1

OB o B 367
FosS L SEE 57
(1986. 3. 10)

Common Lisp NGO 7> x 27 S mmBRasEs A O Eheg

BE F(NTT) HEBZ (BUEFRA%) KEES (HLBERAE) AAGES OSFT7734)
fAER (BB EaEz (B4AER) HERE (AR BEEKHR (BXv¥ovs2)

.__EANE
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NEOBR, 02X, COORWRENMKL TEELRE 05 LV D TRENRENIA, BEE12BOmon Lisp BBEL
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@ CLIERTHY, 70IS5IVIVAFLTREN., (BETCEROA 7S/ MERTDYSI VIV AT hERE
TEDELDILINETHS,
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BRETREN, HRORMOBSERERL THAKEShEN,

(2)

ATD 1 bV AT LAOBEEERT DRR
Snyder (HP) M DERZETHRL TS,

@ hOkDRBEBAT D17 b Y AT AOHREFICBENRES, HBOFAT 10 MY 2T LEENNEWSULL—-FOE
RBBRLEGN . I-FRATZx I bV AT LORF AT b, EHB, SICHENECKBEOYR—- b EPBEEL
s,

@ hookE LI BRI TR, HIAT VI Y AT LAPERK &> TRHNBIEL 553 T, < OFHEEN —~n@ddk
BEGAT IO MY AT LEYR-PLES EEULEWESRD, Lich> T, CCTREAPE TS GIFNIEFlavors
PEROEIEL 5> TOESS, (i : SRR ORBORT avors KERYT BERABHINTNS, “Flav
ors MERZIFNIECLE KA ENSERLP “Flavors #ERICLTRESEN” LOIBRBEAHSNS, )

LR 2BOBRICEROIHSNICHOI TREVD, KBRUATIORI FRE LH5HATHDEBoND,

BROXATI 10 b Y RT LERRT BICOHDR/NDhKEEHRY D,
@ Flavors 3L, BLOA T2 10 b ATLEZDLICHEREL. TOANDNOY AT A%Yel low page D547
SULLTRRT B, ,

@ ERLIBOEWite pagell AND, (& : CLILRE TR, SHEtLEAwite page, BIEHNIOY -LEDS (TS5 UH
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3. Common Loops

Common Loops (a COMMON Lisp Object Oriented Programming System) WXEEBOAT D10 b AT ADLBOKREEDDOEL

T, Xerox #IL k> TRRINELDHOTH D,
(1) ARDSRA, IR ALV

2

Common Loopsik 7 S5 A& EJT HDIdefstruct NS, I FADISARA LIS AEWEN, class ATV av%
AWTIEETES, class A7YavElLo) tyed 7Y a Y ERAELIEBOTH D, HIEUTIKRY,

1: (defstruct point(x-position 0)(y-position 0))

2. (defstruct(point(:class flavor)){x-position 0)(y-position 0))

3: (defstruct(point(:class class))

4:  (all-points{) :aliocation class)

5. {x-position 0)(v-position 0))

1:ipoint ENDIEBERERDICLOEBRTHS, 2: LT dCommon LoopsDERREL RN IS ADEH TH B, 2:1dFlavor
s OBET, 3:ikloops DHBETENTREBRENMTOND LERL TS, 4:D:allocation A7 3 k% 8al [-po
INSHAI S BN HNB LEFRDL TS (5B . RIEENMROBEKE., BB A2V ALENTS
NS (1 VAR ABH)  TOLSICommon Loops TR, REBATI I Y RATLAERALISAEZMNTERISL
DNTEBLIELTNS,

AV R

AV v Rigdefun ORSIEHERL fodefmethod IKd»> TEHS ND,

~2~



4

3

4

(defmethod name-and-options lambda-1ist [doc-string}{form}x )

CCTlambda-list ICIIERDEIH%, (var type-specifier) LW SBRATEOTHRNESILOHRBIBRI N TN S,
(defmethod move((obj block) X v) code-for-moving-a-block)

CHEBAOSIE objtt blockBOATI 1/ P THBILERDUTNSD, MVEEZDOAV Y FOEL I & EMiENS,
(defmethod insidep ({w window)(x integer)(y integer))...)

