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Description

RATVLZ MZHUTHERMIZEBZBINZAY Y RE 2T A, ITMATEREHEIZE
Xz Turs Iy —).

Details
ZORY T —=VIFBEBEFEICB AV Y R TR T B S4 £z SAN—=V =
Y& T Ta—FEEMET 5.
INOD MY 7 ZAITHT 20700 FEAfi# 722 L )L O — BRI D\ T Uk Classes,
Methods % U T GenericFunctions D KFa AV MEHAZR L. ZOXR=IUhLs0Y 7
& setClass & setMethod D NF¥ a2 A Y MIMBERTO T T I VIV —)LEAN—T 5.

B e 75 AD5EL7 Y A MZIE library(help="methods") % {# 5.

Author(s)

RaIT7F—L4A
EIE : R Core Team <R-core@r-project.org>

References

Chambers, John M. (2008) Software for Data Analysis: Programming with R Springer. (R /N —
a iz LT, )

Chambers, John M. (1998) Programming with Data Springer (% V) ¥ F )LD S4 /N—3 3 ITxS
LT.)

.BasicFunsList THAGA A & 5k BE AL

Description

HHAGA A & KB R % AR BB 2 B fE R 2 1R T 2 AR & ) A b,
.Primitive(<name>) & U TE&EI N/ R FOREKIE, EAWLRXHAREZFEZR W
O, R AY v Rz LU TiELTRY. 2o OB 5580 2 MIBEEA
TV bEREFENSLZETIERDT S Z &K,

FRON=Ya O RIEBINEZNIGT 2EBUZERANEIEY A M 2MIT5Z 8 TT «
VI AT ENE LRV, RIS RO ARNEEE R EET AN a— N TF v
INRVD, BONPDOFIBITHEIZZ S I 5.

EDGETH, bLIA—FDRINSOBEBIZHTEIAY Y REZEHLLD TR
HBIEBODDFEDOEENLBEIZRD. B, L ULERO Y r—=IUhoD XYy RHBE
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HENEH0E, AV ROERLZ->Zvy MIERAWIIBIZEL T —HNTI2HERD
5.

KRBT NIE, Z0V) A MEZNITHUTAY Y RPN 5B ORRBER D4
ZIZR U TS 2 X I B2 W THEET 2 ERZ2RMET 5.

FRFIZ, VA RNIAY Y RPE®RZ2FRZ20VE 2 for) DHIZETWT AT 7 TH
LI Z I . Primitive)RiFkBEIEIZ 7 T 7 %L T 5.

B Z1E, setMethod IZ X DIESND Z S DRFFREEED — DIz 3 2P EE &I X

.BasicFunsList 25 D FIE Y A N2>, L LMAHHEEA R 2T NIE, 518V X b
x, ...) PEIN .

as ATV MDD B 7 TAICEBT A L awEIT S

Description

INSORBIEEA TV 27 M2 GA6NT0 T ATREIE#T 5 Z & 2T BGREZEM
¥5.

Usage

as(object, Class, strict=TRUE, ext)
as(object, Class) <- value

setAs(from, to, def, replace, where = topenv(parent.frame()))

Arguments

object HFEDR ATV b,
Class object NRHIEHINERE 7 T A4,

strict WHET7T7, BUTRERSIREINE ATV o7 MIEEIZHE Y 5
ADNSDEDTRITIUER SN (7 T AR TR WIEDY, ZD5
ERATV 7 MEIRDIEVWEBRDO I I ANSDEDIZRS. Fizh
LZEDY 7 ADNMERA Y 7 A2 EEHR L TCWRIEA Y VLot 7
T MZiB).

H U strict = FALSE 22 51, HIEZ T 2 DAL D HMZR L8R A Z 1124
LOEFEMUTRING., BRI HICE 2 IXE 2 T A
Bizz2oy NEMAZEDOTH 5.

value object ZEIET H2DIZflibNAEMH (FDiEiwx R KX). 27 7 A Class D
ATV b RBHIRETHS ; LPrLENZBEETI2DOIXEHT
1720,

from, to TREIZ LAY v K def & replace 2’ Z DT E %2 EIT320
A

def BB —2oDE. ZNET7 T A fromPoDA TV b%EZITHL
DITITRAtoDA TV NERTZEDHFE LW, BHITFIHH4 N
fromTHBELI2BEDTH D ; & LD B FHbois &, setAs
& from ZRAL &5 LA 5.



