOOOOOODOOOODOODO

:angle [Dooo)
gooobbobboouo 2000b0bbbbooogo

:set-angle [Dooo)
gbooboobobob20b000000000000000 angle 0000000

:dinvert [Dooo)

:set-face pv nv f [Dooo)
fO pfaceOO0Opvd pvertex OO0 0O nvd nvertex D0 000000000000 ODOOOOOOO
pface 0000 nface U0 OODOODOOODOOODOOO

:contourp viewpoint Dooo]
Oooo0odooooobooooboodooooioboooinood pface0000 nfaceOOOODO
O wvewpornt 000000000 0OO0O0O0COO0 TOODOO

:approximated-p [DooO]
booobooooooboooooboooooboooooooooooooooooTooobooOoogn
coooooooooocOoooobcOoooooo

:set-approximated-flag &optional (threshold 0.7) [DooO]
EuwlispO00OO0O0O0OO0OOODOOODOODOOOOODOOODOf1lagsd LSBOOOODOOODOODOOO
gogoobobbboooobobbobbooooo

0002000000000 threshold0 DO OO0 OO 0O :set-approximated-flag 00000000 T
oooooo

:dinit &key pface nface pvertexr nvertex [Dooo)
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14.3 000U

plane 0 00000000000 DODOOO0ODOOOOODOODOOOODOOOODODOODODOD2000
O00oobo0oOobOoOd plane000000O0O0D0OOO0OOO1I0D000DO0O0OODO0OOOODOODO1O00O0O0OO
gbooobOoboooooboooobooooonog

plane [Ooo]
:super propertied-object
:slots ((normal :type float-vector)
(distance :float))

oboobOoboooobobooooobbooooobobooooOobooon

:normal [Do0O)
oooobooboobooobogo

:distance point [Do0O)
O00dbpemt00O0000O0ODOOOOODO

:coplanar-point point [Do0O)
O00point000000D00O0O0O0OOOODODO TOOOO

:coplanar-line line [Do00O)
O00me0O0DOODOOOODOODOODOODTOOOO

:intersection point! point2 [Do0O)
pointl 0 pont20 0000000000 0O0O0OOO0OO0OODOO0OOOO0ODOOOOODbOOODbDDbDOO
goggobboobbbbdooooubbbbuduudn sparallel OO0

:intersection-edge edge [Dooo)
00000 peint10 pont200 0000000000000 0O00O00OO00O0COO0OOOOO

:foot point [Dooo)
000000 pesntO00000O0O00OOOO0OOCOOODOOOOODOO

:init normal point [Do0o0o)
point000 normal 000000000000 CO0D0O0O0O0O00RermalD000O00D0OOODOO
000000|normal| =1

polygon [0o0o]
:super plane
:slots (convexp edges vertices
(model-normal float-vector)
(model-distance :float))

polygon 0000 0O0ODOOODOOOOOconvexp OO DOOODOOODOOOOODOOODOODOOO
UO00O0OedgesUOOOOODOOODOOOO0ODOOOO verticesOUOOOODOOOOOOOODOOODO

:box &optional tolerance [DooO]
000000000 bounding-box 0000
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:boxtest box2 &optional tolerance D000
000000000 bounding-box OO OOOODO boundign-box O box20 0000000000
00O00DbOo0o0OOoDbDOoooOoNILODOOoO

:edges [Do0O)
goboboooboobooboboooobo0obUoboboobooboobobObobDoobobobo
gogodoogoobooboooboobobobdoooooooobooobobbbobdoooobDbDbbbobog
goodogoobbobobobobbotoddooooobbobbboboddoooobDbbboboog
goooobooboobooboobuoobooboboobooboobbobDbobobooboobo
dooobdoobooboboboboooboobooboobooboooo

:edge n [Do0O)
U000 nO0b0OOOOOOO

:vertices [Do0O)
gobobooobooboobobuooboobOobOboOobOboo0oboobobooboUobobobo
ggodooobobooboobobooodoooooooobobooboobbboboooooobobobbbobobog
gooobbobbooooobbbbbdooouoobbbboooooobo

ivertex n [Dooo]
b 000000000

:insidep point Eoptional (tolerance *epsilon*) [0oOoo)
0000000000 U pemmt0000000O0OO :inside,:outside U U 00 :border U
godd

:intersect-point-vector point vnorm [Do00O)

port0000000000O0 vnermO 00000000000 OO0ODOOOOODOOO

:intersect-line p1 p2 [DooO]
pl0 p200000000000000O0O0C0OC0O0O0O0O0OOOCOOOOOONILOOOOOOOOO
cooooocoooboboooooobooooooo

:intersect-edge edge [Do0O)
edge 00 0000000OOO0ODOOODOODOOOOODOOODOOOOONILOOODODOODOOO
ooooboooboobuoobooboo

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

:transform-normal [Dooo)

:reset-normal [Do0o0o)
O00000000 verticesOOUODODUOODODOODODOODODOODOOODODO

:dinvert [Do0O)

:area [Do0O)
oboooboooboooo

:init &key vertices edges normal distance [Do00O)
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face [ooo]
:super polygon
:slots (holes mbody primitive-face id)

000000000 O000mbodyd typeO OO0 bodyd bodyOOOODODO (:top, :bottom, :side)

oooooo
:all-edges [Dooo)
:all-vertices [Do00o)

00000000 00000DODOO0O0000b0DOODO000b0DOO00 :edges O :verticiesO OO
gooooobooogoboboooogoooo

:insidep point [Dooo)
point0 00000000000 O00O00O000000 peet00000O0O0O0OOO0O0OOOOOOOO
gboooboboobooboooooobooogn

:area [0o0oo)
gbogbgooboooboobooboobobboboobooboobuooboobon

:centroid &optional point [Doo0]
gbodboboopoooooboboboboboobobooobbpemt0DO0DO0OODOODODO
Oooobooooooooooooz20o0000o0o000obo0ooooooooooonoondpointd
cooobodoobobooobooooooOoOoboOoOoOoOoOoOoOoOooOooOoOooOoOoOoOooOooOoOOOOoODnn
uboooboodg

:sinvert [Dooo)
ggooboobbododoobooooboobobboooooobobbbboooooobbbbuooob b

:enter-hole hole [Dooo)
00000 heleOODOO

:primitive-body [Dooo)
0000000000 bodyOQdoQO

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

:face-id [Dooo)
OO0 body OODUODOOOOOOOODODOODODOODODOOOD ((:cylinder radius height
segments) :side <d) OO0

:body-type [Dooo)
0000000000 bodyOGQd OO

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

hole [Oo0o]
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:super polygon

:slots (myface)

000000000000 0000000000face0 00000000000 holesOOOOOOO
hole OO OODODOOOODO

:face

oooo]
00 holeDDOOOODDONO

:enter-face face [DooO]

O0 holeOOODOOODO faceUODDOODOOODODOOOOOOfaced OO0 :enter-hole0 000
gooooOobooogoooo

:@init &key normal distance edges vertices face [Do0O)
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14.4 00O (body)

body [0OO]
:super cascaded-coords

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

oooooobooog

:magnify rate [Do000O)
OO0 bodyOOODODO rete0000000OO00OOcsgOO0O0DOODOODOODOO

:translate-vertices vector [Do0O)
000000 b0oO0b0O0d0b0wector D000 O00OODOO0OO0OOO0O0ODLOODOOODODO csghld
gooooooo

:rotate-vertices angle azis [Dooo)
0000000 awsO00D00 angle0O00D0OD0O0D00OO00O0O0 csgOO0OO0OOODOOO

:reset-model-vertices [Dooo)

:newcoords rot &optional pos [DooO]
0000 rtd posO 0000000 OpesO00O00O0DOOO newrotdO coordinates 1000000
goooo

:vertices [DOooo)

OO0 bodyOOODOOOOODOOOOODOO

:edges [Dooo)
OO0 body OOOODOOOODOODOODOOO

:faces [Dooo)
OO0 body O0OOO0ODOODOOOOODOODOO

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

:Euler [Dooo)
OO0 body UDODODOODOOOOOODOODO faces+vertices—edges—2—holes 0O OO0 OOO
—2rings 00 0000D000OO0ODO

:perimeter [Dooo)
gdoobbobbooooooboboo

:volume Hoptional (reference-point #f(0 0 0)) [0o0oo)
OO0 bodyOOQOQOOODO

:centroid &optional (point #f(0 0 0) [0o0oo)
O0body 00ODOO0OOOOODOODODODODO

:possibly-interfering-faces box [Dooo)
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:common-box body [DooO]
OO0 bodyOOO bodyOO0OOOO0O0 boxOOOOOOO200 bodyOOOOOOOOOOOOO
oooOO0OO0O0O000boxOOOOOOOOOOOOO

:insidep point [Do0O)
O0Opoint000 bodyOOODOOOO:inside 0000000 point000 bodyODODODOOODOO
O0:border U0 00O0O0O0OO0MOO :outsided 0 OO

:intersect-face face [Dooo)
00000 body OO0 faceOO0ODOOOOODOODOTOOOO

:intersectp body [DOooo)
00 body OO0 bodyOODODOODOOODOOO

:evert [Dooo)
0000000000000 000Do0bOooDgodO bodyOOOOOoOOoOOO

:faces-intersect-with-point-vector point direction [Dooo)
point 00 directionO00O00O0O0OOOOOOOOOOOOOOOOODOOO

:distance target [Dooo)
target 000 000000000000 0O000O0ODOOQO:distance00000Otargetd 00000
gooobooobbbboooooobobo

icsg [Dooo)
body DOOODOOOOOOD csgO0ODOODOODO

:primitive-body [Dooo)
00 body O0OOOOO bodyOODOOOOOO

:primitive-body-p [Dooo)
00000 body0 @30O0O00O0O0O0OOOOO 1000000000 bodyOOoOooooTOODOO

:creation-form [Dooo)
OO0 body OOODOOO LispdOOODOO

:body-type [Dooo)
00000 bodyOOO body OODOOOO bodyODOODOODOOOOOOOObodyODOOOOO
gooooooooooo

:primitive-groups [Dooo)
20000000000000000000000O0 bodyOOOOODODOOOO (body+)0000O0
body 00D 0DODOOOODOODOODOODODODOO bodyOOOOOOODO

:get-face &optional body face id [DoOoO)
bodyO OO0 bodyOOOODOOO bodyOOOODOODOOODOOO bodyODO 1000000000
:cube, :prism, :cone, :solid-of-resolutionU000O00OO0O NILOOODOOOO faceO id0DO0O
O000000O0bdy0 00000000 O0ODODO0OODOfece00D0D0O00DODOOOOODODOOOODOO
OO00OO0DOOfacedO:top,:bottom [ :side0 00 1000000000C0OQO (send abody :get-face
:cylinder :top) O0abody 0D OOOODOOODOOODOOOOOOO faced::side0 00000
OO0OO0O0O0ODODODODDOODODODODOO (send abody nil :side 2) D00 00000000 0O Oabody
00000 bodyOOODOOODOOOOODOODOO
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:init &key faces edges vertices D000
gJacesOO OO bodyOOOOOODO :faces0O0DOO0OO0O0O0OONOD :faces, edges O :vertices 1 0 O O
0000000000000 ooobooooDbooooboooo
0000000000000 0000000000body 0000000 3IOOOO0OOO0OO body
000000 @M@B0O0 bodyDOOODOOODOOODO

:constraint b [Dooo]
OO0 body O 000000000000 bodyUDODOODODOODOODOOODODODOD M@BO

goooooobo
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14.5 OO bodyOl oo

make-plane &key normal point distance [OO]
point0000normal 0000000 plane 0000000000 pommt0000000 distance 0O

gbooobgooobon

*xy-plane* [O00O]
*yz-plane* [0O0]
*zx-plane* [0O0]

lz

make-cube zsize ysize zsize Ekey name color
x,yzO0OOOD0OO00O0OO wxsize,ysize,zsize D0 0000000000000 O000O0OO bodyOOQOOd

gooono

make-prism bottom-points sweep-vector Ekey name color [00O)]
sweep-vector 10 0 0O bottom-points 10 0000000000000 0OOOOODOOODOOOODOOO

sweep-vector 00 0000000000 DOO0ODO00D0000O0DOO00ODODOODO bottom-points
0000 body OOOO0OOOOOOODOODODODOOODOODOODOODOO (make-prism *(#£(1 1
0) #f(1 -1 0) #f(-1 -1 0) #£f(-1 1 0)) 2.0) D000 20000000000

make-cylinder radius height &key (segments 12) name color [0O]
OO0 radius 000 height 00 0000000000000 Oxy-00000O000ODODOOOODOOO

ooooboooo

make-cone top bottom Ekey (segments 16) color name [00O)]
000 tepO OO0 bottom OO0 OODOOOOOtep0 03000000000 ObottemO0 00O Qgn
000000000000 00DOO00000O00DO0000D0O0ODO0O0D00 (make-cone #£(0 O

10) (1ist #£(10 O 0) #£(0 10 0) #£(-10 0 0) #£(0 -10 0))) 0OOOOOOOOCOOOOODO
god

make-solid-of-revolution points &key (segments 16) name color [0O]
points00zO00000000000000000O0O0pomts0 0000 200000 z0000000

000000000000000000 (make-solid-of-revolution ’(#£(0 0 1) #£(1 0 0))) OO
000000 (make-solid-of-revolution ’(#f(1 0 1) #£f(1 0 0))) ODOODOODOOpoints0 00O
0000000000 0000000D00000D0O0000DOOO0O000O

make-torus points &key (segments 16) name color (00O
000000000 torus00000Opommts00000000O0O0OO0OOOO
make-icosahedron &optional (radius 1.0) [OO]
022000000000000000000000O
make-dodecahedron &optional (radius 1.0) [OO]
0120000000000000000000000
Oo]

make-gdome abody
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cubl=(make-cube x y z) (make-torus point-list)
z
‘D ? z v2 v3
v v4
S X X
y
v6 v5

cyll=(make-cylinder radius height) ] ) )
(make-solid-of-revolution points)

) :
7 ‘ v3— v4

height
v2
vi v5
X
v7 v6
(make-prism points sweep) (make-icosahedron radius)
‘(ﬂ\ radius
- ‘ 47‘\
L : sweep
[T St wy SO vs 47
v3 S b
vi v6

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

vi

- (body+ cubl cyl1)

cubl

0 10: OO body

140
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abody0 0000 40000000000000000000000C0000O0abedy0000O0O 2000
000000000000 0Omake-gdome0OOOO00O0OO make-gdomeOOODODOOOOOOO
0000ooO0o0obOO0bOO0obO0obOO0bO0O0D40000b0O0ODbDOODnd20, 80,320, 1280, 512000

goodd
(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 OOO0O0OD0OOOO0O0DO2000000000000000quickhull00OO0O00O

quickhull vertices Eoptional (normal #£(0 0 1)) [OO]
200000000 20000000 bODbDODOO

convex-hull-3d vertices [00O)
gift-wrapping 0 0000 3000000000000000

make-body-from-vertices vertices-list [00O)
00000000000 bOO000O0DO0bOoU0ODOODOObDOObOOnD bodyO oo

14.6 bodyUO O OODO

face+ facel face2 [OO]

face* facel face2 [OO]
facelO face20030000000000O00DOface+0 0000000 0ODOOOO0ODOOOODOO
00000000000000000000000 2000000000face*0 0000000000
00000000000 0oooooOooNILOODO

cut-body body cutting-plane [OO]
body O cutting-plane D0 00000000000 O0ODOODODOODOOO0O

body+ body! body2 Erest more-bodies [00O]
body- body! body2 [00O]
body* body! body2 [0O]

20000000000 bodyOOO0OOOOOODODOOOOOOOOO bodyOObody+, body-,
body*D 000D OD0O0O0ODO0OOOOD bodyOUDOODODOOOOObodyODDODOODODOOO
goobObOO0000obooObObO00o0oboobObbO0000000b0000 *coplanar-threshold*,*contact-thres
OO00D0O0OO00o0O0O0bo200 bodyODOOOOOOODOOOODOOODOODOOOODOOOODO
000000000000 bodyOOOOODO bodyOOOOODOOOODODODOOODDODOODODO
gooood
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body/ body plane [00O)
make-plane 00000 plane 0000000000000 planed bodyO OO DO OODOOODOOO

O bodyOOGOOODO

body-interference &rest bodies [OO]
bodiesO000 10 100000000000 DODOO0ODODOOOODOOODO 200 bodydOooo
ggg

14.7 OO0

coordinates-axes U0 000000000000 300000000000000000D z0D0000
OO000line0 000000000000 OO0DOOOOOCcascaded-coordsO00000000O0O0O00OOO
OO00000000DO0bodyODDOODOOO cascaded-coords 1000000000000 O0ODOODOOOO
oo0oooobodObodyd OO oooboOoooobobOoOooOobOooboobooDboOoo

coordinates-axes 000
:super cascaded-coords
:slots (size model-points points lines)

gboogb3gnoboobooobooon
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14.8 0O0OO0O0OO0OOOOO