RBNOSIBHwindowT 2, SBEDSEN integer THHAY Y Kinsidep FBEU TS, XV y RO Uissendiisr ©
B, BEMPHUOBRTITONS, Comon Loopshi, MDA T 17 MENEHELRAZAE. COAY Y RIRGH U
KKE1 058 TEL, 2BENROIBOREOREL, 2TORIERT (type-specifier) A—BUIc AV Y FEERFY
BHKEHH. COW, ETORA—BYIBIAV Y FEBNEREEE IDHACE, EOXV Y REBRIBMEAY Y NIE
1Y X b (method-precedence 1ist) &IFENDY A& > THRET D, —RIC, EOSHEASEEEFEBATCNE, &0
RHRLSNICBEETEROAY Y FRBRENS, EOBBRETRALOBRLINCHDTHINE, BROY S EY
Z b (class-precedence tist) IK&> TREEND, (& : CCTRA-HTH LR, FRIRORN, REMOBAZ LS
REBOEERHLLIEDOTHSIHEEND, )

BERR

Common LoOPSTIZBEBHRAETT I 7coHIC, defstruct @ :include A/ a vEUTFOLSCHELTNS,

(defstruct (titled-window (:include (window titled-thing))))

. titied-window Awindow&titled-thingFBTEEL LB LERL TS, include 7Y a v ICHMNEITR (R
=IO SAEMIR) ORI, BRI (local- precedence) LIFEN, EICIHRAINALDOEEBEEAEN,
BRNGRUNMS2ED IS AR Y 2 P EERTBPATI ZLBA SIS AL E>TELEND, BEHEOFILTY X
Aﬁmwsﬁ%ﬁutht@*?@é(%ﬁ)aZ—N752®4)29>22&u%@3h6ﬁ‘ﬁbﬂ%@%)lﬁ)
ABBNMEBD R~ NI 5 ALEFL T DEEE, BOBEEOBNI S ADA VAL Y ZAEEHMESND,

AV RiEA

Common LoopsT XY v MRESERH T HEABMISrun-super THD, run-super KK Kk> T, AV y REHIY R +ivCrun-
super ERITURAYV Y ROIDMICHEBT HAY y RHEHENS, 5. bounded-windowd X —/827 5 X&windows 95 &,

{defmethod move((w bounded-window) (x integer)(y integer))
(cond ((in-bounds-p w x v)(run-super))
{t(signal-errror ...))))

BWindowd AV v RroveZ BIEUIcAY Y REERULCLEEK TS,

Object Lisp iZLHl HWERBINKA TV I DY AT LATHD,
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DSREA VAR R

Object Lisp DASLRBE I SALA /A4 ZAORHHBANICEEE LAV LTHD, BNBINE, Z—/NOB
BLOSR/ A VA8 ZADEBHAR—~DHDE L THRONTND, ERR, 1 VR4 AEERT HEmake-0bjid, 2—/9
95 ADBF/EAEDH I BBKIndfORIBTH D LZIN TS, (LD, U5/ A VAR ADEMEERTCH D &4



BOSNTHT, RRE, EHUTELHERRBEINTNS, ) AEUTIRT,
{setq icon (make-obj))
(setq icon1 (kindof icon)) (setq icon2 (kindof icon))
icon1, icon2iiconERHILLIEATI 1T FTHS,
2) #7oxobOBK
Object Lisp TAYY FIKHET2DORA TV 15 bOBREMEN TS, 472 15 OBdefobfunic &> TE
B9%. UTWiconDBI%goto-xy DEHTH D,
(defobfun (goto-xy icon)(x v)
(undraw-self x-coord y-coord) (draw-self x y)
(setq x-coord x)(setg y-coord v))
BEROMHUIgask IKkD, FEUTFLRT,
(ask icon {goto-xy 100 100))
ask @AY - DRELRELD. TOy VEBHUTERDORNEHRNMY 5, £T00to-xy AiconDBIE L TERS
NTNBHENPEREND, DUEBSNTONSZTNERTU., GG/ 0 - NVEBRESNETE NS,
(3) ATDxUbOER
FTY 17 bORRIC Ehave £ N THERE T 5.
(ask iconi (have 'x-coord 0) (have 'y-coord 25)
(have "icon-array circular-desion))
CODEBK, AT OBEBIEA T 17 b EERUIBICERS NS,
(4) @R