as

5

replace UM ENE &, as BMIEOLEUTHOLNABEDESHZI A Y v R
ELTHOLNEEE. —>D5# from, value DA THRITNIEE S
VDY, setAs 1EE USRI EANITRAL L5 kA 5.

where FEROAY Y REZOHRIZMRET AAED U IXERE. B DIGHIC
HUTZDFEHEEKEL, YV—A3— RNz by 7L RVTHlE
5 setAs NDIEVH L2 EHLZ oD ; DX, Ry 3
VTl source NDOFEOH UIZZE LWy, £720308y r—oiox
THRY—ADI—FO—#p L LT.

ext EDEIIZClass ATV 7 bDI T ATIRINDG D EZEET S
AT arvDAT YT b (possibleExtends 2NKT & 5 72). Z DFIEK
IEREEIZ i D GEARZ 7 AT 2 ABMTERZ Rt T 5720
WM, TNEREEMBENZL LD Z 213786 W,

BEHDEN

as: TDOA TV b e EZ5NT Class WCHRFIZ# L7z N—Y a3 v EIKRT., HED
ELflrsoBEEEWMZ P THbLNZREA TV 227 D Class IZXIHT 50N
value TEE#Z 55,
WIENLDIEAD as() DEIEIFIEFIZHRA Y v ROEHRIKEFET S, AV vy R
TODT T ANMEKTEBMAITONTWA L EZEFNIIEREINS ; 2FH oS
AD—FHMG DY T2 5 ATHHHE. I TOMKDOH % 7 X.
R A Y v NI ELEARZ FRAIZHUTTFOEREINT VS (ETDORY ML
247, BABZE L TEO2DMDE D). T4 5D —EIZIE showethods(coerce) %
R&.
INSEDAY Y RDZDODY —A%ZHAT, BB AY Y KW setAs BADIE O H
LIZEDEZRINTWS,

setAs: 27 A FfromDA TV 27 b %75 A to NBEIEHIT A720DRAY w KEEET
% ; Bl def (X EBM R 2B Z ML, $ UHNIE replace 5IEUTE S X
ZEHT D, FFMITTOEEE as” & "setAs’ DIED KD IZEMET B0 iz /L K.

coerce, coerce<-: from % to &[A U2 7 A TG Z#T 5.

NS OBEBUIIRIZIEVTE I NS R ETIHRV., B setas IZTN S5 I1I20T 5
Ay R&EMHT S as D 7=OI/ES.

R & AT AR

ATV ME—DDITANSRHID I FANDA TV 27 S ~NHEIIZH as A~ D
BRI U TEMTE 5, HBIEAIIRNETHY, ZOA TV hDT T AN
MDD T AZIIRT BNV THA F—DHRFEICEDL. TBLBEDT —AlE—DF 7
FZNLL LD Y T AM setClass ~D contains= BIEHTIZRHEEIND Z & T, ZDHEE
LWZ IR ZENUURTID Y T ADE < ZHET 2 (H@ED S WE L TIEMETO 27 7 A1
L\ T AD superclasses TH D Z3 5 DE % D subclass T 5).

ZOMADIERIT R OEMARK L XN S, M setClass 2 R &, f&IT X7z
setIs DIFOH LU CHHRMIZERZTE S, DD NN—Y a VIFEBEZEBIZ N LTz
BB EE YD, BRI EARZT Y B Y T 5 AL A—N—2 5 ATRHUL &
SIZHEET A I L 2EKRT 5. DD 7 I ARBEMIMATHE T ODVWTWBIEEITHEIZ
KT BRREI A A Y v RWEEL as DESHBIAMFHOMNGIZH L TEHREI NS, Hll
RIAED T —ATIEINSGDAY Yy NIFIHAREIEZITD : TNOHIEA—NRN—T T AFE
HETHTOZENSIZNIGT A ATV 7 b0 Aay 2RO B UAEDESHZ DT 5.

BEERD S BIZEHZ I NZRBEIZH A Y v Rid setAs NDIFOH L TEEHZ 5 Z LA
KD U U SIEERORAY Y RIZ{ LDV T2 5 A-A——27 5 2D U TE
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HIN, HoTINSDELZMKIZIKD DTIZRLSPRMZEZHWMZ ZVERDH D Z
CERIEERT .