0000000000000000000000D00000000Ocontact/model2const.l, contact/in-

equalities.l, contact/drawconst.l

constrained-motion ¢ [OO]
ugd cO0oooooobbbooooog

constrained-force m [0O]
0000000 bodyOODOODOOOO bodyJOODOOOOOOmODDO constrained-motion 00 0
gooooooooboooa

draw-constraint ¢ [0O]
oo c000g
draw-motion m a b [0O]

o0 bO00000O0O00DODOODOODOOODOOODOOOOODDOOOODOOODODOOOO

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) #£(-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)
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(draw-motion m)
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gobooboobobobobooboobobbobooboobooobo

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

goboboooboobobooboboobootbobooboobooboboobobooboboobo

goo

12: Possible motions of a peg in a hole

O
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14.9 O 0O0O0O Voronoi Diagram

00 : Philippe PIGNON, 000000000

000000000 Common LispO0O0000O0O0O”A sweepline algorithm for Voronoi diagrams”, Pro-
ceedings of the 2nd Annual ACM symposium on computational geometry, 1986, 313-322. 00000000 0O
0000000000ooooo0o0o000000000o0o0oooo000000oo0oooooooDoO0ooo
ETLO Euwslisp0 0000000000000 O000O0DOOOO0ODOOOOOO Common Lispd00000O
0o0ooooobobb0utilities. 10 000000O0OOOOOOOOOOOOOODOODODODODODOOOOOO
O000000O0D00D0D0OD0ODOD0O0O000000000

OO0: 0000000 voronoi diagram 0000000000000 0OO0O00DOOOO00OOOO0O0OOOO
obooobooboooboobooooobooooooboooon

gb: 00b0o0oooboobooooboobooooobooboon

DATA= (
(x11 y11 x12 y12 %13 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

OO0O000ODATADOOOOOOOODOOOOOODODODOOOOOOOOODOODODOOOODOD
gobooooooobooboboboooooooooboboboooboooooooboOoboboooboon
booobobooboobooooboobooooboboooboooban

00: *diagram*:200000000000000000 (utilities]10000000)0000000OOOOO
OO00Osymbol0OOOOOO0DOOOO field D00 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 00 00O field 0 O cons(z,y) 0 0 O O vertex 0 O
O0000O0Opredd succ field00decl 0000000000000 OO0O0OO0O0OOOOO (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 OOOOD0ODOOO0ODODOONO segment 1000

type0O020000000000000C00O00 siteDDDODODDOOOOOOOOOOOOOO start-end
OO00O0OD0OO0O0O0OOvoronoi diagram 0 O02000000000000000000000O00O0O outflag
000000 outflagOOCOOODO
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googd: 0booboboobooboobooboobooboobobboboboobooboon

l. 0obOoboooooboooobooboooog

utilities.] 0000000000000 eusxOOOOOOOd
polygonalvoronoi.l OOOOOOO
testdata.l oo0ooooooooogo

2. O00Ewlisp0 00000000000 0O0ODODOD utilities.10O0 00O O”compatibility pack-
age’0 0000

3. 0003000000000 00o0bOoOoOO00000oo0bOobObOoOoO0oOoOoooooooag
utilities.l

polygonalvoronoi.l
testdata.l ooooooooooooooooooon

4. (pv demoworld) 00 0000000000000 OOD0O0OOOOOOOOO*diagram*0 00
voronoi diagram 0 200000000000

eusx(Xwindow 00000000000 Ewslisp) 000000000000 diagram 0000000000
gooooooboo

(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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‘,_,«hl't"r‘]er-pl ane

projection”

distance "™/
viewcoords e\ -
X

z

worldcoords

0 13: viewingOGOOQOOOO

15 Oooogooood

15.1 00O (viewing)

viewing 0O OOODOOOOviewingOOODOOOODODOOOOODOOOODOOOODOOOODOOO0ODOOO-2
0000000000000 D00D0OxyOOOOODOODOO0OOYviewingO cascaded-coords 000000
0000 O:translate O :rotate O :transform 0O 000000000000 O0OO0O0OODOOODOOcascaded-
coords 000000000 D0ODOU0OOOOODODODOOOOUOOUODODOOOOOODODODOO
0000000000000 00viewingO0OOOODOOODODODOODODOODOOODOOODOOOOOOOOOO
0000000000000 oo0oo0oo0oo0Do0o0oooDoo0Dooooooooooon
0000000000000 0o0oo0oDo0DOo00D0OOnviewing O viewcoords OO O OO OODO
0000000000000 000000OviewingOOOOOOOOODOOODOO

viewing [ooo]
super cascaded-coords

:slots (viewcoords)

viewing O OO QooOoOd

:viewpoint [Dooo)
OO0 viewingOOOOOODOODOODOOOO

:view-direction [Dooo)

viewing OO OOODOOOO0ODOOOODOOCOOOOOODODOviewingOOOO 200000000
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:view-up 0O000]
0000000000000 viewingd yOOOOOOOOOyOOOviewportO0OOOOODO

:view-right D000
0000000000000 viewing xOOOOOOOOOxOOOviewport 0OOOO0OOOOO

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

:init [Do0O)

&key (target #£(0 0 0))

(view-direction nil)

(view-up #£(0.0 0.0 1.0))

(view-right nil)

&allow-other-keys
viewing 0 [0 cascaded-coords 0 0 O 000 0O :pos O :rot O reuler O :rpy 000 nit 000000
J000dviewingOOODODODODDODDODDODODDODDODODODDODODDODOOODOODDODOODOOAO viewing O ranait O
000000000000 oobobob00b00#twrget 0000 0OD0O0O0ODODDOD0O0OOOODODOOOO
target 00000000000 wiew-rght 0000000000000 xyOODOODOOxOODOOO
000 :view-direction O :target 00 0 00000000000 0OODODO0OOOO0ODNO :view-up OO0
wiew-right 00 0 0 00O target 00 0 O view-direction D000 0000O00D0O3000000000O
gooooboboboooooooooooa

15.2 00

parallel-projection 0 perspective-projection 00 000000000000 O0ODOODO 4X4000
00000000 CO0D0ODOO 300000000000 bOOOprojectiond0d00OOO0O0OODOOODO
000000000000 0DO0O00DOOviewingDODOOOOOODOOODOD2000000000000R0
OO0 viewingOODOOOOODOOOOOOOODDODODDOODOODOODO3DOODOOO :project30 0O
O0O00O0o0o00O0O0Db00bO0boo0o040b000o00o0ogbotOlhome2normal 0O000OO0O0OOOO
00000000000 000000000000O000LO0O000DU0ODO0ODUOoOOO (NDC)ODOOO
00o0o0dboO0o0oO00ooOoobOoOoooooooDoooooOooooDoooDd xyz000000-1001
0000000000000 000D0O0O000C000D00O0000000D0OOO0Operspective-projection
0 parallel-projection 0 000000 OO OO perspective-projection 0 0000000000 OO00O0O
OO00O0O0Oscreenx screeny 0000000000000 viewingOOODODO windowDOODOOOOOOO
0000000000000 Oviewdistance 00000 viewO O OOODOOOODOOODOOOODOOODOO
OO0 0Oviewdistance U0 00000 0viewO OO windowODDODOOOOOOOOODhitherD yon OO OO
gobO0oOoOoO0obOoOobOooO0obOOo0obOo0o0ooOOoobOobOOo 20000000 DOO0OOOOODOOODO
0000000000 0DbO000O0DoDO0oooogDg viewport 00 OODOO0OOODOODOODODOO

projection [oooj
:super viewing

:slots (screenx screeny hither yon projection-matrix)

4x400000000000O000O00O000O0

:projection &optional pmat [Do0O)
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O00pmatO0000D00O0O0OOprojection-matrix 00000000000 :projectiond J0 0
04400000000

:project vec D000
vec0 0400000 3000000000000wec00000000O0O0O00O0O0OODOOOOOO
obooooOoboooooooooon

:project3 vec [Do00O)
veeJ 0000 3DO0O0O0O0Ovec0O000OOODOOO0ODOOODOODOOODOOODOODOOODOODOO
gogoobobbuoooonon

rview wvec [DOoo)
vecl viewingO OO UOUOODOODOODOOODOOOOOOOOODOOODOoOoboooobooooooo

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

:hither depth-to-front-clip-plane [Dooo)
0doooboooooobobbooooooobbodooooobObo0oooooDobooooon
goooooooo

:yon depth-to-back-clip-plane [Dooo)
oo b bbb oooooobobooooo
goooobooobo

:aspect &optional ratio [Doo0]
000000 Oscreen-y O screen-x 000000000 reteo0 00 0000O0OO0OOO0OOOOO
00 000screen-y O screen-x * ratio 00000 00:aspect 000000000 0OOOOO

:init Dooo)]
&key (hither 100.0)
(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 [ooo]
:super projection

:slots

O000000000hd(DO0O00OO0)0D00000O00ODOOOO0ODOOO

:make-projection [DooO]

perspective-viewing [oooj

:super projection
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:slots (viewdistance)

ogboooboobooog

:make-projection [Dooo)

rray u v [Dooo)
000000000o000oo (ww)DOOODODODOO0O0ODOOOOO

:viewdistance &optional vd [Dooo)
viewdistance 0000000000000 O00O00ODOwWdO000O0O00DOOODO viewdistance OO
O000Oviewdistance U000 000D 0D0ODDO0OO0OOWOIODODOODOODOOODOOOOO
view D00 O0OD0O0ODO0O::viewdistance 0 000 0 viewdistance DO OO

:view-angle &optional ang [Doo0]
0000000000000 eng0 0000000000 0O0DOO0OO0DOOOOO200 (0D 04000
0)00500 (0 090000)0000000000O0viewOOODODOODOOODOODOOOOODO
O0000O0viewdOOOOODOOOOOOOOOOO (O0)viewingOOOOOOO viewOOOOGO
OOwiew-angle 000000000000 O0OOCOO0OODODOOOODOO

:zoom Eoptional scale [0oOoo)
O00Oscale 0000000000000 scale0 0000000000000 O0OOODODOOO viewdistance
0000000 00Osceled 0500000000000 viewDO 2000 viewOODOODOO:zoom
0ooooobbooooooooo

:lookaround alfa beta [Do00O)
00000000 0obbbbb00O0U0UUUU hither OO ym DO OoooooooooO
viewingDOODOOOOOOOODOO z0000 fe0000000000OO00C00OODOO xOO00O beta
0000000000O0:lookaround O0viewing 0 OO 000000000000 O0OOOOOOOO
good

:look-body bodies [Do00O)
000000000000 hither/yonOOOODO bodies0O00OO viewport 00000000 OODO
OO00000000DD0O0O00D0 bodiesd bounding boxDO0O0O0O0O0O0O0DOOOOODOODO

:dinit &key (viewdistance 100.0) &allow-other-keys [DooO]

15.3 Viewport

viewport 00 000000000000 (NDC)ODODO 300 viewport 00000000 OOOODOOODO
000000000000 0DOO00O0Oviewport 100000000 OO0ODOOOODOOODOOOviewport
000000000x00yODODODODODOOOOO:init0000000O0O :width O :height DO 00000
JooobobDO0OO0O0dU meenterd :ycenter D OO Oviewport U0 D0 ODO0O0O0O0O0ODODOOOOOODOO
oobooboboobooboobooboobooboobOb0 4014000b00bO0o0ObO0O0ObDOODOO
000000000000 20000000000000000O00DO00DOO0OO0DOOOODODOn
000000 windowODOOODOODOOD XwindowOODOODOODDODODODOODODODOODOOODODODODOOODOO
viewport U0 O0O0O0ODO viewport 000000000 OOOODOOOOCODOODOOOOOODOODOOOO
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gooobooobooboobooboooomm

viewport D00 DODOD0OO0O0O0 viewport 000000 D0O0OO00O0000yO0O0O0OODOOOOO
OO00o0000000O00 windowDOOOOODOOOODOOOODOOOODOODOOODOyOOOOOOO
OO00o00O0o000oO0o00oooOboOo0ooboObkRegtDOOOODOOOODOOOODO

homo-viewport-clip v v2 [00O)]
v10 02004000000000000000030000000000000000O000O00OO
r=-l,z=1,y=-1,y=1,2=0,,=1000000000000000020000000000
000000000000 viewport 00000000 ODOOOOODOOONILOOOO

viewport [ooo)
:super coordinates

:slots

viewport 000 0000000000000 0O0NDCOOOOOOOOOCOCOOOODOOcoordinates
000000000000 Oviewport 00000 0DDOOOODOOOODOOOO

:xcenter &optional xcenter [Doo0]
00 viewport 0 xOOOOOOOOOOOxecenter 000000000 OO0DOOODOO

:ycenter &optional ycenter D000
00 viewport O yOOOOOQODOO

:size Eoptional size Coog]
OO viewport 0 xO0O yOOOOOOOOOOOOOOO

rwidth optional width [Doo0]
00 viewport 000 width OO OODOO

:height &optional height [Do000O)
00 viewport 0000 herght 0O OO OO

:screen-point-to-ndc p Dooo]
p0000000000000O000O0000O00OO0U0OUPLOOODOO0ODO0ODO (NDC)ODO
oooooooooon

:ndc-point-to-screen p [Do000O)
00 viewport 0 NDCOOOOO p0O00000O00O0ODDOOOOO

:ndc-line-to-screen pl p2 &optional (do-clip t) [Do0O)
2003000000 p10 p200NDCOOOODOOO0ODOO0ODODOO 200000000000
00000000000 Odo-clipd non-NILOOODOODOOODOODOODOOODO

:dinit &key (zeenter 100) (ycenter 100) (size 100) (width 100) (height 100) [DoOoo)
000 viewport 00 O0OO0OOOOO

15.4 Viewer

gooooboooOoOo0o0ooo40bobobobobo0ooooobooOloo0oooooobooOon200 viewing
000000000000 viewingd300O NDCOOOOOOOOODOOOOO viewportd NDCOOODO
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000000000004 000000000000000000000000000 viewsurfacell viewer
00000000 viewing O viewport 0 viewsurface 0 0000000000000 0OOOOOOOO
0030000000 draw D hidO OO viewer UOO0OO0O00OODOOODOO

viewer [oooj
:super object
:slots (eye :type viewint)
(port :type viewport)

(surface :type viewsurface)

viewing 0 O viewport 0 0 0 O O viewsurface 0 0 0 Cascaded Coordinates 0 00000000

:viewing &rest msg [Dooo]
O0O0Omsg0O00000000OmsgO viewing(eye) 0000000000 OOCOOOOODODODO
viewing(eye) DO OOOOOOOOODO

:viewport &rest msg [Do0O)
O0OO0OmsgODO0O0O0OO0ODOODOOmMmsgO viewport(port) 000 O0O0OOOOOOOOOOOOOOO
viewport(port) DODOO0OOOOODOOO

:viewsurface &rest msg [DooO]
O00OmsgO0O0OO0O0O0DODOOmsgO viewsurface(surface) 1000000000 OO0ODOODOO
0 00O viewsurface(surface) 00000000 OOOO

:adjust-viewport [Dooo)
viewsurface 1000000000000 :adjust-viewport 0 port 00000000 OOOO0O
000 viewport 00O OO OO0

:resize width height (npupuiny
viewsurface :resize 10000000 Oviewportd :size 0000000000000 viewsurface
ooooooogo

:draw-line-ndc p! p2 &optional (do-clip t) [Do00O)
NDCOOODOODOODO 20000 pt,p200000000

:draw-polyline-ndc polylines Eoptional color [DoOoO)
NDCOODOODODODODODOoOOooOoooog

:draw-star-ndc center &optional (size 0.01) color [Doo0]
NDCOOOOOOOOOO0o

:draw-box-ndc low-left up-right &optional color [DoOoO)
NDCOOOOoDooonog

:draw-arc-ndc point width height anglel angle2 €optional color [0ooo)
NDCODOODOODOOOd viewerJOODOO viewsurface 000000 O:@arcO00O0O0O00O0O
ooooooboooo

:draw-fill-arc-ndc point width height anglel angle2 Eoptional color [Do0O)
NDCOOOODOOOoOooogo

:draw-string-ndc position string &optional color [DooO]



15. 0000000000 155

NDCOOOODOOOO position O string 00 00

:draw-image-string-ndc position string €optional color [0oOoo)
:draw-rectangle-ndc position width height €optional color [Dooo)
:draw-fill-rectangle-ndc point width height Eoptional color [Dooo)
:draw-line p1 p2 &optional (do-clip t) [0oOoo)

gbooboobooboob 20000 pLLp20000000O0

:draw-star position Eoptional (size 0.01) color [0oOoo)
Ubooboon pesitton 0 0OO00O0O0O0OO

