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@ Xerox &I kHCommon Loops [1]
@ NI #Hc &k 30bject Lisp [2]
@ HPtAlan Snyder & kARE(3]

AAOBR. DL, QONRVRENKL TELREE LHBLEVIFEMRANLA, BIEI12E0Comon Lisp ZBL
Tid. BEEREZ LDHDEESEM > LHETH S, i, RADERLTIISYMb0lics AAF, MO 7 OR—FATUE
WERDGRSBHULY  Flavors 227 4 (Dnew Flavors &FER, ) [4] OBAEIT> TV B,

AWGE. 19846 BALIROComON Lish NDAT D 15 MEMMERAOBAE S LOLHDTHD, 2RTHMERRDS
BT SHBMEEN, SEUKT IDO7/OR-FIL L, SHROBELICEBES525 & BoNnsnew Flavors OBELRN T
5. BREDEABER/NT D LRATERVLY, EAHOBEFARCTNELBDNDI TR, AV Y R, BEEEZOR
AWBICR> THET S,

e 3= BNt

HMRBROHANTICETARRBASLUTO 2B HNL,
@ #WBROATO 10 bIAT LEPRBLERT HHOBARM (hook) 123 £CLOBHLHE L TEEEL LS WD ES,
@ BRNGATI1IbIRATFLERELLD EVSER.
(1) hookOPREfL £ 1R 9 HBR
Fahiman, Handerson(CHU), Hoon, Weinreb(Symbolics),Kahn (Xerox) ZACORELTEL TS, BEEUFTCE L5,
@ (LBEFTCHD., TOISIVIVATATRED, (UBRTCEROA TV 14 MBAT OIS VIV AT hERE
TEHLOIKINETHD,
@ CUBEREBRICHIT S, HEHRICHET SRKEMM (hook) DAL INETH > T, LEBNTR—2 TG
J-RTEATEOHE. LI IRBREV. TAHZZXLRREIK, RYV—BROAMICHINETHS, |
@ #ATT10bIRTAOMELE, BLOAT VI b RTANTE THBELT MEZORICPNELN, ZORICD



BHRETREY, BEORHNOHIBERRL TRRBESNEN,

2

ATI1 0V AF LAORELATRTIRR
Snyder(IP)HCDERETRL TS,

@ hookDRRIEATZ 1Y bV AT AOHBEBICKENLA, BOAT 15 b2RATAEBNENENSULL-HFOE
REFBLEWV, A-FRATIIIbIATFADORF AU, HRB, SLCHEHECEHOY K- EJBELL
Td,

@ hookZBRLY BRI TR, HBRIATD 17 b ATLPERIC &> TERNBIREG5F T, B<OHBMA—HidHE

BRCAT D1 bV ATLEFR- UL ERUBWESS, Ukho T, S TEEERETETIFNIEFlavors

HEHBGEEL Lo TNCKADS, (& Al OBROB T lavors KERTHERABHINTIND, “Flav

ors PR G NSCLE AL ENSERP “Flavors £EICL TRGSHN EWSBREAASNS, )

i 2BOBRRCERNMHSNICOITREND, ABRUTKRTFRELS/ATHIERONS,

@ BLADATV 10 bY2AT LERET HHOBNDOMKEERY 5.

@ Flavors 3L, BRDATV 15 VAT L% ZOLCHERL, ZORNONDOTZT Akvel low page DFA 7
FUEULTRRT S,

@ EELICOOEWile pageic AND, (I : CLHNEETIE, SHtlg%white page, BIEHNIOY - VEOSATSUH
R vel low page, ¥ 27 AMKEDILRE red page . AT ADNA 4>/ Z%blue page LIFA TS, )

h,

3. Common [oops

Common Loops (a COMMON Lisp Object Oriented Programming System) G@EOA TP 12 Y AFADILEORKELEDZDOEL

T, Xerox #ICk > TREINICDOTH S,

(), X89S, ISR AVABVA

2

Common Loopsid 75 2 & EHT HDICdefstruct &%, I 5ADIFREA LIS AEMEN, class ATV av%
AWTIEETES, class # 72 a2 i0LD (tywed 72 a v 2R LIE DD TH S, MEUTICRT,

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() :allocation ciass)