AT 217 bOBRGERINDG, (A 7210 FOBBICELTERRENDIBAFNM N, BROAD-TEBR, )

WROBANL, Common LoopsDEMBEDHRLAMUTH S, (Flavors LiZEED, ) FTUTOWEER S,
1:  (setq boundary-icon {kindof icon))
2: (setq icon-with-trail (kindof icon))
3. (setq boundary-icon-with-trail (kindof boundary-icon icon-with-trail))

1:, 21Kk > T, iconDBBILS A7 =& b THBboundary-icon &icon-with-trail &, iconDLBEREMKRT B,
BL. FEOEBEEHT D &I L> TA—OBEEshadowd 5T L HTE S, boundary-icon-with-trail&#HIC & B &,
ATT 1o O Z BT OHRANAE > TEBE NS,

D AT PEBLEFOR-NATI 1 b IOMICNEY 5.

@ BHUKLATY 1o MEEENY X FhOBDOHONERI NS,
BREULATY 27 FEBODONESNS,

Lkt T, boundary-icon-with-trai IOBARIY A FBTFOLSK LS,

(boundary-icon-with-trail boundary-icon icon-with-trail icon)

(& . BOOOHES NAEHIE, &4 72 7 OBFHRNAboundary-icon-with-trai | DR ORTHRETSHIcHTH



BEEZBNBN, CORBRIERTEAY, )
(5) BEMORNEL
Object Lisp TRA—/XDAT 17 ~OBIBERHILT HBELHA TS, T, icon-with-trail OB#ooto-xy
%, iconDBamgoto-xy ERHILTH LK &> TRBLULHTH S,
1:  (defobfun (goto-xy icon-with-trail){x v)
2 (draw-1ine-on-graphics-screen x-coord y-coord X v)
3:  (shadowed-goto-xy X v))
3: Dshadowed-goto-xyid, icon-with-trail OX—NATP 17 FTHDicondDgoto-xy LTS, (Object Lisp T
AV Y RS LW ABRANSN TG, shadowedidConnon Loopsdrun-super (4849 26DTHSD. )
(8 Z2-7
Object Lisp DRAD—TFN—MISFKMITTHS, Object Lisp Tiklexical binding (MUTFOHITH et ) Hobject binding
(ask ) KOBET D, WE, AT T x T bobj Hi(a 10)(b 10)) &Sbinding #§0&95H, T5&,
1. (let ((a 3)) (ask obj
2: (setg a (1+ a)) (print a)
3: (seta b (1+ b)) (print b)))
2:13 4&HHU, JNERNT S, D 1D0EHIT D,
(ask icont (iet ({x x-coord)(vy y-coord)) (ask icon2 (goto-xy x v))})
COLIThiLicon? icont LRAUHEBIHKS, UL,
{ask icon1 (ask icon2 (goto-xy x-coord y-coord)))
EBNCOTR, x-coord, y-coordidicon? OZEHEIETOTicon? DUBEIEDLSEL,
5. _SnyderOiRz
COETHRNDA T I Y AT A, HPOAlan Snyder DRRICLZDDTHS,
(1) I3 AVZREVA AVYY K
SnyderE T, I35 AL A YRV A, AV y FRZENTNEEMdel ine-type, make-instance, define-nethod TE#HT B,
(Snyder BTRRISAEH (type) LHATINS, ) Dy L—IORIER.
(=> type method-name arguments... )
THROY, CORBEsetITCHERLS,
(setf (=>x :fooabc) v)
(2)  AVRSYAEBOBE
SnyderIROBADFHRIX AT L (Encapsulation) OEHTH S, MR K> TRIHEEL, EBEM—FEMSHO
HRITEIRTS (B ECommon LoopsD S5 AR Y A ) LWSHREBIBZTRBINTNS,
£9A VALY ABBORERY .
1. (define-type parent