:draw-polyline vlist Eoptional color [Dooo)
00000000 Wwhkst0 00000000000

:draw-box center &optional (size 0.01) [DoOoo)
Uboogboodn eenter OO0 DOOO0

:draw-arrow pl p2 [Dooo)
plO0O p2000000O0ODOO0OO

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

coordinates 00000000 sizeQO0O0O0OOO

:draw &rest things [Do00O)
300o0o0o0o0o0o0oo0oOo0oO0O00bOo0Oo0b0 30000000000 000000000
OoOo000odoooOosoooooooOCoOODOOo0oOoDDOOO0O0O00OthingO (drawd 000
O0obo0obooboboboviewerJOOODOOOOOODODODODOODODODODOODOOODOOO
idrawners 0000000000000 0:drawO000000 :drawners 000000000 1ine,
edge, polygon, face OO O body OO OOOOOviewer 10000000 :draw-xxx(xxx 0 00
00000000000000)0000000000o0oO0

:erase rest things [Dooo)
0000 thingsOO OO

:dinit &key viewing viewport viewsurface [Dooo)

viewing, viewport 1 0 O viewsurface d 00 viewer 00000 eye, port 0 surface DO OODODO
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view [00O)
Ekey (size 500) (width size) (height size)

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 0000 *viewer*0 OO O ODOO

~ o~~~ o~ o~ o~ o~
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15.5 00U

draw &optional viewer Erest thing [00O]
viewerd thing DO OO thing DO O DO000D00D0O0DOD0O0ODOOOO0OO2000000000000
O000D00O00O0 (progn (view) (draw (make-cube 10 20 30))) O0xwindowO DO OODOODOO

draw-axis &optional viewer size Erest thing [0O]
viewer U0 0O thingOOOOOOO sizeD000000theng0 0000000000 O0O0O0O0OOOO
oooooogo

raw-arrow pl p
d 1p2 gd
*viewer*( p/ 00 p20000000000

hid &optional viewer Erest thing [00O)
viewer DO O0O0000O0OD0O0O0O0ODOthingdOfaceOOO bodyOOODOODOO

hidd &optional viewer Erest thing [OO]
O0O00DO0O0O0O00OODOO00OOhidODOODOOOO

hid2 body-list viewing OO]
edge-image 100 0000000000000 00O0O0O0O0O0O0O0O0O0O00O*hid*0 00000

render &key bodies faces (viewer *viewer*) (lights *light-sources™)

(colormap *render-colormap™) (y 1.0) [OO]
bodiesO facesOODOODO0OODODOOOOODOODOOOODODOODOOviewing, viewport OO
O viewsurface O O viewer D 00 0 0 0O O lights 0 0 light-source0 000 000000O0O0O0ODO
000 colormap 0 0 Xwindow O colormap 000000000000 DOOO bodiesd faces O OO
00000000 DO0O0ODO0O0ODODUO0ODOOOOcelormep 00000 0O0OODOO LUTOOOO
:color 00000000 DOO0ODOOODOOODOODOOODODODOOODOOOOOOXibOODODOODOO
OO demo/renderdemo. 10000000000 O0OODOCODO

make-light-source pos &optional (intensity 1.0) (00O
posUOO0OO0O0O0O0DO0O00O0OOmtenssty0 0000000000 OOOOOODOOODOODO
Ubdo0obo0boobobob0boonOb-intensity0 000000000

tektro file &rest forms [0o0]
xtektro-portx0 00000000 file00D0O0000formsO00000000O0OtektroO0OOONO
000 fle000000O0OOOOOOO

kdraw file &rest forms [0oo)
kdraw O Okdraw OO0 idraw 000000000000 00COO0OCOOOOOOCOOOOGOOO
OO00kdraw OO :output 0000 fileOOO OO O O*viewerx 0 0000000 DO kdraw-viewsurface
O viewport D000 forms 00000000000 formsO0draw 0 hidOOOOOOOOOODOO
0000000000 forms00000000000OO0Okdraw-viewsurface 0000000000
000 didraw 0 kdraw 0 0000000000000 O00OO0OOOOOOOOO0OOOOOOOfleO
O0000idraw0D 00 kdraw 000000 file00DOD00OO00OCDODO O EusViewer window 000 O
gooobobbbbbodooououobouoobbbbidaraw 00D O 0O0ODO0OOO0OOODDODDOO
00000 epsfile 0000000000 MIXUOOOOODOOOOOODOOOOOODODODODO
O0”lib/kdraw.]’0000000O000O0O0OOO
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pictdraw file &rest forms [0o0]
pictdraw 00 OMacintosh 0 PICTOOOO0OOOOO00OO0O0ODOOO00OO00O0ODOOODOOOD Opictdraw
00 filed :output DO 00000 OO DO pictdraw-viewsurface 0 0 O O *viewer*[ viewport OO OO
O0forms000000forms000000 drawO 000 KidO000O0O0O0OD00OODOOOOODOOO
000000000000 000000D00D00Okdraw-viewsurface OO OO0DO0OOOOPICT
O0000D0O000ooOooOoooog, fileb000D0CO0O0O0 PICTOOODDOOOOMacintosh O
macdraw [J teachtext 0O OOOOOOOOO

hls2rgb hue lightness saturation Eoptional (range 255) [OO]
HLS(Hue, Lightness, Saturation) D0 O00OO0OOO0OORGBOOOOOOOOHLSOODOOOO HSLO
00000000 hue O Orainbow circle(0 00 360) 0000000000000 45000 120000
240000 27000000 36000000000 !lLghtness0 00000 0100000000000C00
000000000 llghtnessO 000000 hueld saturationDO0O00000D0OODOODOOO lightness
010000000000saturation000.000 1.0000000000000000O00O00 saturation
0000000000000 0000000000D000D00000000Brenge00RGBOOOODO
ooooooooooooOosboobooooooooooooooooooooooOo0ooboooooOnoOn
ranged 2556 000 00000000ORGBO 160000000000000000000C0O Xwindow
O0OO0O0OO0COOO0OOOrnged 65536 00 000000HSVO HLSOOOOOOOOOOOOHLSO
00000 (rainbow) 00 lightness=0.5000000000

rgb2hls red green blue Eoptional (range 255) [0O]
RGBOOOOOOHLSOOODOOODOO

15.6 0O0OO0OOOOO

EwsLispOUOOOO0OOO0OODOOOOOOOOOODODOOOOOOODODOOOOOODOODbOOOOOn
gboboobooboooooobobooboobobooboobobooobooboooobobooobOoboob 10
gboboobOobooooobobooobooboo 200000000000 100000O00bO00O00bO0O0OOn
OO000D0 Xwindow pixmap 00000000 1000000000000 O00O0O0ODOOOOODODOODOOO
gooooooboboooooooboobobooboobobobooooobbobooboboboobboooDoo X
sercver UODOOOOO0O0O0O0O0O0O0DOO0O0O0O0OO0O0O0OOO0O0DOOOOOOO00OOO0O00OOO0ODOOOOOODAO
gbooooOooooooboooooboobooooooboo

0000000000000 000000000000*iewer*0OOOOOOO0OOOOOOOOOOO
0 00000pixmap-animation DO count 0000000000000 OO00O0OOOO0OODOOOOOOO
O0D0000Xwindow OO OODODO viewsurface DO OODOODO0OOODOO Xwindow pixmap 00O OO O
000000 pixmap O 0 playback-pixmap 0000000 OO O OO hid-lines-animation 0 hid 0 0 O
000000000000 000O00000000D000D0O0Oplayback-hid-linesO00000000OO0O0O

0000000007 Nib/animation.”’000 000 0O 0O ”llib/animdemo.l’0 000 ETA3 000000
000000000 hid-lines-animation 00 0000000000000 OCO0O0ODOOO0OODOOO

pixmap-animation count &rest forms [0o0]
formsO 0 count0 0000000000 O0O0O0OOx*viewsurfacexOOOOOOO pixmapO0 0000
O0OcountO0 pixmap 000000000000

playback-pixmaps pizmaps &optional (surf *viewsurface*) [OO]
pizmaps 0000000 pixmap D0 0000surfO0O00OOOOOOOO



15. 0000000000 159

hid-lines-animation count &rest forms [0o0]
hidO0OOOOOOOO formsO count00 0000000000000 0O*hid*000 hidOOOO
obooboboooboo20000000000000000count00000O0O0OOOOO

playback-hid-lines lines &optional (view *viewer*) [OO]
lnesO00200000000000wew0 000000000 0ODO0ODODO pixmap0000000OOO
odooobooboobooboboboboooboUo 20bob0bbooboboboooog

list-visible-segments hid-result [OO]
hid-result0 edge 000000000 OO0OOOOOODO
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16 Xwindow 0O OOODOOO

Euslisp 00O Xwindow OO DO O0O0O00O0O’eusx’ OO O0OOD0 EwslispO OO0 OD0OOOOOOOOOO
000MPeusx0000000000DISPLAY’00000 Xserver 0000000000000 Xsever 00
OoOorDISPLAY’ODCOOCOOOOOOOOODOODODODOO

EuslispO0 0000 3000000 XwindowOOOOOOOOOOOOOOOOO(1) XlibOO, (2) Xlib
0000 3) XToolKit DO O0ODDO0OO0OO0OO0O XToolKit OOOOODOOOOOOO Xwindow 00O
0O0"X’000oooboo0oo0oooo0ooo0oooooDoooDo Xliboooooooo”X0ooooDooo
000000000000 b0o0ob00ob0obOoOb0On0O XdefaultGC O X:DEFAULTGC U OO ODOOODOODO
X:XDEFAULTGC U O OO O

XibOOOOXwindowOOOOOODODODOOOOODOODOOOOOforeign0000O00OO0ODOODOOOO
oo0oXibOOOOOODOOoOoOOOooOOooooOoooooooooooooDboooooooobooooooo
OO0000000D0000000000000000XibOODODOOOO00O0 XserverOODOOOOOOOO
OO0 x:xdisplayx0 0000000000 DO0O0O00OO0O0OODOOCOXibODODOOOOOOOOOOOO
goooooobooboooboobooobooboboooboobobooboooboDobooboo200bDO0b0OOO
O0oooooooo Xlibogooooooooooooooooo 200000000000 000000
OO0000O0XToolKitOOOOODOOOOODODOD XwindowOODOOOOODOOOODOOOODO

gbobooobooboooooboboooooboboooboOobooon

propertied-object
viewsurface
x:xobject
x:gcontext
x:xdrawable
X :Xpixmap
x:xwindow

colormap

16.1 XlibOOOOOOOODOOODOOOO

x:*display* [OO]
X O display IDO O 0O 17

x:*root* O0O]
000000 root window OO QOOOOO

x:*screen* [OO]
000000 screen IDO O O 1

x:*visual* [00O)]

000000 visual IDO OO [T

x:*blackpixel* [00O]
000 pixel D =1

x:*whitepixel* [00O]

Seusx J0eus 000000000 OODOOOO
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000 pixel =0

x:*fg-pixel*
window D0 000000000000 ODOOQO pixelOOOODO *blackpixel*O

x:*bg-pixel*
window D0 00000000D0OO pixel DO OO O *whitepixelll

x:*color-map*
goooooooooboooooo

x:*default GC*
pixmap 00D DODOOOOOOOOO geontextl

x:*whitegc*
UdoobObO gecontextU

x:*blackgc*
UdoobO0O gecontextU

*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*d 00 16x16 O pixmap[

*gray75-pixmap*
3/400000000000 16x16 O pixmapO

*gray25-gc*
*xgray25-pixmap*( 0 00 25%0 000 GCO

*gray50-gc*
*gray50-pixmap*x( 0 00 50%0 000 GCO

*gray75-gc*
*gray75-pixmap*] 000 75%0 000 GCO

*gray*
"#b0bOb0O"

*bisquel*
"#ffedcsd"

*bisque2*
"#eedbb7"

*bisque3*

"#cdb79e"

*lightblue2*

161
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"#b2dfee"

*lightpink1*
"#ffaeb9"

*maroon*
"#b03060"

*max-intensity*

65535

font-cour8
(font-id

font-courl0
(font-id

font-courl2
(font-id

font-courl4
(font-id

font-courl8
(font-id

font-courb12
(font-id

font-courbl4
(font-id

font-courb18
(font-id

"x—courier-medium-r-*-8-x*")

"x—courier-medium-r—-*-10-*")

"x—courier-medium-r—*-12-*")

"x—courier-medium-r—*-14-x*")

"x—courier-medium-r-*-18-*")

"x—courier-bold-r-*-12-x*")

"x—courier-bold-r-*-14-x*")

"x-courier-bold-r-*-18-%")

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 window DO00O00O00O windowOOOODOOOODO

x:*xwindow-hash-tab*
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drawable ID OO0 xwindow OO O OOO00O0O0O0O0O0O00O00O0OOx:nextevent OO OOOO0O
00000 window IDODOOOOOx:window-main-loopO0 000000 OOODOOOODOO xwindow
000000000000 x:event-window O O OO OO

xflush [00O)
XibOOOOOOODOOODOOOOODOOODOO XserverDOODOXbOOOOO Xserver OO0
0000OXserver OO0 0O0O0O0OO00O0O0O0O0OO0O0ODO0ODODOOODOODODOODOOODDODODODOOO
goboouobooboooboooboobooobobobbouboobboobboboobog
000000000 0xflushO000O000OD000O0:lushOO000O0 xwindowOOODOOODOOODO

find-xwindow subname [OO]
*xwindows* D OO OO0D000O subname 0000000000000

16.2 Xwindow

Xobject [Oo00]
:super geometry:viewsurface

:slots

D000 XwindowOOOOODOOOOOOO0OO0ODOOOOOO0O00O00O00000O0O0O0OODDOO

oooooogd
Xdrawable [ooo]
:super Xobject
:slots (drawable ; drawable ID
gecon ; this drawable’s default graphic context object
bg-color ; background color
width height ; horizontal and vertical dimensions in dots

Xdrawable 00000000 O0OOO0OOCOOCOOOOOOCOOOOOOOOOOOOOOOODOODOO
Xdrawable 0 O xwindow O xpixmap 1 0000000000000 O000OOCOOOODOOOOO
ubooobooooboobooobooboooono

:init id [DoO0O)
id0 000 drawable 0 IDO OO drawable 0000000000000 GC(graphic context) O O
000000 drawable000000000000 GCOOO geonOOOOOOO

:drawable [Doo0]
drawable ID 0O OO

:flush [Do00O)
XibO0OOOOOooOOoOoOOoOooOooOoOooooooo

:geometry 0o000]
r000000000000000000000Oroot-window-id, xO0,y00,0,00,0000,
visual 0000000

:height [Do0O)
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x,y)
i * rectangle string ..
height 9 abcdefghijkX[YZ.
w idth &,y) L—imagestring
x,y) end-angle
¢ start-
start- angle
height
e1g+ Cc angle
4+—p
w idth end—-angle fill-arc

01400000

00 Xdrawable D00 0yO0O0O0O00OO0O00O0O0O0OO

:width [Doo0]
00 Xdrawable 00 O0xO000000000O0000O

:gc Erest newge [DoOoo)
O00Onewge 000000000 O00ODO GCOOOOOOOOOOODODO newged gecontext 000
000000000 Xdrawabled gcO00000000D0OO0OOORewgce000000OO0OOOOO
O00gcOOOOODO

:pos [Dooo)
00 Xdrawable 000 000000000000 O0DO0O0ODOO windowOOODOOOOOOOODOO
O0window OO ODOOOD0OOD0O000O00O windowdODOODOO windowOODOODOODOO window OO
000 windowODOODODODODODOODODODOOODOOO windowOOODOOODOOO

X [DoOoO)
00 Xdrawable OO window OO OODO0OO0O0O0O xOOOO0OO

1y [DoOoO)
00 XdrawableOO window OO O ODOOO00O0O yOOOOoOOO

:copy-from drw [DooO]
drw0000 drawable 000000 (Xwindow O 00 pixmap) 000 0drwO 00000 Xdrawable
gbooooooo

:point z y &optional (gc gecon) [Do00O)
(z,y) 0000000000 ¢e00D0000

:line z1 yI 22 y2 &optional (ge geon) [Do000O)
(x1,y1)00 (224y2) 0000000 ¢e0000000000g1, 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 (ge gcon) D000
(z,y) D000 O0O0 widthOOO height 000 0000000000000 O0O0000OOangle1 00O
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O000b0b00O0angle200000000DO0O0OOOODOOOOOODOOOODOODO

fill-rectangle = y width height &optional (gc gcon) [DoOoo)
oooooooon

fill-arc x y width height anglel angle2 Eoptional (gc geon) [Dooo)
ooodooooon

istring x y str &optional (ge geon) [Dooo)
(zy) DODOOOODOO s&r0000000000DO0O0OOO

:image-string z y str &optional (gc geon) [Do0oo)
g strdgggoobbbodooobbbobod

:getimage &key x y width height (mask Z[f{{ffff) (format 2) [Dooo)
server U0 ximage OO0 0000000000000 DO0ODO0OODOserver DOO0OD0OO0OO0OOOOO
D000 XlibD ximage D0 O0D000000000000D00OO00000DDOximageODOOODO
U00000000 :getimageJ 000000000000 DOpixel-image00O0O000O0O0O0O0OO
00w Oo0o0oooo0ooo ppmO0000DOOCOOODOOOODOOOODOD