5. (x-position )(y-position 0))

1dpoint ENWDWMBERERDICLOEHETH D, 2: 5T idCommon LoopsDEBEE IS ADEH TH D, 2: 1kFlavor
$ OFHET, 3:13kLoops DHETENTNBERRMTOND LERLTHD, 4:0:allocation A7 a idZ®all-po
iMSAIZACET 5ENBCLERDLTNDS (IF7XFH) . RKBTHMOBECE, BREC VA4V AKEFS
N3 (Y28 2ER) . COLSIComon Loops Tk, BEBAT V1 b Y ATLEX RIS AEANTERTA L
HTEDLIKLTVS,

AVY K

XYy Riddefun OBEIRERL fzdefrethod iIC k> TEHS NS,
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(defwethod name-and-options |ambda-list [doc-string]{form}* )
CCTlambda-Tist ICIHERMOSZIMAE. (var type-specifier) LW SER TBOTHRVES KILOHBMRRINTHS,
(defmethod move((obj block) x v) code-for-moving-a-block)
ChBBRAOSIE objh DlockBIDA T 1 7 b THHTLERDU TS, MveldZ DAY Y FOEL I 2 EHiEN5,
(defrethod insidep ((w window)(x integer)(y integer))...)
BRAOSIBHwindowT 2, SEBOSIBMRinteger THAHXY v Finsidep FEHU TS, AV vy RO idsendf T
Je<, RERHEUOBKTITDNS, Comon Loopsth, DA 72 10 MENERLBESREG. TOAY Y FRGHUE
K381 OB TEL, 2RANBOSIBORELRAEL, 2 TORIEET(type-specifien) A—BLIc XYy FE#EITY
SHHB. COR, LTORF-HIEZAY Yy FERHEREFETHBACE, EOAVY REBRTENMEAY Y P
frY A b (method-precedence 1ist) EFHENDU A MK &> THRET S, —RK ., EOSENSEISEFEANTOE, &0
KRS NIBBETEROAY Y FABREND, EORBRETFALORRIEINCOOTHEIME, BADY S MY
X b (class-precedence list) K&k o> TREIND, (H: JITRA-RTHEE. TIROBA, BIMOBAZLNH
REIMOHERFLLLDOTHIRAEND, )
(3) BEHR
Common LoopSTIIBEBRRA T T /I, defstruct @ :include A 7Y a3 VEUTOEIIERL TS,
(defstruct (titied-window (:inciude (window titled-thing))))
&, titled-window AHiwindowd titled-thingZ SUIKIBEL LB LAERL TS, include A7y a v BMNEKEI TR (A
—RISALRS) ORERIE. BAERG(local- precedence) LBRISN, EDAZINABDIZEBMEBAEN,
BHROGEENSLED TS 2 M EERTE7LTY ZLBAZ IS AL L>TEAE5ND, BRHOPLTUZ
Aigloops PObject Lisp &F—T#HD (HR) « A—-NTFADA Y AZ Y ABBEREBEShAN, BURADA VALY
ABEBHBEOZA-NISALEAT DRELE, BOREBOBNISADA VA4 IAEBHMERE NS,
4) Xvyrkss
Common LoopsTXY v FESBEREY HEABMILrun-super THD. run-super k> T, XV v RIER U A +HTrun-
super ZRITLIAY Y RO DHICNBYSAY v FHEBE NS, 4. bounded-windowdD X — /32 5 X &windows ¢ 5 &,
(defmethod move((w bounded-window)(x integer)(y integer))
{cond ((in-bounds-p w X v)(run-super}}
(t(signal-errror ...))))
BWindowdD Xy v RRoveERBIL U XY y RERBULC L BHK T B,
Object Lisp IZIHl DERBINKA TS 2 Z PV ATFLTH D,
(1) 23R&A224U2R
Object Lisp DAZLRMR IS AL A VALV ZAOKHFBEAWCREELEN ETHBH. SNRINE, 2~ /OB
BWLISR /142480 ZADBENE—DHDELTEDONRTND, TR, X2V A%EHT 2M8make-objix, X—/%
97 ADBWEEOHIBBKIdOfORETHHLENTWS, (LHL, ISR/ (VAR ADEWNIEATHI &t
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BHENTNT, FHRE, RHIUTELHESBREIN TS, ) PEUTORT,
(setq icon (make-obj))
(setq icont (kindof icon)) (setq icon2 (kindof icon))
icont, icon2ixiconERHKILLEATI LY FTHB,
(2} AT HbOBE
Object Lisp TAVY FICHUTZBORAT Y17 OBREMENTNS, A7 12 OREKEdefobfunic & - TE
#95, LT icondBi¥oto-xy DEHTH D,
(defobfun {(goto-xy icon)(x v)
(undraw-self x-coord y-coord) (draw-seif x y)
(setg x-coord x)(setq y-coord v))
B O L Idask KK &2, MELTIORY,
(ask icon (goto-xy 100 100))
ask By - URELIBREOD. /0y VEERLTERDOREMERFNT 5. TTooto-xy AiconDBIE U TERS
NTHABHEMBARNS NS, BUBRIN TONETNEERITL, BT -V EBREBHIETaANS.
(3) AT +OBER
AT D ORI Idhave £ B0 THEEZRET 3.
(ask icon1 (have 'x-coord 0) (have "y-coord 25)
(have "icon-array circular-design))
COEDL, ATV POBRBBATO x 2 b EERUEBICERBIND,
(4) #xR