2: (:var a)(:var b))
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(3)

3:  (define-type child
4:  (:inherit-from parent)
5:  (wvar a)(:var €))

4:ichild DX—NEHparent THAH LERDL TS, COBA. child O XLV AEHIL, a, b, ¢ &5 3@
OFREROOTREN, MHEOZREBFODOTHD, narenl TEHI Nica, bid, parent TEHRSNIAYV Y RTORT S
CATBETH S, child TEHRSNA, clEchild TERINEAYV Y FTORP I L AARETHD,

BI—DHEBT S, FIZE, child Hiparent! Lparent2 % X—/VB& U THS, parent2 fHparent! &£ —/NB& LT
oL, child tdparentl! O4 A4V ABEE 2BT OO KBS, LREOHRBESHMOATI 1OV AT A
OHREERG > THD, Chik, A7l (Bl DA T D27 MERUKAT OV b ERBTED) £BRULICK
RTHD, BILOHRR DI GBI, BRICL > TARBLGERHE UGN LD CHOBBEEBE LB MRS,

SV N ORRR

AVY FOREICE, A—/ BIOLH#BICIEE 9 Hcalf-nethod, apply-method/35%, call-method, apply-methodch T2
@ANKAY Y ROselfid, BEHULEOsel T LRLHOEED, A-NBOAY Y FRE2THEIND, 4,  child AR
—NEITHLHarentHSAY v editEBRT DL, IROAY Y FHEFINIC L LEliTHS.

{define-method (chifd :edit)(&rest args ) (apply-method (parent :edit)args))
snyderZE TRBBHURICL D, RIROAY Y ROVERBIRI NI E1O—E15, COLDIERBIE. XV y FOBEREH
HWIDROLSBFRNHD,

@ WERIDAVY FEHIET S,
define-type @ :inherit-from#d 7> a > CHRELRY 5,
(define-type child(:inherit-from parent (:methods [:except] { symbols}}))
ST, exCeptDIEEAGNEAICIE, symbols TIESNIAYV Y FHRERA NS, Wi, exCeptDIERHH 55
B, BESNIAY Y F#RS NG,
@ BWRIBAVYRFEBEET D,
define-type @ :redefined-methods A7/ 2 TRET S,
(define-type child(:redefined-methods {symbols})... )
CORECIE, synbols TIRESNIAY Y RACOBMTHERIND,

. __new Fiavors

new Flavors &, Symbolics (o> T8HFE128MCommon Lisp BESKHEINTNS,

)

flavor, « >4 Xfiavor

Flavors Tlt, 275 AENSHFEORDICHavorBBNSNTNS, flavorid defflavor TEHRSI R, ZOAL VI8V
Imake-instance TEBEND, BIERT,
1. (defflavor 3-d-moving-object (x-velocity y-velocity z-velocity)
2: 0 ; component flavor

3: .initable-instance-variables)



4: (defflavor comet (percent-iron estimated-mass)

5: (3-d-moving-object) ; component flavor

6: :initable-instance-variables)

7. (make-instance 'comet :estimated-mass 27 :x-velocity 12 :y-velocity 44 :z-velocity 87)

1:443-d-moving-object, 4: {Icomet DEHEFRDOL TS, 5:idconet DX —/3m3-d-noving-object THHT L&ERL

TN, T:ldcomet D+ ARV AEERL . BRICHEDPEREL TS,
2) Avwi

new Flavors TELispiEs & DBRME D DI HIC, TEREAL TEkosendfiszg £ 0o, IFICRYBENCGHLO
BRTAVY FEBBIHLILTNS, (Lici>T, Common Loops LOBPMEERLGH>TNS, )

(function-name arguments... )

COBgdgeneric function&MPIENS, generic function®IFHU RS 1BIBOflavorDO XY v REREB T B L5
KD, AV Y FRUTDEIKEHSIND,

{defmethod (speed 3-d-moving-object) ()