:putimage image &key src-x src-y dst-z dst-y width height (gc gcon) [Dooo)
00 XdrawableOOOOOOOOO dmage000000tmage000000000O0 ximageO OOO
goooooooooboo

:draw-line from to [Dooo)
dine0 000000000000 viewsurface 000000000 O0OO0O

:line-width &optional dots [Dooo)
00 Xdrawable 000000 GCOOOOOOOODODO :ge :line-widthOOODOOOOOODODO
ooo

:line-style &optional dash [Doo0]

00 Xdrawable 000000 GCOOOOOOOOOOOD :ge :line-style0O0OO0O0OOOODO

:color &optional ¢ (npupuny
00 XdrawableOOOOOOOO

:clear [DoOoo)
O00000000000000 :clear-area OO0 OO

:clear-area &key © y width height gc [Dooo)
fill-rectangle 0 000000000000 0OOOO0O

Xpixmap [Ooo]
:super Xdrawable

:slots

pixmap 0000000000 COCOOOODODOODOODOOOODOO0O0OO0O0O drawableD OO Oxwindow
O000O0xwindowODODOODOOOOO pixmap00000000000D00Opixmap000D0000O
oooooooo

:init id [Dooo)
00 pixmap 0O Q00O QOO
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:create &key (width 500) (height 500) (depth 1) (gc *defaultgc*®) [Do00O)
00000 GCOOO:ge00DO O widthx height O pixmap 000000

:create-from-bitmap-file frname [DooO]
fileDO0DOOO0O bitmapO OO OO0 pixmap 0000

:write-to-bitmap-file fname [Do000O)
00 pixmap0 000 fneme0 00000 bitmapOD OO O 0000000 DOOOOOOO:create-from-
bitmap-file D0 000 pixmap OO0 0000D0OOO0OOODOOO

:destroy [Do000O)
00 pixmap 00000 X resource 100000

Xwindow ooo]
:super Xdrawable

:slots (parent subwindows backing-pixmap event-forward)

Xwindow 0000000000000 0O0D0O0O00O0O0Otext-windowOOOOOOOOOOOOO
000000 canvas D0 0000window OO O OOOOO0O0ODOODOOOO0OODOOOOODOOO
000 panel-item O scroll-bars 000000000

:create [DooO]
&key (parent *root™)
0) (y 0) (size 256) (width size) (height size) (border-width 2)
save-under nil) (backing-store :always) (backing-pixmap nil)
border *fg-pixel*) (background *bg-pixel*)
map T) (gravity :northwest)
title ”WINDOW?”) (name title)
font)
event-mask (:key :button :enterLeave :configure :motion)
xwindow D0 00000000 :parent0 0000000000 window O :parent 0 O window O O O
00000 :parent 0 subwindows 0000000000 :w, :y, :size, :width, :height O :border-width 0 O
U0 window D0 O0D0OO0DOODOO :save-under O :backing-store 0 Owindow D O O OOO0OODODO
0000 Xserver HO0OO0ODOODOO :backing-store O :notUseful, :WhenMapped, :Always 00O 00O
O00D000:save-underd TOOODO NILOOODO :backing-pizmaep 0 TOOODOO DO window OO OO
000 pixmapd EuslispO0O0O0O00D0O0OOO Xserver O backing-store 0000000 O0O0ODODO
0 O backing-store D 0 00 00 0O O O :border O :background O 0 border_pixel [ background pixel
0000000000000 D0Opanel 000 panel-button 00000000000 window OO
000000000000 windowOOODOOOOOOOCOOOOOOOOOOO:mmep O NILODO
0000000000000 :ttleJ0window 00000000000 window OOQOODOOOOO
mame D000 window O plist 000000 window DO OOOOOOODOOOOODOOOOODOODO
000000 window OO XOOOOOODO:event-mask 000000000 COCODOCCOCOODOO
000 event-mask 00000000000 symbolOOOOOOOO :key, :button, :enterlLeave,
mmotion O :configure0 0000000000000 0O0C0D0O0O00 symbol0OOOOOOOD0OOODO
000000000 :keyPress, :keyRelease, :ButtonPress, :ButtonRelease, :EnterWindow,

(x
(
(
(
(
(

:LeaveWindow, :PointerMotion, :PointerMotionHint, :ButtonMotion, :KeyMapState,
:Exposure, :VisibilityChange, :StructureNotify, :ResezeRedirect, :SubstructureNotify,
:SubstructureRedirect, :FocusChange, :PropertyChange, :ColormapChange [
:OwnerGrabButtonl:key U U:keyPress [ :KeyRelease U O OO OO OO:button [:ButtonPress
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0 :ButtonRelease DO 000000 OOOOO0O0O0OOO0OOOOOOODDOOODOwindow-main-
loopd0O00O000O0ODOOOOODOO :KeyPress, :KeyRelease, :buttonPress, :ButtonRelease,
:EnterNotify, :LeaveNotify, :MotionNotify, :ConfigureNotify UOOOOODOODOODOOOO
000 windowd O OGO

:ma Oo0a0no
p [
00 Xwindow OO OO window OO QOQOGOGOOO

runmap [Dooo)
00 Xwindow OO OO0 windowOOOOOQOOOOO

:selectinput event-mask [Dooo)
event-mask 0000 00000COO00D0CO symbolOOOODOOOOOOODODOOODODODOOO
000 event-mask D0 D000 0D00O000OD0O0ODOOODOODO0OO windowdDOGOOOGOO

:destroy [Dooo)
00 Xwindow D0 000X resource 000 0O0Owindow OO DODO0D0O0DOD0DO0O0DOOOOOOO
0000 O *xwindow*[d *xwindow-hash-tabx0 0 000000000000 O0OODOOODOO window
O:destroy000000000D00OO0OOO window OO window OO windowOOOOOOOODO
O00OdrawablelD OONILOOOOODOO

:parent [Dooo)
O windowOOOOOOOODOO

:subwindows [Dooo)
0000 windowOOOOOOOOO windowOOOOOOOOOOOOOOOOOOOOOOOOO
00 windowOOOOO windowOOOODODDOOOO windowOO windowOOOOQOOOOO

:associate child [Dooo)
00 window O O window 0 0 0O child window OO OO0 0O

:dissociate child [Dooo)
0 window OO OOOO childwindow OO DOOOO

stitle title [Dooo)
00 window OO0 0000000 OODODOOODODDODO XeerverOOOOOOOOOOOOOOO
window manager 0 000000000

:attributes [DoOoo)
O0 windowOOOOOOOOODOOOOODOODO

:visual [0o0oo)
00 Xwindow O visual resource ID O 0O 00O

:screen [0o0oo)
00 Xwindow O screen resource ID 0000

:root [0oOoo)
root window ID O O OO

:location [Dooo)
OO0 window xO yOOODOOODO 20000000000000
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:depth D000
00 windowODOO (0DODOOOODOO)000O

:size [DooO]
00 windowOOOO (DOO0OD)000O0O

:colormap [Doo0]
00O window O colormap resource ID O 0 OO

:move newr newy [DoOoO)
00 window OO OO (newznewy) 00000000000 windowOODOQOOOOOOOOO

:resize width height Coog]
OO0 windowOOOOOOODODOOOOOOO0ODOOOOO0OODOOOOO0OO0ODOOOOO XlibOOOOOQO
00000000:resize 0000 :geometry 10 0000000000000 ODODOOOOO

:raise [Do0O)
00 windowOODOGOOOOOODO

:lower [Doo0]
00 windowOOQOQOGOQODO

:background pizel D000
O0000DO0O0000O00D0ODO00DO000D000 pizelDO0D0OO pizel00Obg-color0d 0O
O0000000D0:clear 00000000 OOOODOO0O pizelOD0OOO

:background-pixmap pizmap [Do0O)
000 pixmap 00O pizmaep 000000

:border pizel [Do0O)
00 windowOODOOODO pizelOO0O0OOO

:set-colormap cmap [Do0O)
colormap 0 OO OO0

:clear D000
00 Xwindow O OO QOOOOOO

:clear-area &key x y width height [Do00O)
00 Xwindow 00000000 O0OOOOOOOO

make-xwindow &rest args [OO]
000 args00000 Xwindow OO0 00

init-xwindow &optional (display (getenv "DISPLAY?”)) [00O)
eusx 100000000000 OODOOODOONODOOinit-xwindow O Odisplayd 00000 Xserver
O000D0m@mIT0O0O00000000000000000000Oinit-xwindow 000000000
0000000000000 00000D000OD00O00font-courbl2, lucidasans-bold-120 00000 O
0000o0o00oo0o0ooo0U0ooO0oo000oooDoooooUoDoOOoooOOooOoDOooooUDo
0’*000000000000000000000000000000000000
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16.3 Graphic Context

gcontext [0o0]
:super Xobject
:slots (gcid GCValues)

graphic context(GC) DOOOUOOEuwlisp 0000000 windowOOOOODO GCOOOOOOO

:create [Dooo)
&key (drawable defaultRootWindow)
(foreground *fg-pixel*) (background *bg-pixel*)
function plane-mask
line-width line-style cap-style join-style
font dash
00000000 GCOOO0O0OO0OOdreweble0 00000000000 O0ODOO XserverdOOOOO
000000 GCO0D00D0O0DODDODOOODO drawableD OO0 DOODOOO

:gc [Dooo)
XgoGgCIboodo

:free [Dooo)
oo GCcoooooo

:copy [Dooo)
oo GCcoOOooooooo

:foreground &optional color [0oOoo)
O0Ocolor 000000000 O0O0ODOQO color0000O0Ocolor00O0O00O0ODOOO

:background &optional color [DoOoo)
O0Ocolor 000000000 O0O0OD0OQO color0000O0OcolorD0O0O00DODOOOO

:foreback fore back [Dooo)
gogoobbobboooooooobo

:planemask &optional plane-mask [Dooo)
planeemask 0O OO0 00

:function z [Dooo)
oooboboodbz000000000000000000O0 1000000=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 z [Dooo)
oo GcgCObOoOO0bOOoO0oOoOooOO0Ob0000000DO00DO0O0ODOO IDODOODOOODOzOOOO
0000000000000 0:font 00000 IDOODOODOOO x:LoadQueryFont 000000
O0O00000O0DO0O0000"no such font ..."00000000002z0 NILODODDOOOODODO
oooobobo Gcoooooooo Ibooogoo

:line-width z [Do0O)
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gboooboob 000000

:line-style z [DooO]
00000 (00o0ooo0)0ooooo

:dash Hrest x [OooOo]
00000000000 00000dash 0000000000000 0OO0OOOOO

:tile pizmap [0o0oo)
pizmep 000 GCOODOOOOODOOOOODO

:stipple pizmap [Dooo)
pizmap 000 GCOODOODODOODOO

:get-attribute atir [Dooo)
000000 0attrdd:function, :plane-mask, :foreground, :background, :line-width, :line-style
:cap-style, :join-style, :fill-style, :fill-rule, :fontU 0000000 OOOODOODOO
oogooooo

:change-attributes [DooO]
&key function plane-mask foreground background

line-width line-style cap-style join-style font dash
goooOooOOOOODOOODOOOOOOOOOOOO

font-id fontname [0O]
OO0 fontname 0000000000000 IDOOOOCOODOOODODOG fontnamed 00O
O00000x:LoadQueryFont 00 000000000000 O0OOOOO IDOOODOO fontname
0000000000000 00000024000000000000000A0 "s-courier-24-*"J
U000000000000000000000Ocan’t load fontOOOOOOOODO

textdots str font-id [00O)
strO0000 ascent descent width O OO OO0OOO00 3000000000000

16.4 O0OOOOOOO

colormap [Oo00]
:super object

:slots (cmapid planes pixels LUT-list)

Xwindow OO0 O0O0D0D0O00O00OO0O00ODOOO0OOOOO0ODOOOOODO0OO0ODOOOOOOOOOO
OO0 RGBOOOOOOOODOOOOO0OGR3 00000000000 0000DO0O0O8OO00O0DOO
obooobOoboooboobooo2sb00b0000oonooonono

gboooobobobooboboooobobooobooboo2ebobooooboobooboobooonod
gboobooobOooooboooboooooboobooobooobooboooboOoooOooooboooooon
gboooooobooooobooobobooboooooboooboobooobooboooDoooooboooboooo
oooooboobooooobooooboooobobooboooobooobOoooobobOoDoboboobob
boooboooobooboboboboboboboooooooooobobOobobooboooooooon
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oooobooobooooobog2600db0oooobooobo0oobooobbooboboobboobooooLb
window OO O0O0O000000D000CO00O0ODO0OO0O0 windowODODOOOOOOOOOODDOOOOO
00 window manager 000 O00O0O00OO

0000000000 000D000 eusxOOO0O00O0O0O x:colormap00000000C0O0O0O0O0O
O 0x:*color-map*0 0 00 0000000000000000OO0DDOO0O0O0O0O0Ox:colormap00000
OO000000000000D0D0O0OxserverJ0000D0 colormapO000000O0000O0DDOOOO
Ub0o0000b000 ecmapidd 0000000

0000000000000 000000U000U00O00000000O0O0U0O00UOO0O0OO (read-
only) D0 Euslisp 0000000000000 (read-write) 00000000000 0’0000007000
goooooooboooooboooboooooobooobooooboobOoobobOooDoooOobDbOooDUoLb
oooooooooroooooo”00ooooooooooooooooDODObODbODODODbO0O0O0O0ObObO00o
coooooooobooooooobor’ooooogoroogoooo"oboboooo’go’obooooo”0boboOoOd
gobooobobooooobooooooooobooooooboboooog

colormap0000000OOcolor IDOD RGBOOOOOODODOOOODOOOODOODOOODDOOO
OO0000Decolor IDOOODODODOOOOOOODOOOOO0OO0O0O0OODODODOOOOOOODODODOOOO
OO0000000D0O0O0O00O0DOcolor IDOOOODO pixel’ 00O0O0DOOO0OODOOODOODOOODOOOO
ooooooooooXlibdooooooooooooooooooooooooogoooooooooag
googbdobgooobobooboboobobooboobobooboboobobbooboboo
gboooobOOobOoOobOoboobooboooonoobo

gbooboobooooboobooobooboboboobooboooooboooooobooboooonoag
cooooooooooogooooooboooo0o0ooooDoobooOoOooHLSOoOoooooooobooOog
goooboobooooboboooogoboooooobooooobooon

0000000000000 Ewisp00000000O0O00O0O0O0OOO (LUT) DO0O0O0D0O0OOO
OO000D0O0O000000000000000D00O0000DLUTOODO000symbolDO0O00ODOOOO
OO000000ODO LUTOOoOO0D0ODOO00000000000LUTOOXserver D0 O0O00O0OOODODOOOOOO
gbooooobooooboboooooboobooboboboooboboooobooboOobOoDbn

:id [Do000O)
cmapid 0 O OO

:query pir 0O000]
00000000000 RGBOOOOO

:alloc g b [DooO]
0d00ddd0:store nil r g b0 00000000000 DO0O0OC0OCOOO0O0OO0O0O0O0O0O00O00O00OO
ooooOORGBOOOOOOOOOO

:store piz r g b [Do0O)
piz00000000D0RGBOODOOOOO

:store pix color-name [Do00O)
sstore 100000000 O0ODOOOODODODODOODOODOOOOOODOODOODORGBOO OO
6553500 00000000000000000 red” O’navy-blue”0000000O0O00OO0OOOO
OOcolor-name 0000 0ONILOODOOODOOODOOODDODOOOODODOOOOOOOONILOODOO
o00d0obOo0obOOobOOo0obOO0OoOoobDOobooOobDOobobOOoDOoOoo NILODOODOoOooOoDbooo
0000bO00obOo0obuoobdsstorel 00000000 O0OODODO0ODOODOODOODOO

:store-hls piz hue lightness saturation [Do00O)
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HLS(Hue, Lightness and Saturation) 0 0000000000000 pie00000000000 pix
ONLOOOOOOOOOOOOO0O0000000000000O:store-hlsO00000000000O0
Oo0o000000000000

:destroy [Do0O)
OO0 colormap 000000000 D0ODO0DOODO

:pixel LUT-name id [Do0oO)
LUTODOOO 00000000000 0D0000LUT-name0 O :define-LUTHOOOODOOODODO
gogoobbbboooooon