AT7V1 0 bORBEBHERENS, (AT7V1 7 OBRICHL TREFREONIEZHHEN, BHROAT—-7%88, )

RROF, Common LoopsOEMBOMULBUTH S, (Flavors LEBES, ) FTUTOMEEZ S,
10 (setq boundary-icon {(kindof icon))
2: (setq icon-with-trail (kindof icon))
3: (setq boundary-icon-with-trail (kindof boundary-icon icon-with-traii))

1, 2K T, iconDRFRILS NI A T D 1 & T BHboundary-icon Licon-with-trail 3, iconDLMEKEMET S,
BU., REDBRBEERTH &KL > TA-/NOBE% shadowd 5 & HTES, boundary-icon-with-trai l£@ICE B &,
7Y 10 ORERZY Z MEBTORMICE > THERE NS,

D AT MEBCEDA-NRATD I FLORMKNET S,

@ BEULATD U FREENY R FhOBOOONERINS,

BEHULATD 1 7 IBODONEIND,

L > T, boundary-icon-with-trai | QMR Y A P TFDLSKED,
(boundary-icon-with-trail boundary-icon icon-with-trail icon)

(i : ROODHEINBBERIE, AT 15 HORAIMEN Zboundary-icon-with-trai ORI OHTHRET HHTH



5LEEBASNDH, CORBRRRETREN, )
(5) BEMOREHIL
Object Lish TRI—-NDAT Y 2 +OBIBERKLT SEIEEH/R TS, LTI, icon-with-trail OBEEgoto-xy
%, iconDBiBgoto-xy EREHKLT BT LK &> TRBLLATH S,
1. (defobfun (goto-xy icon-with-trail)(x y)
2:  (draw-line-on-graphics-screen x-coord y-coord X )
3:  (shadowed-goto-xy X v))
3:Dshadowed-goto-xyid, icon-with-trail OX—A7T 1o b THBicondDgoto-xy FHL TS, (Object Lisp T
BAY Y FRE&EWSABRIZANSNTOEOAR, shadowedizCommon LoopsDrun-super KN T 2EDTHD, )
(6) Xa-7
Object Lisp DXO—TN—/LILRMIITSH D, Object Lisp Tikiexical binding (UFOBTIIet ) fobject binding
(ask ) JOWKI D, V&, ATV o hobj H{a 10)(b 10) &nSbinding £DET S, 5L,
1. (let {(a 3)) (ask obj
2: (setqg a (1+ a)) (print a)
3 (seta b (1+ b)) (print b)))
2 AEHAL, 3RNEHRNTS, DD 1OWEHITS.
{ask icon1 (let ((x x-coord)(y y-coord)) (ask icon2 (goto-xy x y))))
COXIKFTRILicon? Ficon! LAUMBIRS, UL,
(ask icont (ask icon2 (goto-xy x-coord v-coord)))
EBNICOTIZ, x-coord, y-coordidicon? OEHFIETDTicon? DHBEIEDSEN,
5. SnvderORE
CORMTRANDA T 17 b AT Lik, HPOAlan Snyder DREICLZEDTHD,
(D IS AVRZVR, AU R
SnyderR Tl 23R, 1 VA4 A, AV Y REZTNTnBMdefine-type, make-instance, define-nethod TEHT B,
(Snyder RTIEZ SR (tyie) LHATNS, ) Xy - IDHKER,
{(=> type method-name arguments... )
THROY, COMMLsetI THHR S,
(setf (=>x :fooabc) v)
(2) A YR222BBOME
SnyderRDBADREIL N7 L (Encapsulation) DERTHSD, MR L> TRAHEEL, EBEN—FEFSHO
RAITRIRT S (PR IEComon LoopsD 75 ANEIY A b ) ENSBREBI DTRHFINRTNS,
 ITA VA ABROMERT .
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:idchild O2—/\BApareM THEH LERDLTND, CORA, child O VA2 AEMIZ, a, b, ¢ &> @
DERERODTREN, MEOERERDOTHS, parent TEHINIca, bk, parent TRBI NI AV v RTOKRP Y
CAHETH D, child TERS N, Cldchild TERINEAYV Y RTORP I ATETH S,