(sart ( + (expt x-velocity 2) (expt y-velocity 2) (expt z-velocity 2)}))

T hid3-d-moving-object MY v Rspeed FEFHL TS, COIDKLTERINICAY Y R&EDprimary nothod &FER,
new Flavors Tk, gereric function&—@ROLispRIMA, BXMICHEKNICOERNEELTHS, M5, Dpackage
idgeneric functionZ@FEOfunction&MRICHRS . @funcali tomapcar®dy 1818 & 45, @trace DLS LTSS AR
RAOY-VEFHATES,

FRBRDATY aVEEELTYeneric functionzRHT HBSOHIC, defuethod DM defgeneric ARSI N T
B,

AV &S

new Flavors 25 XAtz Y X b OYERFI%iECormon Loopsto0bject Lisp . FESRMFlavors &R0, LIFOBRINST
BNBEIFDENTNS,
@ flavorid, EiCZDconponent flavor& DHDNBICEMINS,
@ 2hORENY 2 S HBRERNEGRET S,
® BALLflavorRBREENS.

Flavors OBRADREBIEAY v FRESIHS, Flavors Tidprimary nethoddiizicbefore method &after method %%
T&ES, FEUTERY,

@3

~

(defmethod (launch rocket) () (setq position “Space”) ;primary method
(defmethod (launch rocket :before) () ;before method
;5 add fuel before launching
(seta tank "Full"))
(defmethod (launch rocket :after) () ;after method

;3 start radar tracking

~T~



(setq =radar-trackings t))
HAEAY v FES (daenonBiD A Y v FEA LHENTNS) B, KTOLIKTONS.
@ £ ToObefore method Atbase-flavor-last-order (&5 AN Y A ~OE) TRITENS,
@ primary methodMASHOBIET T ORI TETE NS, (BIAIE base-flavor-last-order TERINS, )
® #Twafter methodpihase-flavor-first-order (4 AN A S D) TEITEND,
Flavors (&, daemonBLACH, THEZHAYV Y FESOHEEMMAHTRIL TS, new Flavors O T OORFHI,
AV Y REEADHEEERT Hdefine-nethod-conbination £RHLAC LTHD. (CORAEECommon LoopsDHA &5
OBEERNECIES. ) 2T LRRORAY Y FESORRBRT, CORBIKLDERESN TS, KTOMI, daemon
BOAY v FIEEEERUICATSH .
(def ine-method-combination :daemon (8optinal (order ':base-flavor-last))
{(before "before” :every :base-flavor-Last (:before))
(primary "primary” :first order () :default)
{after "after” :every :base-flavor-first(:after)))
= (flavor:muitiple-value-prog2 (flavor:call-component-methods ,before)
(flavor:call-component-method , primary)
(flavor:cal I-component-methods ,after)))
7. L9U
BYEOXECommon Lisp BEATOA 7S 1 & MEMEERA DB DV TANK , REDERGHBA. TLUTETER
REEL TRBINTHO, Common LoopsZ LN T, Loops, Flavors, Object Lisp S$MEROATY 10 2 A7 LEiR Y Bk
HOTON TV DR TH S,
AL, SFEOEAET L ERERGESComon Lisp BIMBMEBLOBERRD] £1LLFLDHIOLDOTHS., RBIC,
BEESEHR— FUTBOCETHROBA BK, BHERHEL TROCEAY VRY v 7 AR ORABHRICEHY 5.
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-Oriented Programming, Xerox Palo Alto Research Center, ISL-85-8, Aug., 1985.

{21 6.L.Drescher : ObjectLISP for Experienced LISP Programmers, LMI documentation, Aug, 1985.

{31 A.Snvder : Object-Oriented Programming for Common Lisp, Application Technology Center,Hewlett-Packard Laboratories
, ATC-85-1, July, 1985.

[4] S.E.Keene and D.A.Moon : Flavors :Object-oriented Programming on Symbolics Computers, Symbolics Inc., Dec., 1985.

[5] BAMI6 OEEAABT TERRESComonLispBMFMIRERRAEMS.