:allocate-private-colors num [Dooo)
ggoobbbodd nee0doobbooooonO

:allocate-colors rgb-list Eoptional private [Dooo)
rgb-list 000 000000O0Ored,green,blue0 0000000000000 0O0OOOO0O RGBOOO
gooooooooobooooooboooooobooo

:define-LUT LUT-name rgb-list &optional private [0oOoo)
rgb-list 0000000000000 000DOLUTO LUT-neme0D00000D00OOCOOOOOODOOO
O000D0oO000DOooO0000prwated TOODOOOODO

:define-gray-scale-LUT LUT-name levels &optional private [Doo0]
000000000000000000D levelsDO0OO0O0O0OOO0OOOOOLUTOOOOOOOO
(send x:*color-map* :define-gray-scale-LUT ’gray8 8) U0 UOO0ODOOOOOOODOOOOO
O00000000000000000#i(29 30 31 48 49 50 51 0)00000000000O000O0OO
O000000:pixel000D000000O0OOO000O0DDOOOODOD (send x:*color-map* :pixel
’gray8 2) 00310000

:define-rgb-LUT LUT-name red green blue Eoptional private [Doo0]
RGBOOOODOOD LUTODOOODOO00DODOOred=green=blue=20000000000 227242 =
20=64000000000

:define-hls-LUT LUT-name count hue low-brightness high-brightness saturation Eoptional private [O
oo0gj
HLSOOOOO count 0000000000 OOhAue (0..360),saturation (0..1),low-brightness O high-
brightness 0 00 000000000000 OOO0OOLUT-neme0 000000 LUTOODOODOO

:define-rainbow-LUT LUT-name &optional (count 32) (hue-start 0) (hue-end 360) (brightness 0.5) (sat-
uration 1.0) private [O
ooo)
HLSOOOOOOO count00D 000 OO brightness (0..1) O saturation (0..1) O, hue-startD hue-end
000000 hwveOOOOOODOOODODOODOOOOOLUT-neme0 000000 LUTOOOOOOO

:LUT-list [Dooo)
oobooooobooobooooooo LurToooobooooboooooooooobooooobooLuT
gogoobobbboooooon

:LUT-names [Dooo)
0000ob0o0ob0ob0b0o LUTOooDOooboooboo

:LUT name [Dooo)
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name 000000000000 (LUT)ODOOO

:size LUT [DooO]
Lrooooooo

:planes [Dooo)
ggoobbobboooooobobooboo

:set-window zwin [0o0oo)

000000000 azwinD windkowOODOOOOODOOOOOD0ODOO000zwinO0DOOOOODOOOO
goooooobo

:free pizel-or-LUT [Doo0]
pizel000000000O0O0OOOOOOOOOO LUTOOOOOO0O0O00O

:init &optional cmapid [DoOooO)
000000000 emapid000000000000 LUTOOOOODOOOOD

:create &key (planes 0) (colors 1) (visual *visual*) contiguous [Dooo)
gbogbooobooboboobod

XColor [ooo]

:super cstruct

:slots ((pixel :integer)
(red :short)
(green :short)
(blue :short)
(flags :byte)
(pad :byte))

RGBOOOOOOOOOOOOOOODOOUOODOOUOODOOOODDOOsetfDOO0OORGBO
gooooboobooboo -1gbooboo

:;red [0o0oo)
00 XColorOOOOooooO

:blue [0oOoo)
00 XColorOOOOoooooOo

:green [Dooo)
00 XColorOOOOooooO

:rgb [Dooo)
00 XColorO RGBOODOOOOODOO

:dinit piz R G B &optional (f 7) [0o0oo)
XColor OO OOOODO

find-visual type depth &optional (screen 0) (00O
typed depthOD OO OO0 visual-IDOO OO O Otyped O:StaticGray, :GrayScale, :StaticColor,

:pseudoColor, :TrueColor OO0 :DirectColorJO0OODOOODODOOOOdepthd 1,8 000 24
ooogao
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17 XToolKit

XToolKit 0D 0O0OOODODDOO0OOODOOOOO windowOODO GUIDOOOOOO GUI (Graphical
User Interface) 00 0000000000000 0O00O0O XwindowOOOOOOOOOOOOXlbOOOO
OO00000D00XToolKit O Xserver OO OO0 Xevent 00000000000 OOO0O0ODOOOOOO
OO00000000000 windowOOOOOOOODOOODOOOOOOOOXToolKitOOOODOOO
gbooooobooooooboon

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 xwindowO DO OO XToolKitO 50000000000 Opanel, panel-item, canvas, textWindow
O scroll-barmenubar-panel [0 menu-panel [0 Jpanel 0000000000000 O000O0O0O window
ooooooooogoboooooooooooooooooooooogooon

1. 0000000000000 0 00000000000 windowOOXToolKitOOOOOOOOOOO
panel 0000000000 DODOOOODODOOOODOO

2.00000000000 OO0O0O0OO0O0ODOOOOO0ODOOOOODOOOObOO0OODOOOOODbOODOO
000000000000 00O00DO0O0bOO0000O00DO0O00O0O00D0OO000OO0DO panel-item
obooobOobooooobobooobooboooooooDn

3. 00000000 OD0OUOmenubar-panel 00000000 0O0OODOOODODO windowOOOOOOOO
UO0D00O0000 :create-menubar U0 OO0 0OOO0OO0O0OOOOO0OOODOOODNODO Omenu-panel
0000 menu-panel OO 0O OO menu-button-item 0O OO0 O0OO00O0OOOOOO

4. 00000O0O00ODODO pbutton-item, text-item, slider-itemJ 00000000 OOOODODO(send-super
:create-item class label object method) 0D DOOODO0OODOOOOOOOODOOODOODOO
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goooddgoooooogoooooooooooooOOoDOCOOOOO00gobObOoUUoo
window OO OO :createJ 000000000000 DODOOOO0CODODOOOOOODOOOOOODO
U000 quitO0 0000000000000 000D00OD0 textWindowd canvas U0 :1locate-item
O0000O0O000DOo00oood windowODODOOOODOOOOOD

5. window 0O 0OD0OD0 :create 00000000000 O0O0O0O0O0O0DODDDODOQOwindow O XToolKit
OO0000O0O000DoO0o00DoboOod windowO OOGOQOO

6. 000000000 XserverUOOOODODODDODOOODODO windowODODODODO OO Owindow-main-loop
O000D0000OSolaris2 0000000000000 O0OODOOODOODOOODOO window-main-thread
000000window-main-thread 0 0000000000 ODOOOOOO window-main-thread [J
gooobobboooooono

171 XOOOO

gbooboobooobooboooobooobooooooo2sb00000b000bO000obO0obooobooon
goobooooobooooboooboobooobooboobobooobooboboo20b00obDO00oOo0bOoOoDOobO
gbooobooboooooboooooao

window-main-loop D0 Xserver 0 0000000000000 DOOOOOODOOOONO window O
ooooooooooo

event [00O)]
gbooboobobobobboob 20b00b000nb0Oon

next-event [00O)]
event 1000000000000 DOOOO0ODODODOOO0ODODOOOOOODLOOOOOODDOOOO
NILOOOO

event-type event [O0O]

event 00000000000 OOO0O symbolOOODOOOOODODOOODODOD :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 O0O]
event0 0000 windowOOOOOOOOGQOO

event-x event [D D]
event 0 O000OO000O0OO0O0OO xIZIIZIDDDDDD(DDDDDwindowDDDDDDDDDDDD
O00oooOooooon)

event-y event oO]
event 0000000000000 yOOOOOUODOO(ODOOOOwindowOOOOODOOOOODO
O00ooOooooon)

event-width event [00O)
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:configureNotify OO DOUODOOO0OO0OOOO0O0000O0 ewent000O0OODOOOO

event-height event 0O]
:configureNotify OO DOOOOO0O0OOOO0O00O000 event 8000000 OO

event-state event [00O]
0000000000000 oOoooDOooDoDODDO00DO00DO0o0DO00oO0DoODOd :shift,
:control, :meta, :left, :middleU :right 00000000000 OO0OO0OOOOOOOOOO
OO0000OD000DODO0O00O C:shift :left) JODODOOO

display-events [00O)
xmmextevent 000000000000 xwindowOOOOOOOOOOControl-COOOOOOOO
godoooooooooon

window-main-loop &rest forms [0oo]
Xevent 0000000000000 window OOOOODODOOODODOOODOOOOOODOOO
:KeyPress, :KeyRelease, :ButtonPress, :ButtonRelease, :MotionNotify, :EnterNotify, :LeaveNot:
O :ConfigureNotify OODODOODO windowODOODOOOODOO eventO0O0000O0OODOODOODO
O0Oforms0000D000D0O0O0DOODODOODOOOOOOO0ODOOODOOODOODOODOOODOO

window-main-thread [00O)
0000000000000 window-main-loop 0000000 0O O window-main-thread 0O O So-
laris2 0 0000000 O 0 O window-main-thread 0 Oread-eval-print 00 00000000000
oo ooooooog

17.2 00O

panel [Oo00]
:super xwindow
:slots (pos items fontid
rows columns ;total number of rows and columns
next-x next-y
item-width item-height)

panel 000000000000 panel 0000000 xwindow OO O DOOOO0 OO xwindow 00 OO
panel U0 00000 Opanel 0O O0O0O0OOOOOOOOOOOODOOODOOODODOOODOOODOO
0000000 windowOOpanel 0O0ODOO000O0OOOOOOODOOOCOODOO

:create [Dooo)
&rest args &key (item-height 30) (item-width 50)
(font font-lucidasans-bold-12) ((:background color) *bisquel*)
&allow-other-keys
panel 0 0000000000000 OO00ODOO :create0 00000000 O0xwindow O0OOOO
00000000000 :uedth, :height, :border-width 00 00 00O OO O sitem-height O item-width O O
gboogbooboobobboobooboobooon

:items [Doo0]
ooooooooooooooooaon



17. XToolKit 177

(5.5)

1 2 3 £
[}
<
£
5 2
skip=10
4
# skip=5
6 | 7
=5 |
item-width item-width

O 15: panel 000 0O0OO0D0O0OO

:locate-item item Eoptional = y D000
tem O Oxwindow 00 000000000000 DO0OO0000DODODO00 «s0yDO0OO0OO00DDODOOO
oboooboooobooboooboobooobdden0 0000000000 OOODOOOOODOOOO
goboguobbboobbob moooboboobooobooobbooboooboobbuoobon

slocate-item 0 000 items 0 subwindows OO 00 dtemO0000:map 00000000 OODOO
ooooo

:create-item [DooO]
klass label receiver method &rest args
&key (font fontid)
&allow-other-keys
kless0ODOODOO0O000O0DOO0O0DOOO0OO00OO0OOObutton-item, menu-button-item, slider-item,
joystick-item 00 ), 00000000000 :1locate-itemO 000 panel 000000000 args
O0klassO :create 0000000000 Wbel D00 O000OO0ODOOOOODOODOOOODOODOOOO
recetver ] method 00000000000 ODOOO0OOCODOOOOOOODOOODOO

:delete-items [Do0O)
obooboobobobobooo

:create-menubar [Do00O)
&rest args
&key (font fontid)
&allow-other-keys
menubar-panel D000 Opanel 00000000

0000000oooooooooOoOOODOODODOODODOOO panel00O0O0OOOO"subclass’s responsibility”
000000000 00Do0000DoOo00000DoOo0000DoOo000o0DDODoOo000oOoDoOoDOg
ocoooooooooo

:quit &rest a [DooO]
window-main-loop 0 :quit 00000000000 OOOOOOOODOO
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:KeyPress event [DooO]
NILODOO

:KeyRelease event [DooO]
NILODOO

:ButtonPress event [Do00O)
NILODOO

:ButtonRelease event [DoOooO)
NILODOO

:MotionNotify event [Doo0]
NILODOO

:EnterNotify event [Doo0]
NILODOO

:LeaveNotify event Dooo]
NILODOO

1721 00000 (DOOOODOOOOOO)

menu-panel [mooj
:super panel
:slots (items item-dots item-height
charwidth charheight
height-offset
highlight-item
color-pixels

active-color)

menu-panel [0 0 panel-button U menu-item D 000 000000000000 OO0OOMOpanel O
UO0O0Omenu-panel OO0 O0OOOOOmenu-panel O OO0 button-item OO0 OOOOO
OO0D0O0OO0Omenu-panel 0000000000000 O0O0CODOOODOOOCODOOODODOO
OO000000000 menu-item 000000000000 OCOOO0OODOOOOODODOOOOODOOO
O00 menu-button D00 O0D00OO00O0ODOmenu-panel OO O0O00D0D0OO00O00O0O00O0OOO0ODO
button-item 0 000 0 0O 0O O 0 menu-button-item O panel 0 0 0 O O O menubar O 0O O :menu 0 O
0000 menu-panel JOOOODOODOOO

:create [0o0oo)
&rest args &keyitems (border-width 0) (font font-courb12)
(width 100) (height-offset 15) (color *bisquel®) (active *bisque2*)
&allow-other-keys
menu-panel window 00000000 window OOOOOOOOO menu-item OO0 000O0O0O0O
oood

:add-item label name Eoptional (receiver self) Erest mesg [DooO]
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load| cd| go—up| wiew| remowve| print

cancel | compile| [file:[classes I

|c:wd: |;'usrfluc:alffmsfdncf ||

FAaQ -rw-rw-r—— 1 matsu

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

classhier

0 16: 0000000 window

00 menu-panel window OO0 menu 0000000000 OOOOOOCOOOOCOODOOOOOOO
0000000000000 recerwver 000000 mesgOODOOMO

menubar-panel [Oo00]
:super panel

:slots

menubar-panel D00 panel 00000000 DOOOOOOOOO00O0O00ODODOO0O0OOOOOODOOO
O0000000Omenu-button-item 0 0000 00O OO Omenubar-panel O O panel 0 : create-menubar
Ooooooooooood

17.2.2 0000000

FilePanel 0000000000 0DOCO0O0O0DOOOO0O0DOOO00DODO0OO windowOOOOcdO go-up
obobooo0oboOo0oooobOOoooobOooboooboobboobboobb0oobOo0O0n scrollTextWindow O
00000000000000000000000000000000000000 window(TextViewPanel)
gboboobooooboooooboooobooooboooobooooboobooobOoboobOooog
OO000000oooooOoO0O0O0O0000000ooD0o0000oooo00DDa2ps file | 1prdddQd
OfokO0OOOOODOOOOODOOOOO

17.2.3 00000O0OOO0ODO

TextViewPanel 0 000 0000000000000 00D00O00O00OO windowOOOOOO (O )0
0000000000000 0D000000000000 window OOOQOOODOOOOODODODOOO
O00ODO:create 000000000 quit0000 find0O0D0O0O0D0DO0O0OO0ODODODOODOODOODOOO
0000 text-item OO0 00O Oview-window OO0 000000000000 D0O0OO0DOODOOODOOODOOO
ScrollTextWindow 0 O 0 O TextViewPanel 0 Owindow D 000000000000 ODOODOO window OO
O0000000 view-window OOODOOOOODODO :ConfigureNotify OO ODOODOOODOO
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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-pod :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 (lisg
{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

(defclass TextViewPanel :super panel

:slots (quit-button find-button find-text view-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))))

180
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(:resize (w h)
(setq width w height h)
(send view-window :resize (- w 10) (- h 38)))
(:configureNotify (event)
(let ((newwidth (send self :width))
(newheight (send self :height)))
(when (or (/= newwidth width) (/= newheight height))

(send self :resize newwidth newheight))) ) )

17.3 0000000

panel-item [Oo00]
:super xwindow

:slots (pos notify-object notify-method fontid label labeldots)

panel-item 000000000 windowODODOOOOOOO0O0ODOO0O0ODODOOOOOOOO0OOO
0000 notify-object O notify-method U OO DOOODOOODOOODOODOO

:notify Erest args [Do00O)
notify-object O notify-method 1000 0OOODDO DD D notify-method 1000 D00 DD D
gogoobobbboooooon

button-item 0000000 button-item 000000000 O0O0CODOO button-item 000000
googd

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

choice-item D00 0000000000 O000O00O0OOOchoice-itemO0000000000000OO
oono

text-item 0 0000000000000 COO0O0O0O0D0O0Otext-item 0000000000 COO
goooogd

slider-item OO0 00000000000 O0COO0ODOCOOODOOSslder-itemO000000O0O0OO
googo

joystick-item 0000000000000 O000DOCOOO00O0DOO slider-temd00000O00OO
OxO0yOOoooono

:create [Dooo)
name reciever method &rest args
&key (width 100) (height 100) (font font-courb12)
&allow-other-keys
obobobooooooobobobobobooooboboboboooobooDooobDoboboo
O send-super U O OO0DOOD0OOOOOOOOO

button-item [Oo0o]
:super panel-item

:slots
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button-item D0 000000000000 COObutton-tem 0000000000000 OCOOOO
OO0000O00D00000000DOObutton-item O panel-item D0 0000000000 00DO
notify-object 0 notify-method DD O OOMO