BI-DREEETS, MAE, child Hparent1 &parent2 %#2—/NBI& U THS, parent2 Aiparent! £2—/ B LT
D&, child parent! D4 A4 ABBE 2T OO LS, LREOHRIBESHMMDA T 7 VAT A
DIHREERGE> TS, T, BA7eE (BB, #IOATD e O b ERUICATO T M EERBTED) £BRUICE
RTHDH. B OHRCRESGHE, BRI > THAVEGBESE UGV LD CROBBEREL 0540,

XYy RORK

AV FOEBIC . 2A—NBOZH%BIIEE 9 Hcal l-nethod, apply-methodmidr ., cal l-iethod, apply-methodsi THE
BINIAY Y ROselfid, BUHUROselfEFUBD LGS, A-NBOXY y FE2TREE NS, &,  child X
~NNBITHBparenthHAY ¥ K editEROR T 54, ROAYV Y FHAEBRINLC L LEHTHD.

(def ine-method (child :edit)(&rest args ) (apply-method (parent :edit)args))
syderZ TREBUKICL D, AEDOAY Y FRERRRSNDE15—Bd, OLIERACIE, AV y FOREEH
HIIRDLIGFRAS D,

@ BEITZAVY FEHRY D,
define-type @ :inherit-froma 7> 3 THIBZR YT 5.
(define-type child(:inherit-from parent (:methods [:except] { symbois})))
CCT. exCeptDIEENGVBAKE, svmbols THRINIAY Y RIRRANS, B, exCeptDBEENHDSH
AR, FEINAY Y FRBERI N EWL,
@ WRIBAVYFEBERT S,
define-type @ :redefined-methods #7723 TIRET 5.
(define-type child(:redefined-methods {symbois})... )
COBBICIE, syrbols THESNEAY Y FHAZOYMTEERINS.

. __new Flavors

new Flavors (5. Svmbolics (2> T8HE12HAMCommon Lisp ZRARWEINTIND,

(M

flavor, 24> Afiavor

Flavors T3, 22 2&VSHBORDIClavorSBOSN TS, flavorid  defflavor TEH/RIN, TOA VA2
idmake-instance THEMSI D, HERT,

1. (defflavor 3-d-moving-object (x-velocity y-velocity z-velocity)

2: 0 ; component flavor

3: :initable-instance-variables)
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4: (defflavor comet (percent-iron estimated-mass)