:draw-label &optional (state :top) (color bg-color) (border 2) offset [DooO]
button-item OO0 O0O0O0OO

:create [Doo0]
label revciever method &rest args

&keywidth height (font (send parent :gc :font))
(background (send parent :gc :background))
(border-width 0)

(state :top)

&allow-other-keys

button-item OO0 00000000 CO0O0O0O0DOOCOOOODODOOOOOO0OODODODOOOOOOO
0000000000 0bO0b0o0oooD0oo0oooOoDOoOon sborder-width DO ODOOODO OODODO
0000000000000 000000000O0D00000000 window(DOOO Opanel) 0O0O
obooooOobooooooooon

:ButtonPress event [Do0o0o)
ooooboobobobobooobooboon

:ButtonRelease event [Do00O)
event0 0 00O000OO0O0OOOOO

menu-button-item [ooo]
:super button-item
:slots (items item-dots item-labels

charwidth charheight

menu-window window-pos high-light)

00000000000 DODOOmenu-button-item 0 Obutton-item [ 00 000 0 Omenu-button-
itemO0000000O0O0CO menu-panel 0000000 O Onotify-object OO0 ODODOOODOOO
0o000doDo0oo0ddoo0DoD0DDOOo0oD00oo0ooDooooDoooooooooooooo
ooooooooooo

:create [0ooo)
label reciever method

&rest args
&key menu items (state :flat)

&allow-other-keys
O0000000D00000000 recetverd method OO OO ODOOOOOOOO

:ButtonPress event [DoOoo)
000000000000 00000000000000000 menu-panel 00000

:ButtonRelease event [Do0oo)
00000000 menu-panel 0O O0DOO0O0O00D0OO0D0ODOO0O

bitmap-button-item [Oo0]
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:super button-item

:slots (pixmap-id bitmap-width bitmap-height)

bitmap-button-item 0 0 0 0 O button-item 000000000000 OOOODO button-item O
00000000000 000000000000000Obitmap-button-item 0000000000
0000 bitmap OO ODOODOODOOODOO pixmapd OO0

:create [Dooo)

bitmap-file reciever method &rest args
&key width height
&allow-other-keys)

bitmap-button-item 000000000000 bitmap-fileD Obutton-item d label DO OO0 OO0
ooooooon

:draw-label &optional (state :flat) (color bg-color) (border 2) [DoOooO)
000000 bitmap O pixmap 00O 00O

:create-bitmap-from-file fname

0ooo]
frame00000 bitmap OO0 O 000 pixmap 0000 pixmap-id0 00 IDOOODODO
choice-item [oooj
:super button-item
:slots (choice-list active-choice transient-choice

choice-dots choice-pos button-size)

choice-item O 000000000 DOOO0ODOCOOOODOOOODOOOODOOOOOODOOOO
0000000000000 00OCchoice-item 00000000000 O0O0OOOOOOO

:create [DooO]

label reciever method &rest args

&key (choices ’(70” ”1”)) (initial-choice 0)
(font (send parent :gc :font))
(button-size 13)
(border-width 0)

choice-item-button D0 00000000 O000O0D00ODO :button-size 00O D000 O0O0O0O0O0O00OO

O0D00O0DOO0O0DOO0O0OD0OOnotify-object O notify-method O choice-item OO O OO0 OODODO

Oo0oo0ooOoO0o0ooDOboOoOoooDooboooooDo
wvalue &optional new-choice invocation [Do000O)
OO0Onew-choice 0D DOO0OO0O0DODOODOOOOODOOOOODODOOOOOOODDODOOOOO
0000 nvocation0 000000000 Onotify-object U notify-methodJ O OO DO OMOO :value
goo0ooOoOo0o0opoo0oOooooooooooooono

:draw-active-button &optional (old-choice active-choice) (new-choice active-choice) [Dooo)
gogoobooboooogo

:ButtonPress event [Dooo)

gbgbdobobooboboboobobobuoobdobobdbdlbd transient-choice U0 U
gboobooboobobbooboobooboobobobonbooo
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:ButtonRelease event [Do0O)
gobboooboooobOoooboobooboobboobobooboboobO0odbOactive-choiced

OO0 Onotify-object U notify-method DO DO ODOOO

slider-item [0oo]
:super panel-item
:slots (min-value max-value value
minlabel maxlabel valueformat
bar-x bar-y bar-width bar-height valuedots label-base
nob-x nob-moving
charwidth)

choice-item 000000000000 ODODOOODOOOslider-item O min-value 0 max-value O
0000000000000 0000000000O0000000O00d¢slider-item D O00O0ODOO
0000000000000 notify-object O notify-method DO O ODOOONO

:create [Do000O)
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 00 000000000000 000OOCO0DO0OO0OOO0OOOO0OOOOOOOOOODOO
min000000000:mex000000000000O0O0:spen00000000OCOOOODODOO
svalue-format O slider-item 00000000

:value &optional newval invocation [Dooo)
O0O0Ornewval 0000000000 O0O00O0O0DOOCODOOOO0O0O0ODOOOOOOOOODODOODOO
O O tnvocationd non NILODO O OO OOODOOOnotify-object 0 notify-method OO O DO ODODO
:value OO OOOOQOOOOOOODOO

joystick-item [0o0)
:super panel-item
: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 000 000000000020 0000000000000O
0000000000000000000000000 (0 @O

:create [0o0oo)
name reciever method &rest args
&key (stick-size 5) return
(min-x -1.0) (max-x 1.0)
(min-y -1.0) (max-y 1.0)
&allow-other-keys
sstick-size 000000000000 CO0OOOO0OOODOODOOQOODOO joystick-item window O
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quit choice 6 & (':1')

0 18: panel 0000 OO 0O panel-item

0000000000000 000000 retwrn0 non NILOOOOODDOOOOOOO0OODODODO
obooobOobooooobobooobOobooooobooooboOooboobooboOobooooon

:value Hoptional newr newy invocation [Do0o0O)
OO0OrewzU newyO0 0000000000000 O0O0DOOOOCOCOOOOOOODOOOOOODODODOOO
OO00O000000o000idnvocationd non NILOOOOOODO O Onotify-object U notify-method
O0joystick-item DO 00000 x,yOODODODOOOODODOOO00D0OO0O :valueJOOODO0ODO
oooobooooboon

000000000000 panel-item 00000000 OCO0O00O0DODO MOODOOOODOODOOOOO
gbooobooboooobooon

(in-package "X")
(defclass testPanel :super panel
:slots (quit joy choi sli))
(defmethod testPanel
(:create (&rest args)
(send-super* :create :width 210 :height 180
:font font-courbl2 args)
(send-super :create-item button-item "quit" self :quit :font font-courbl4d)
(send-super :create-item choice-item "choice" self :choice
:choices (" A" "B""C™")
:font font-courbl2)
(send-super :create-item slider-item "slider" self :slider
:span 90)
(send-super :create-item joystick-item "joy" self :joy)
self)
(:choice (obj c) (format t "choice: "S ~d~%" obj c))
(:slider (obj val) (format t "slider: “S “s7%" obj val))
(:joy (obj x y) (format t "joy: "S "s "s7%" obj x y)) )
(instance testPanel :create)

(window-main-thread)

text-item [Oo0]
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:super panel-item

:slots (textwin)

text-item 000000000000 000000O000C0000O0O000O000000O00Otext-item
ooOoooO0O0000oO0O00000000 windowOOOOOOOOOO windowOODOOOOO
ooooooooooooooooo0oooooOooooOoOoOOO0O0C0OO0b000000 window O
000000000 0O0control-FO control-BUOO0O0OOO0O0OOdel0OOOO0O0OOO0O
O000Ocontrol-DOOOOOOOOOO0ODOOOO0O0O0OO0O0O0O0O0O0O00O0O0O0O0O0O0COOO0DO0C
booooooooooooooboooooboooooooooooobo0o0oooboO0enterd 000
ubodbuoboodbodboobdui0ibdDl notify-object U notify-method D OO DO OO

:create [Dooo)
label revciever method &rest args

&key (font font-courbl2) (columns 20) initial-value (border-width 0)
&allow-other-keys

text-item 0000000000 windowOOOODOOOOOODOOOOODODOOOOODDOOOOODOO
O columns OO0 OO00O0O0O0OO0O

:getstring [DoOoo)
gboogbooooboooboooon

174 00000

canvas [0oo)
:super xwindow
:slots (topleft bottomright)

canvas U 000000000000 XwindowODOOODOODOOOODODOOOODOOOOODOOBut-
tonPress 00000000 canvas 0 0000000000000 O0O00O0DODOOOO0OOO0OOO
000000 ButtonRelease O O O O notify-object 0 notify-method D OO OO O canvas 00 0O O
OO000D00000 XdrawableDOOODOOOOODOOO

17.5 0000 window

TextWindow [0 BufferTextWidnow [0 ScrollTextWindow DD O 000 OO window OO OO

text Window [ooo]
: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
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keybuf keycount ;for key input
echo

show-cursor cursor-on ;boolean

kill delete ;control character

notify-object notify-method

)

uoboobooboooooboobooboboooboobooboooboooboooooboOoooOoon
TextWindow 0 000000000000 O00000D0OCOO0000O00O00OOT TextWindow 0000
ubbgbbooboobooboobobooboobooboobboobooboobbooboano
gboooobooboobooboooboobobbobooboobooboobooboobooboo

init id oooo]
i[d0000000 window 0 DOOODOO

:create [DooO]
&rest args
&key width height (font font-courbl4) rows columns
show-cursor notify-object notify-method

&allow-other-keys

text-window 0 0 0 0 0 Owindow O 0 0 0O 0O O :width O :height 0 0 0 0 O :rows O :columns D0 00 0O
0000000 wmotify-object O :notify-method 00000000000 CO0OODOOOOODOO

:cursor flag [DooO]
flagO O :on, :off, :toggle I OODODOOO0O0OOOOO0OOOODODOOwin-rowd win-col OO
O00000000flegD :on0000000000000C000O00Oflag0:0££0000000000
O0flagh toggle 100 OOOO0O0O0O0OO0DOOO0O0O0O0O0DOO0O0O0O0O0O0OCOODOOOOOOOO
coooooooooooooooon

:clear [Dooo)
0000 windowOOOQODOODO

:clear-eol &optional (r win-row) (¢ win-col) (csr :on) [Dooo)
r cO0000000O0DODOO0O0O0O0O0ODODOOOO0O0O0O0O0ODLDOLODbOOUOOOOUL b

:clear-lines lines &optional (r win-row) [DoOoo)
rgo0ooooooogooooon

:clear-eos &optional (T win-row) (¢ win-col) [Dooo)
r0 cO0000O0O0O0O0O0O0DOO0O0OC0ODOOOOOOOOOO0

:win-row-max [Dooo)
OO0 windowODOOOODOOOODDODO

:win-col-max [Do000O)
O0windowOOOGODOOODOODOODOOO

:xy Eoptional (T win-row) (¢ win-col) [Do00O)
r0 cO000O000OD0O0O0ODOO0ODOOO0ODOOOOODOOOn

:goto r ¢ &optional (cursor :on) [Do00O)
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r00000 cO00000D00O0DO0O00O0O0O0O

:goback &optional (csr :on) [Do0oo)
goooboobobooogo

:advance &optional (n 1) [DoOoo)
n0 000000000000

:scroll &optional (n 1) [0oOoo)
n0000000000D0 windowOOOOOOOODO

:horizontal-scroll &optional (n 1) [0oOoo)
nO00000000O0O00000oobobobOoOg

:newline [Dooo)
gogoobbbooooobobobod

:putch ch [Dooo)
0000DoO00ooOd echODODOODOOOOODOODOOODODOODODOODOO

:putstring str &optional (e (length str)) [Dooo)
uboogbdad strobgg

:event-row event [Dooo)

:event-col event [Dooo)
event U0 UO0O0OOOO0OOOOOOOOOO0OOO

:KeyPress event [Dooo)
obOob0Oobooo00obOOobOo0o0o0obO0ob0ob0obOobO0o0oO0o0O0000Onotify-object 000
ggd

text WindowStream [Oo0]

:super stream
:slots (textwin)

TextWindowStreamJ OTextWdinow 0 0 0000000 DDOO0OOOO Oprint, format, write-byte
0000000000000 0000000000000 TextWdindow OOOQOOOOOO0OOODOO
O0000o0ODOoOo00o0oooooOoooooOoooooon

:flush [Dooo)
0000000000000 0000000 TextWindow J 00O finish-output 100000000
gooobbbbooooobobbbobooooouobboboo

make-text-window-stream zwin [0O]
text-window-streem 00 000000000000 0O0O000O00OO

BufferText Window [oo0]
:super TextWindow

:slots (linebuf expbuf max-line-length row col)
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TextWindow D 0000000000000 0000DOlinebuf 000000000 OODOexbuf OO
000000000000 000windowOOOOOOOOOOODOOODOOBufferTextWindow 0 O
0000000000000 D0000D00000o0D000000ODOOtext-itemO0 00000
000000000 BufferTextWindow 0O O 00

:line n [Dooo)
n00000000o0b0o000gaoo

:nlines [Dooo)
linebuf OO OOOO

:all-lines [Dooo)
gdoobboboddd linebuf 0O OO

:refresh-line &optional (7 win-row) (¢ win-col) [Dooo)
rgooon cogbbobbuogooboooo

:refresh &optional (start 0) [DoOoo)
start 000000000 O0O0O0OOCOOO0

:insert-string string [Dooo)
oo0o0o0o0n strmgd0OO0OOO

:insert ch [Do00o)
oboooboobobobobooo

:delete n [Do0O)
00o0obodod nO0bOOoDbOon

expand-tab src &optional (offset 0) [OO]
se0J000000OO0O0O0O0ODOOOOODOODOODODOOODDOODOODDbDOUOODbDO8UUDbOOO
goggobobobbooooobooboobog

ScrollText Window [Oo00]
:super BufferText Window
:slots (top-row top-col ;display-starting position
scroll-bar-window
horizontal-scroll-bar-window

selected-line)

ScrollTextWindow 0 0000000000000 O00DOCOOO0DOOOONO BufferTextWindow O
O000ScrollTextWindow D 000000000000 windkowODOODODOOOOOOOOODDO
O0000000000000::configureNotifyOOOOOOOOOOOOOO0OOO0OOOOOO
uboobuogoooobgbooaboo

:create &rest args Ekey scroll-bar horizontal-scroll-bar Eallow-other-keys [Dooo)
0000000000000 0o0oOo00o0ooDo00oDoOo00 TOOODOOO

:locate n [Dooo)
window JO0DO0OO nO000C0O000D0DOOO0OODOOOODOOOOO

:display-selection selection [Dooo)
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selection0 0 0000000000 0OOOODOOOOODOODOOOOODOOOODODO

:selection [DoOoo)
gboogoooooobooon

:read-file fname [DoOoo)
freme00000000000000C0 linebuf 000000000000 OwindowOODODODOODODO
gbooobooooboobooon

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

:scroll n [DooO]
nO000000000000

:horizontal-scroll n [DooO]
nO000000000000

:buttonRelease event Dooo]
OoO0O00OO0000O0o0o0o0ooOoooooo0dgddwindow OOO0O0O00000 notificationO
OO000000000C0Onotify-object U notify-method DO O OODOON

:resize w h [DooO]
window OOOOOOOOOOOOOOOOOOCOOOOOOOOOOOOOOOOOOOOOOOO0
coooooooooocoooon



18. 0000 191

18 0OOon

O0000D0O0O0DO"ision/piximage"0 00O 0OO0D0O0O0ODOOOOODOOODODOOOOOODOO 200
00O pixel-image O color-pixel-image 1000 00000000000O00O0OO (LUT)OOOOOOO
O (pixe) 00000000000 pbmO000000000DOO0OOOOOODOOOOOO

18.1 0000000000 (LUT)

LUTO0OOO0OOO (pixel) 0D 0000000 DOO0OODOOOOOOOOUDO

make-equilevel-lut levels &optional (size 256) (0o
0000000000 (integer-vector) JO0OO00O0OO0DOO0OO000 size0 0000 000 levelsO
O000000000000000000 (make-equilevel-lut 3 12) OO#1(0 000111122
220000

look-up src dest lut [00O)]
oo00oDDo000 tODDDO se00000 dest000000000O0O0OD0ODDDOOO OO destD
OOO0OO0ONILOOOOOscODOO00O00O0DOOOO0O000DODODO00000DODO0O0O0OO0 (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 (0o
look-up2 000000000000 1000 2000000000 se00000 destODO0ODO
O00000OsrcOdest 0000000000 DO0O0O0O0ODOOOODOODOOODODOOODOODOO

look-up* src dest luts [0O]
lwtsOOODOODOOODODOO0ODOOOO0OODODO0WsODOOODOOOOODOOOODOODOOODOOO
O000D0sc00000 destOO0O00DOOOODO

concatenate-lut lut! lut2 &optional (size 256) [0O]
2000000000000 w10 200 00000000000O0O0DODOO0OODOOOODOOO
00000000000 Wwt10 lw2000000000O0ODO0O0OOODOO

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

*x-gray32-lut*® [OO]
OO00000000D0D x:*xcolormapx 00000000 3200000000000 LUTOOOO
(aref *x-gray32-lut* n) 003200000 nO00000O000O0DOOO

*x-gray16-lut* [00O)
00000000000 x:*xcolormapx O DOOOOO0O 1600000000000 LUTODOOO

*x-color-lut* [00O)
00000000000 x:*xcolormapx 10000000000 OOOOOOOO LUTOOOOOO
0000000000 ”black”, "red”, "green”, "lightblue”, ”yellow”, ”orange”, ”blue”, ”"magenta”,
?white”O O OO

*256t08* Oo]
0.255 0000000 0.700000000 26000 LUTOOOOOOOODOOOOOOOOOO
o000
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*256t016* [ODO]
0.255 0000000 0.150000000026000 LUTOOOOOOOOOOODOOOOOOO
ogooo

*256t032* oo]
0.255 0000000 03100000000 26000 LUTOOOOOOOOOOOOOOOOOO
oood

*gray32* [OO]

oooobDbbOO00000 Xoooooboobboooooooo 26000 LUTODOOOODDOO
*x266t032*[] *x-gray32-1lutx0 00 0000000000 32000 Xwindow OO OOODOODOO
O000*gray32*0 000000 25600000000000000000000DOOOO

*rainbow32* [OO]
256000 hue OO XOOOOOOOOOOOOOOOOOOOO 26000 LUTOOODOOOOO
*256t032*[] *x-rainbow32-1lutx0 00000 0O0O0OO

18.2 0OOOOO0OO

000000000 Opixel-imageJO0OO000D0ODOOpixel-imageDOOODOOO00O0DODOOOOO 2
oboobooobOoooboobooobobobooboooboobooobooooooboooboooooboooooon
coo0ooooo0ooooooOo0OooooooO0UOoDoOooO0gd parbDoOooODOOOOOODODOOO
goooo

pixel-image 000
:super array
:slots xpicture display-lut histogram
brightness-distribution0
brightness-distribution1

brightness-covariance

pixel-image 0 Oxwindow D0 0000000 200000000 0Opixel 000 O 0O display-lut O
0000000000000 000 apictwre 0000000000 DOOO0OOO0OO (x,y) 0 imgO O
0000 (aref img y x) 0000000 OOODOOOO

:width [Do00O)
ooogboooboooboooo

:height [Doo0]
ooogboooboooboooo

:size D000
oooooooooo

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

:map-picture lut &optional (result (send self :duplicate)) D000
O000D0 mtO0OOD0O0D00O000D000 result0O0D00O0OO
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:map fn Hoptional (result (send self :duplicate)) D000
000000000000 00 mO00000resut000O0DOODODO

:brightest-pixel [DooO]
ooooboooooooooooooooo

:darkest-pixel [Do00O)
ooooobooooooooooooooon

:average-pixel [DoOoO)
ooooboooooooooooogobooodgno

:halve &optional simage [DoOoO)
oobooboobooboooobooboooboobon

:subimage z y subwidth subheight [DoOoO)
00000 (2y) 000000000 subwidth DO D00 subheight 000 0000000000000
0000 (zy)000000O:subimage 0000000000000 0OO0OOOOOOOOOOOOOO

:xpicture &optional lut [Doo0]
00000 wmtOOOD0OODOOxpictured 00000

:display-lut &optional newlut [DooO]
display-lut OO OOOOOCOOODO rnewtOOOOOOOOOOOOOOODOOODOODOODOOO
0000000DO0zxpicture 00000

:display (zwin geometry: *viewsurface*) [Do00O)
cputimage 0000 zwin D00 D00 Xwindow O OODOOOODODOODOODOODOODOO X
gooooooooooooooooooobooooooooO bbb oo oooOo LUTooooa

gooono

:duplicate [0ooo)
gbooobgobboooboobooooboboobobobooobooboooooooboboooobo
gooono

:copy-from src [DooO]
sreJ00000O00O0ODO0OOOOOOODOOOOOOOODOscO00DOO0O0ODOOOOODOOODOOOO
oood

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

ooooboboooooboooobleobooooboobooooon

thex1 &optional (z 0) (y 0) (w 64) (h 16) (strm t) [DooO]
oboobo0oboboboboboboo ebobboobooboobon

:prinl strm &rest msg [DooO]
gboobooboboboboooboooboobo

:dinit w h &optional imgvec [Do0O)
O«.000 pRO0000000O0ODO0O0O0O0OD0OD

:amplify rate &optional (result (send self :duplicate) D000
rete Q00 00OO00O0OO0O0ODOOODOO
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:compress-gray-scale levels optional result Eaux pict2 D000
00000000000 000 lewelsOODO00OD0OO0OODOOODOOODOOODOOODOOODOO

:lut lut! Eoptional (result (send self :duplicate)) [Do0O)
o0o00ob0o0o00dD0 mpyO000O0OO0ODOOOODOODOOOOODODOOODOOO

Hlut2 lut! lut2 Eoptional (result (send self :duplicate)) [Do00O)
Wwt1O t20000000000CO0ODOOO0OODOODOOOOODOOOOOOODOOOOODODOC

:histogram [DooO]
gooooooooooooooooooboooooooooooodooooooooooon

:brightness-distribution [Doo0]
ooooooooono

:optimum-threshold [DooO]
goooooooooboooooooooooooooon

:project-x [DoOoo)
OO xOodobooooooooooooooooooooooogoood

:project-y [0o0oo)
UbyboboobOoobooboobobobobbooboobooobo

:digitize threshold &optional (val0 0) (vall 255) result [0ooo)
threshold DO DO ODOO0O0OO vwal00 vali 00000000 OOO

:and img?2 [DooO]
oboogbmeg20 0000000000 D0OODODOODOOODODO

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

:edgel [Dooo)
Eoptional (method 1)
(thl *edge-intensity-threshold*) (th2 *weak-edge-threshold*)
(run *edge-length-threshold*)
(win geometry:*viewsurface*) (edgeimgl)

000000000000 XwindowOOOOOOOOODOOOO

183 OOUOOOOOOO

OO00O000O0Ocolor-pixel-image 000 OO0OO0OO0OODOOD0OODOOO300 pixel-imagedJOOOO
OORGBOOO red,green,blue01 000 HLSOOOODOOO,000,000000000000ORGBO HLS
oo0oooooooooooon

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

:slots width height componentl component2 component3
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300 pixel-image U0 DO 0OO0O0D0O0OOO0O0DOODOO

:width [DoOoo)
goooooooog

:height [Dooo)
gooobobooogo

:size [Dooo)
gooobb xobooboo

:red [Dooo)
componentl J 000

:green [Dooo)
component2 J 00 00

:blue [Dooo)
component3 U 0 00

:hue [Dooo)
component1 0000000 (hue) DO (00360) 00002550 10000000000

:lightness [Dooo)
component2 00000 0IOOO0OOONO (brightness) 00 (001)00002550000000000

:saturation [Dooo)
component3 000000 00OMOO (saturation) DO (001)00002550000000000

:pixel z y oo0O0]
(x,y) 0 000 componentl,component2,component3 100 300000000000O000O0O0O0O
OOORGBOOOOO HLSOOOOODODOOODODOOO

:monochromize &optional (NTSC nil) [0oOoo)
RGBOOOOOODODODOODOODODO pixel-image 0O OOOOONTSCO NILOOO (R+G+B)/3 0
O0000D0000TOOOO0.299%R+0.587xG+0.114«B0 0 00O DO OO

:HLS oooo]
00000 RGBOOOODOOOHLSOOOOOOOOOOOOOOO0OO0O0O0O0O0O0O0O0OOOO
RGB2HLS 000000

:RGB oooo]
00000 HLSOOOOOOORGBOOOOOOOOOOOOOOOOOOOOOOOOOOOO
HLS2RGBOOOOO0

:halve [Dooo)
O0000000D000D000D000 color-pixel-image O 000

:display &optional (win *color-viewer*) [Do0o0O)
:putimage 0000 winOOO0O00O Xwindow O OOOOOODOOODOOOODOOODOODOOODOO
0 X0Oooooooooobooboooooobooboobooooboooo Luroboooo
good

:display-lut &optional (newlutl) (newlut2 newlutl) (newlutd newlut2) [0ooo)
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D000000000 newlutl,newlut2,newlut3 0 display-lut 000000000000 O000O0OO
0000000000000 00000000OOxpicture000000O

:edgel [Do0O)
&optional (method 1)
(thl *edge-intensity-threshold*) (th2 *weak-edge-threshold*)

(run *edge-length-threshold*) (win *color-viewer*)

000000000000 00XwindowOOODODOOOODOOOODO

thex &optional (x 0) (y 0) (w 16) (h 16) (strm t) [Do0O)
gbogbooboobobbooboollegbbooboobooboon

thex1 &optional (z 0) (y 0) (w 64) (h 16) (strm t) D000
gbogbooboobobbooboolegbbooboobooboon

:prinl strm Erest msg [DooO]
ooooooooooboooooooooo

:init width height &optional v g b [Do0O)
U0b00bo0O0Oob0b0O0Opixel-image0O00O0OOO000OO 1000000000

pp 00000000000 OC0OO0O0DOO0O0OODODO0O0OO0DODO0O00D0XwindowOOOOOOOOOO
goo

(setq ppmimg (read-pnm "xxx.ppm"))
(send ppmimg :hls) ; RGB to HLS conversion

(make-ximage (send ppmimg :hue) *rainbow32x*)

18.4 L0O0OO0OO

000000000 "vision/edge/edge"0 00000 OOO

edgel [00O)
img &optional (method 1)
(thl *edge-intensity-threshold*)
(th2 *weak-edge-threshold*)
(run *edge-length-threshold*)
result
&aux (width (send img :width)) (height (send img :height))
mgO0 00000000000 OOedgel DODOODOOODOODOODOOOOOOODODOOOOODOO
0300000000000 000D00D0Ograd3 000000000000 0ODO0ODOODOO prewitt
O0grad300 00000000 OO00ODOODOODOODOsobelOOprewitt0000000OO0O0O0O
0000000000000 00000000methodd 0,1000 grad302000 prewittd30 00
sobelUODDODOO¢thiO00O00O0ODOODOOOOODOODODODOOODODODOOOOODODOO
oboboooobooboooobooooobobobbOoboboobDobDooooboobOoboboo
0000000000000 000000O000DO00O000DDO00DO00DOw200000000R0
0000000000000 000o0o0ooo0ooDdw20000000000000D000DOO0ODOO
000000000000 renO0O0O0O0OD0O0O0ODOOOedgel 00O 0OO0OO0ODOOOODOO 100000
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0000000000000 D0O0OO0020000000000 25500000 pixel-imageOO0O0O
googooo

overlay-edge ximg edgeimg [00O)
Xwindow 000000 pixel-image 000 zimgO0 0000 edgel DO OO0 edgeimgO 0 O00OO0
O0000o0000Do0o0o0oooo0ooDoooooDooooooooooDooOooon

edge2 OO]
img1 edgelresult &key (kvalue 8.0)
(curve-threshold 0.8)
(line-error 2.8)
(curve-error 2.8)
(plane-limit 0.3)

edgel 000000000000 OODOOOOOUOOOOOO (region) 00O (boundary)D OO (line
segment) 000000000000 OOOO

edge2 00000 3000000000DO0O0O0O0ODOOO

region [Oo0]
:super propertied-object
:slots contour area intensity std-deviation
oooooo
boundary [ooo]
:super propertied-object
:slots parent-region hole segments intensity topleft bottomright length
gooooo
edge-segment [ooo]

:super propertied-object

:slots prev next wing ; the other half-edge intensity std-deviation start end

ugboogogood

line-edge-segment [Oo00]
:super edge-segment
:slots la 1b

oboooboooooan

curved-edge-segment [oooj
:super edge-segment
:slots rotation total-rot sideabcde

ooooboooooogon

draw-ellipse-segment elp gc &optional (vs *viewsurface*) (height (send vs :height)) (x 0) (y 0) [00O)



18. 0000

vs0 00000 Xwindow O curved-edge-segment U0 DO O0OOO0 elpd 000

draw-line-segment s &optional gc (vs *viewsurface*) (height (send vs :height)) (x 0) (y 0)
vsO000000 Xwindow O line-edge-segment 00000000 sODOOO

draw-segments
segs Ekey (line-ge image::*red-gc*)
(ellipse-gc line-gc)
(vs geometry:*viewsurface*)
(height (send vs :height))
(step nil)
(x0) (v 0)
pvs 000000 Xwindow 0 edge-segment 000000000 segs0 000

draw-boundary b &optional gc
pvsO000000 Xwindow D boundary OO0 O0O0O0O0O 000000000

draw-boundaries bs &optional gc (step nil)
vs000000 Xwindow D boundary OO0 O00O00O00OO bsOOOO0OODOOO

*red-gc*
#{f0000(00)000 00 gcontextd

*blue-gc*
#0000ff(00)000 00 gecontextO

*green-gc*
#00ff00(00)000 00 gecontextO

*yellow-gc*
#fff00(00)000 00 geontextO

*cyan-gc*
#00ffff(00) 00000 geontextO

18,5 LOUOOOOO

198

Oo]

Oo]

Co]

Co]

Co]

"vision/correlation"00 000000 O0DOOO0O0DODOOOODOOOOODOOOOODODOOOODO

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

gboooboboooobooooboooboo

:correlation
O00o0ooObOo0o0oooooooooon

Ooo]

0ooo]
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3 edge=15 weak=5 length=320 =

0 19: Edge Finder and Overlaied Edges

:grab &optional (z z-pos) (y y-pos) (sampling 2) [Do0O)
000000000000 0DO0O000D00D pixel-imageO O OO

:window-rectangle val D000
Xwindow OO OOOD0OO0O0OO

:rectangle val [Doo0]
Xwindow OO0 OOOODOODOO

:move newpos &auz (newz (aref newpos 0)) (newy (aref newpos 1)) [DoOoO)
gobooboobOolb newposDODODOODOOODOODOODO

strack display-window &optional th [Doo0]
Xwindow D00 00000000000O0O0O0O0O

:search display-window Eoptional th [Doo0]
Xwindow 0000000000000

:track-and-search flag &optional th Dooo]
0000000000000 000000000000000000XwindowOOOODOOOOOO
gooooboo

:pos [Do00O)

window 000000000

:vel D000
gobooboboooon

:insidep pos auzx (x (aref pos 0)) (y (aref pos 1)) D000
pos O tracking-window 000000000000 0OO0OOO0O
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:update &optional (flag :get) D000
update 0 flagO OO OODOO0O0OOflag0 0000 Oupdate0 000

:prinl strm Erest mesg D000
00 tracking-window 000000000 OOOO0OO

:dinit z y size win-size [Do00O)
tracking-window 0 0 0 00O

18.6 LUUOUOOOOOU

"vision/pbmfile"0 O FEuslisp 0000 OO0OOODOOCODOOOODOODODOODODOODODOOO
EusLisp O O pgm(portable gray-scale map) O ppm(portable pixmap) 0000 0000000000000
gogd

read-pnm f &optional buf0 bufl buf2 [OO]
file-stream 00 fO000000 pgm 0000 ppm O 0000000 OO pixel-image 0 0 00O color-
pixel-image 00000000000 OasciiD 0000000000 OOOOOOOOOOOP2,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 ppmO000000000ODO0O

write-ppm f image &optional (depth 255) [00O)
image 100000 pixel-image O file-stream 000 fO000000 pgmO000000O000C0O0O0O

write-pnm f img [OO]
mgO0 000000000000 file-streamO00 fO0000000O00OOdmg0 pixel-image 000
00000000 pgmOOO0O0O0O00OODOO0ODOcolor-pixel-image0 000000 ppmO0000O
goooood

write-pnm-file file img [OO]
00000 file mmg0OO0D00O0OO0O0O0O0ODOO0ODOODOODOODOODOO0writeepnmOOOODOO

image::read-raw-image file &optional (v 256) (y x) (00O
raw-image 00000000001 0000000000O0000raw-image0 000000000 z0O
yOO0o0o0ooooooooo

image::write-raw-image file imguvec [0O]
000000 100000000 (0D00)00000 émguecO file0DOOOO
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19 0O0oooon

documented by Hiromu Onda

rotational-joint 0 0 00 manipulator 000000000000 D0DO0OO0DOODOOODOOOODOOOO
rotational-join 0000 0Obody 000 0000000000000 O0O0O0OOOOOOOOOOmanipulator
OOcascaded-coords 0 0 00000000000 0O0ODOODOO0ODO0ODOO0ODOOOOOOOO0OOOO0N

go0DoO0o0ooDoO0oooDo0o0oo0DbDo0o00obDO0000manipulator 0000000000

19.1 000000

000 rotational-joint 000000000000 O0OONO rotational-joint 0 Obody OO0 OO OO0
00000000 00o0oooo000oooo0o0oooo000o0Dooo00oo0ooooooooDoooOg
defjoint 0 0 00000 rotational-joint 0000000000 OOdjoint-named 000000 O Oparent
OO0000o00ooooooooooooooooooooooooon

defjoint [0OO]
joint-name Ekey :shape body-object
:color color-id ;0-15 for MMD
:parent parent-joint
:axis rotational-axis ; iX, Iy OF :Z
:offset trans-from-parent-joint
:low-limit joint-angle-limit-low
:high-limit joint-angle-limit-hight

gboooboooboooo

19.2 0O0O0O0O0OO0ODOOO0

00000000000000 manipulator 00000000000 DODODOCOOOOOOOOOOO
00 defmanipulator 00O OO0OO0O

defmanipulator [0o0]
manipulator-name Ekey
:class manipulator-class
: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

gboooboobooboboon

rotational-joint [Oo0]