o

(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)
1:133-d-moving-object, 4: icomet DEJ/ERDLTINS, 5: idcomet DA—=73H3-d-noving-object THBHT &&RL
D, 7:i3comet O VALY 2EERL ., ERCBETRNREL TS,
) Avyr
new Flavors TIALISpMI L DBAMAEEH DI hiC, TEREER L TE o sendilisz®: & 0P, LUFICT ¢ BRIFCH L O
BATAV Y FEEMT S LELTHS, (LicA>T, Common Loops LOBMEDBRE> TS, )
(function-name arguments... )
C OB Egeneric function&Mfind. generic functiondMPTH L iags BROHAVrOAY v REEHTEH L85
BYd. AV Y FRUTFOLSKEHI NS,
(defmethod (speed 3-d-moving-object) ( )
(sart ( + (expt x-velocity 2) {expt y-velocity 2) (expt z-velocity 2))))
Chnig3-d-noving-object DAY v Rspeed £EHL TS, COLSKUTERENIAY v FEDrinary mothod &S,
new Flavors Tia, gereric function&—#QMLispBE%, WIS ORI OERMEAEL TS, B, Dpackage
idgeneric function&@HOunction& FICHS. @funcall tomapcardis 1 5/ &D, Qtrace DLSETOHS AR
RADOY-LEERTES,
FRBROAT > 2 VEIEEL Teeneric functionEEHT HRADEHIC. defuethod DS iCdefgenericABRI N T
3,
@) AVyrEA
new Flavors 025 Xtz X b OERR A EkikComion Loopsb0bject Lisp + BEROFlavors & @B50, LFOBMNST
S5NBL3BH5NTNS,
@ flavorix, BicZMconponent flavor & OMOMEICBINS,
@ 20N X b ABHNVENED FRET B,
@ E@UKflavorREsns,
Flavors OBADKBIIAY v FRACHS, Flavors Tidprimary RethodDfbicbefore method Lafter method %T¥
T&ED, MENUTCRTY,
(defmethod (launch rocket) () (setq position "Space”) :primary method
(defmethod (launch rocket :before) () ;before method
;3 add fuel before launching
{setq tank "Full"))
(defmethod (launch rocket :after) () ;after method

1» start radar tracking
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(setq *radar-tracking= t))
JRE Y v FRA(daemonBiD X Y vy REELHENRTNS) &, HUTFOLIKTONRS,
@ £ TObefore method hibase-flavor-last-order (7> AMERIY 2 D) THITINS,
@ prinary method HA5MOBIET 1 DBIRSh TRITES NS, (HAIE base-flavor-last-order TRIREND, )
® £ Toafter nethodsibase-flavor-first-order (25 MEHIY 2 HOWME) TEITE NS,
Flavors &, daemonBILUSHCH. SEXE LAY Y FRADHELEMAHTRHILTNS, new Flavors O 1 OO,
AVY REEAOHEEEHT Hdefine-nethod-combination #RELIEC LTHSD. (COWBEComon LoopsDRA 2T
OMEERVECE RS, ) YATLARBOAY v FEEOREL T, CORBKLVERIN TS, STOME, daenon
BOAY Y FEREERUIHTHS.
(def ine-method-combination :daemon (&optinal (order ' :base-flavor-last))
((before “"before™ :every :base-flavor-last (:before))
(primary "primary” :first order {) :default)
(after "after" :every :base-flavor-first(:after}))
~ (flavor:multiple-value-prog2 (flavor:call-component-methods , before)
(flavor:cal | -component-method , primary)
{flavor:cal I-component-methods ,after)))
7. LIU
BEDOKEComoN Lisp BRLTOA T 17 MENREEAOBBK DV TANK, HELARGHRA, F&UTETER
REES TRIES N TH 0., Common Loops& M T, Loops, Flavors, Object Lisp HEBOATY 17 hY AT LEGRYT Hak
HHTONTVIRETH S
AW, G0ERODAET TRIERGAComon Lisp BAFFIZAROBERBRI] £HLLILDILHOTHD. BEK,
ABEHETR— FUTROCETHORNA B, BREREL TROKEEAY VRY v 7 2R ORAESIRICHHT 5,

BE VM
{11 D.G.Bobrow, K.Kahn, G.Kiczales, L. Masinter, M.Stefik and F. Zdybel : COMMONLOOPS . Merging COMMON LISP and Object

-Oriented Programming, Xerox Paio Alto Research Center, [SL-85-8, Aug., 1985
{2] G.L.Drescher : ObjectLISP for Experienced LISP Programmers, LHI documentation, Aug, 1985.
[3] A.Snyder : 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 Syabolics Computers, Symbolics Inc., Dec., 1985
(51 HBM60ERAARTIERRESComoNLisolNSFIZAXRERSE.