19. 0000000

:super body

:slots (axis offset high-limit low-limit)

e000oobOooooboobooooona

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)

gboboobobooboobooooboobooooobooon

:newcoords newrot &optional newpos
J0o0obo0obDo00ooooobobobooOd newrotd newpos0 O OO OO

:armsolcoords
0000000000000 0000000000O00Oo0o0o0Oo0oO0o0ooDOOoO0DOooOn

:tool Erest msg
00000000000000000

:set-tool newtool Eoptional offset copy
00000 toolcoords O newtoolO0 O OO OO

:reset-tool
ooooooooooogo

:worldcoords
000000 DO00000oooooO0o00ooUooUobLObOooUoUoUoDo

:set-coords
00000o0DO00000ooooDOoooOoUoooooDo

:config &optional (a newangles)
edooooooooooog

:park
oooooooo

:hand &optional (h nil)
goooooooooooa

:handcoords
0000000000000 oOoOobOoO0000ooooobObOooooOoooon

:span
oo0ooooooooo

:open-fingers s &optional abs &aux (current (send self :span))
goooooooooooooon

202

O0oo]

0ooo]

0ooo]

oooo]

oooo]

oooo]

oooo]

oooo]

oooo]

[0ooO0)

oooo]

oooo]

oooo]

oooo]
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:close-fingers
oo0o00o0000

:angles &optional flag
000000000000000000

:get-approach
goooooooooooooooo

:set-approach a
0000000 «00OO0O0O

:get-grasp
(:get-grasp () grasp-config)

:set-grasp ¢
gooob ¢gboobgon

:get-affix
ooooooooOoOOn

:affix &optional (grasp)

203

oooo]

oooo]

oooo]

oooo]

oooo]

oooo]

0ooo]

oooo]

affixed-object 0 grasp000000grasp0 000000 handcoords 000000000

qunfix &optional (margin 10.0)

affixed-object 0 NILO OO OO0 grasp 0 Jhandcoords 1000000000000

:create

&rest args

&key (name nm) (hand h) (joints j)
left-finger 1If) (right-finger rf)
(toolcoords tc) (make-coords))
(handcoords he) (make-coords))

(base bs) (make-cascoords))

(max-span mspan) 100.0)
(lefty 1ft) t)
(act a) nil)
&allow-other-keys

(
(
(
(
(
(
(
(

open-direction (floatvector 0 1 0))

gboogbooboobobooboobooboobo

oooo]

oooo]

manipulator 000000 0O Obased joints(J1...J6)0 handcoordsO toolcoords D000 O0OO0O0O
0000 0 manipulator 0 0O 0 0 0O cascaded-coords 1 0000000000000 cascaded-coords(O
00 bodyOOOODOOOD)O000 base 0000 OObase 00 toolcoords(D 0D D0)0OO0DOODO
0000000000 Omanipulator 00 O00000OOOOODODOO :translatel :locatel] :rotatel :ori-
entO:transform 00 O0000000000O0O0O0O0O0O0O0O0COCOOOCOOOWRTOOODOOOOOO
000000 WRTOOOOOOOOOOOODOOOOOOOOeta3 0 manipulator 0000000000

goooo

0 (send eta3 :translate #f(0 0 -100))

0 (send eta3 :translate #f(0 0 -100) :world)

;000 1toemO0O000O0ODO
;10em 00 O
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0 (send eta3 :translate #f(0 0 -100)
(manipulator-base eta3)) ;0000000000 10em0 Q0

0000000000000 O0Omanipulator 0000000000 60000000000000000O
0000000 Oright-handed(0000000)000000000000OO0OOOOOOOOOOOO
gboooboooooooboobooooboobooooboobooooboooobooooobooooDoooo
ooooooboooooboboonog

0000o0o0o0O00D00b0O00oD0o00o0b000DOd manipulator 000000 OO DO :armsol O
gboboobooobooboooboooobooooboooboooobooooboobooboOobooboooboon
OO0000DO0O0OO000000ODbasedtoolcoordsJ00000base 000000000 DOODOOOOO
oooooooo

base[] J10 J20... 0 handcoords toolcoords 0 0 O 00O goboooooooboooooooo T
ocooooOroooooooobooooooooooooog
T =base-J1-J2-...-J6 - handcoords - toolcoords
= (send eta3 : worldcoords)
Ti, =base-J1-...-Jn
= (send Jn : worldcoords)
Torm =J1-J2-...-J6-handcoords
= (send eta3 : armsol — coords)
Ticot =J1-J2-...-J6-handcoords - toolcoords
= (send eta3 : copy — coords)
T; = toolcoords
= (manipulator — toolcoords eta3)
T, ' =toolcoords™*
= (manipulator — toolinverse eta3)
T = handcoords
= (manipulator — handcoords eta3)
JooOoToOhOoD0D0O0Oo0o0ooDoOooOOoOobOoobOoooag

Oo0dbDOBrepUOOO0ODOODOODODOODOODODOOOOOOOOOOOODODODODODO
gboooboobOooooboobooboooobooboOoooboOoooobooobOooooboooobooon
obooooobooooboooboooOoooobooooOooboobobooOoboooobooooOoboooobooon
OO000000000000DO0:worldecoords0 OO0 OOO0O0O0DOOOOODOOOODO

godoooo0O0000ooooooooooooooooooooODODODO0000000000 :config
gbobooboooooboenOOobObOOODO

O (send eta3 :config (float-vector pi/2 pi/2 0 1 0 1))

:config 100 000000O0O0OOOOOOOOOOOOOOOOOOOOOOOOOOOOOODBOO
gbobooooobooboobobooboobooboooboobooooobooobooobooobooobooobobooon
OO0000O000D0O:set-coords00O000O00O0DO:set-coords 000000000000 OOOOOO
oooobooboooboobobooooobooooobobooooo

0O ETASOOOOO0ODOOOO0OO

EusLisp 7.27 with X1ib created on Thu Sep 17 14:33:30 1992

(load "view.1l") ; 000o00oooa

(load "/usr/local/eus/robot/eta3/eta3build.l") ;ETASO0 0O OOOOONO
(send *viewing#* :look #f(2000 2000 2000)) ; 00o0o0ooag
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manipulator = base J1 J2 ... J6 handcoords toolcoords

armsolcoords

O 20: relation between coordinate systems in a manipulator

(send-all (eta3arm-components eta3) :color 1) ;000000000000

(send eta3 :config (float-vector O (/ -Pi 4.0) Pi/2 0 (/ -Pi 4.0) 0 ))
;ETA30 00000000000

(send eta3 :set-coords) ;0000

(draw eta3) ;ETA3O000OO0O
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20 MARS: 000000000000000
Co)

gb.00 40b0,000

MARSOOOOODOOOOOOOOOOOOOOOOODOOOOOODOOOOODOOOODDODOOO
OO0000OEwlisp0000D00O0O0O

0000:199%0 100MARSOOOCOCCOOOOOO0O0O0O0OODOOOOOOOODOOOOOOROO
goooo19s000boooobooboooooboooobobooobooboooobobooooboOooon
1990 300000000000000000O000O000O0O0ODODO0ODO EwslispOOd0OO0ODOOODODOO
oooooobo0oooob0ob0oooobobbooboobUobobO0oD0oboob0OD Ewlispdoooon
goo

O0: MARSOOOOOOOOQOOOOOOOOOOOOOODOOOOOOOOOOODOOOOOOOOn
obooooOoobooooobobooooobooooobooooboobobooobooobooooOoobon

20,1 OO0

MARSO 00000 Orobot/MARS/ver. XXX OO0 OOO000”.cusre’ 0000000000000
00000000000 000000000000(MARSOOOOODOOOOOOODOOOOOOOO
oo)

0000000000 euwsxO00000000000000000000000000000000000
0000window 00000000000 0000000 windowOODOOOOOOOODO

0.

Try "SYSTEM"->"Load" menu.
Load "example.bbs".
And "SCL"->"On" menu.

od:
SCL="Off 00000000 oooooooooGuIiooonooooon
SYSTEM—"Quit” O000000000000 (mars-loop) 000000000
SYSTEM—"Save” 000000000 O0ODOOOOODO
SYSTEM—"All-Clear” OO0 000D O0O0OOOOCOOOODOO
SYSTEM—"Reset” 0000000000000 00O0OO0OO0OOOO (DOOO)O

20.2 0OOOOOO

MARSOOOOOOOOD EN(D)00000000000 windowOOOOOOOOOOMARSOOO em(0)
gbooobooboooobooboooobooboobooooboooooboobOoooboOooooboooboooon
gbooooooboobooooboobooboobooooobooboooooboooboOoooOobooobooon
oooood

gboboooooboo.-obobobooooboobobooooooD4000b0b0booboOooonDg
O000Owall (D0OOO0DO), block (D0O0O0O), robot-body (D000 0O0OO) O magic-block (000
000000000000000000000)0000
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Systen Edit Information Scl Screen

[Ear] 1

Simulator

— Physical Object
& Environment

ROBOT
BRAIN 1

| CgERh1 )
\{User Defined | I

Control Loop

= O

J

G Robot

U | _ Control _
» ’ W‘E Module
. Y

) (ehstep) (aaditeate) Gaot) (sbistep) (sead *loggert :tick))

O 21: MARSwindowOOOQOOOOODOOOOODDOOOODO

e S Er'S ModUlESs  -eeeeeeeeeenny

s ~fforward behaviour
ROBOT o S
ROBOT BODY — ROBOT BRAIN | i1 rrYander benaviour
sensors registrar  EUH—HAMIES 21— S ~finfrared behaviour
EUHED LB o] 3
body shape ‘ behaviors fTHEY 21— ILE r escape behaviour
ARy koK S S > fouch behaviour _ }-
action —=- arbiter ABRAEES 12— i behaviour modules ...
ARy kOB
(1) hardware (2) software

0 22:00000000000000D00000O00OO0OOODOOOOOD0OO

000ooo0: 0000000000000 000000O000D0DO00000O000DODOO0O000OO0OO0
O00000000O  robot 0000000000 DOOO0ODDOOODOOUOODOOOOOOOrebot0 00
0 O robot-body 00 robot-brain 0 0D 000000 OOOOOOOOrobot-body 00 O0OOOOOO0O
O000000OOrobot-brain0 0000000000000

O00000: 00000C0robot-body 00O OO0OO0ODOOOOOODODOOOODOODOOOODODO
O00o00o0o0o0oO00OoO0o0oo0D0OU0OOO00OO0O000OO0 (DODoD),00000 (Doo),
00000,000000,000000 (D00O0),00000 (object-name-sensor) 000000000000
obooooOoooooobobooobooon

g00000: robot-brain OO0 000000000 OOOODOOODOOOOODOOODOOOODOO
googbooobooboobobooboboobooboboooboobobooboobobonboo
goboobooooboooboooboooobooooobooobooobooboooobOo:sstepOO
gboboobOoboooooboooooboboooobooboooooboboobooboooooboooobOoooo
gbogboboobooooboboobaobuoboboobooboboobobobobooboboobooa
good

GUIL: MARSOOOO windowOOOOOOOOOOOOOOOOOODOOOOOOOOODOOOCDOOO
gboboobOobooooboboooooboooobobooooobobobooooboboooboOoboooon
obooobOobooooobOobooooboboooooboonono

00000000: robot-brain0 0000000000000 00D0OOCO0OO0ODODOOOOODOO
O00000000000000 remote-brain 0000000000000 (C, Prolog, Scheme, Perl, etc...)
00do0oo0d0o0ooooUoooo0o0ooDo0o0ooDoOo00oDooOUooDoOooDOooooOooDOUoooogo
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gooood: MARSOOOOOOOODOOOODOOOODODOODOOOODODDOOODOOOOODO
gbooooboobooboooooooboobooooboobooboOoobooobooobooboOobooooboooon
oooooooo

21 OOOOgdg

21.1 Argument Parser

argument-parser [0OO]
:super propertied-object
:slots flaglst docstring parsed-p

obooobOooooboobooooooon

:dinit &key prog description epilog (add-help t) [DoOo0O)
0Jo0oooooobo0o0oo0ooo0obobooo0ooooobb oo ooooooooooooo
agoad

:add-argument flags &key (action :store) const default choices check read required help dest [0 0 00|
goooboooooobooood

flag O "--foo" O "-p" 00O 0OO0O0OODOOOOOODOO("--pbar" "-p")0O00O0DO0ODOOO
gboogoogooog

action 000000000000 00000000000O0COODO0O0O0O0000OD actiond :store,
:store-true, :store-false, :store-const, :append, 0D ODO00OUOOO0O0OOORelp 0 OOOO
00000000000000D00000D00 https://docs.python.org/3/library/argparse.html O
Ooooooooooo

:parse-args [Dooo)
lisp::*eustop-argument*x O OO 00000000000 0000000O00O000O0O argument-parser
goooboboobooboooooobooooboboobooooboooo

argument-parser U U O 0OUOO0OOO0OO0O0OO0O0OOOOO

(require :argparse "argparse.l")

(defvar argparse (instance argparse:argument-parser :init
:description "Program Description (optional)"))
(send argparse :add-argument "--foo" :default 10 :read t
:help "the foo description")
(send argparse :add-argument ’("--bar" "-b") :action :store-true

:help "the bar description")

(send argparse :parse-args)
(format t "foo: "A™Y" (send argparse :foo))
(format t "bar: "A"Y" (send argparse :bar))

(exit)
oo0000O0o0bO00bo0b0oooOooOoO0ooOoOobOOoOooDooOooon



20. MARS 209

$ eus argparse-example.l

foo:

bar

10

: t

$ eus argparse-example.l --f00=100 --bar

foo:

bar

100

tt

$ eus argparse-example.l -h
usage: [-h] [--foo=F00] [-b]

Program Description (optional)

optional arguments:

-h, --help show this help message and exit
--f00=F00 the foo description (default: 10)

-b, —-bar the bar description

oo

[1]

T.Matsui H.Hirukawa and K.Takase. A general algorithm for derivation and analysis of constraint
for motion of polyhedra in contact. In IEEE/RSJ International Workshop on Intelligent Robots and
Systems’91, pages 38-43, 1991.

G. L. Steel Jr. Common Lisp the Language. Digital-Press, 1984.
G. L. Steel Jr. Common Lisp the Language Second Ed. Digital-Press,1990.
S.E. Keene. Object-Oriented Programming in Common Lisp. Addison-Wesley, 1988.

T. Matsui and M. Inaba. Euslisp: An object-based implementation of lisp. Journal of Information
Processing, 13(3), 1990.

Toshihiro Matsui. Multithread object-oriented language euslisp for parallel and asynchronous program-
ming in robotics. In Workshop on Concurrent Object-based Systems, IEEE 6th Symposium on Parallel
and Distributed Processing, October 1994.

O00O0.Ewlisp: 000000000000 lisp000.00000000000O, 54(8), 1990.

0000.0000000000000DOCDO0O0000000ODODOOOOOO00. Researches of the
Electrotechnical Laboratory, (926), 1991.

O000,0000.Euslisp: OO00D0O0OO0D0OO0OD lisp00000000O0DO0O0O0.In0O0OOO
000000000, number 2 in 50, 1989.

0000,00.0000000 eewslisp0000000000O0ODODOOO.InOO0ODOOODOODOO 120
00000, November 1994.

ooooOo,0000,and0000.0000O0O000DOOCO0O0DODOOODOOO ODOOODOOOOO
0O00.000000000, 9(7):841-848, 1991.
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