MRS setIs NDIPPHI L CTEHESI NS & XL, MREIZHEA Y v RIZBRMIZIRE X T,
HEIIIXAER I 2w, IO TR X 5 & 512 from 5IEUD)EH X 1 5.
JEMA 2R BIER I T B XY v R setAs 2> TIRMLT B Z L HA[BETIEH DD, %
DRFIZE NS IZMAT 5 Z 223K,

B & HRIY 72 MR D] D 22 512 BE 9 2 Z LA BIZ DWW T setIs & /L K.

BE# ’as’ & ‘setAs’ BNED LD ICENMET 2D

B as 1% object 227 T A Class DA TV =7 MIZEHT S, FDHIZS4 275 A
EAY Y REMESSREIZEHA Y v R"2HHT 50, okl TThs. #
HIZEH A Y v RIZBEE coerce IZXHTBAYV Y RTHDh, BEHMIAr—ATITEK
‘coerce<-* THD. ZNODEABIIAY Y R TR F+rdHD DDFIH from & to % FF
L, ATV DT AEHLEDOBBERED 2 7 ATHIGT 5. Zho OBBIXE
BEIROCH L TR s2nh, EEFAEESHRIICELUTas 2fHINEAY Y ROT
—TNVERET O fbNS. ZOMTIREZENL T —A2RRT 20, FENDD
ErERITILE SR 7 — A% coerce & the def B DR D IZ “coerce<-* & setAs ~
®D replace 518 % H TR UM S CTEET 5.

object W TIHLED I FATRWI ERIRET DL, as LTI/ x2F v

c(from = class(object), to = Class) (ZX 3 BB coerce IZHTEHAYV Y RDT—7
WHD Ay RaE Ay RBERVBZORIIOBEERTITS DL HEU HIETHT. EHIZS
S&, ZHIFEHZEEKEAAY Y ROWNGFDT—T N2 BKRT LM, (KL Z OGS TR
BTHB (K2R

HLUAMA B AV Yy RER O SRIFNIE as M2 %283, &HIZ, H LU Class »
class(object) UG D A== F A 51X, 77 AREITHMINEBAY v RE/ES
DIZBERERE2EL., YTV IARA—NR—0 5 2288 HBOTr—A (DEOET
DEDABTY MEGL)TIX, AV Y NidEAA Aoy N2IO HINESHZ . BT
72V EER(setIs NOEUH U OFEE)ILEFE RN A Y v RE2E0, EESHIICHL
TREZRVWHIE L,

HUY T IR A== 5 ZABEBRAY v RERM L RIF L as I3HFEKRAY v R
ZYETHEIE from 2R U THE T THIE to IR U TIR@EA I v ERBEE I N
Class MDD 7 F AMSDEDIZHZ I I3HEF L AVWI LIZRSLFAET ST
H5 D). 1> T selectMethod("coerce”, sig, useInherited= c(from=TRUE, to= FALSE))
as() TELNBE A Y v NERZ2EHT 5.
FEAETRTODTF—ATIDESIZULTRDITONAZAY v NIFHRHIZEHAY v 2D
T=7NVHIZFyyvadInd @iMwEEMAZY 72 5 ZABKT, ZNEEIET
H BDEND S NA\N). o TEEMZEH R 1T class(object) H* 5 Class DRI A #) E
PN E -2 TR EINERETH 5.

coerce |JAEHER AR BB TIIMENZ L 21ERET 5. ZHIREENFOCEINEZ %
BEHLUTWARW., BiE > TARERMEAAY Y REFr vy adbl a0, M
OCH UK as NOEMEZRFECH LIZIED AT o b, £7- ZOBEEIZH T 5 selectMethod
ADIETH Uk as DRI A Y w RERLTWARLRE LW, HUNIET 5 as AND
LB Z DYy ¥ a vy TRIZEESTVWARZITERZEHETE 5.

DB EEREUT, B setAs EDR D DORDRTWHEZITS : THIEAY v R
DAKREEHZT 5 def 5IEE A, V72 F ¥ c(from, to) ZFF DR coerce 1239 5
AV R UKET S, def & U TRUESINZBEEIISHE2 — DR DO GRHI A X
NBEATVx MERIRENG) 721E DD (Ffrom A 7V 22 M & to 2T A) &k
DIEMNHEKSE, EL5D5ED, setAs X ODRIEOBEBOBEKERERL, —DH
X to 7 7 ADALFTHEEEMIZ/S. AV Y RIZA TV M%E from58& U to 515 %
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3 as oFOH I N, ZO58IZHT2MEMITIERING: to 7 7 ADKHIT
HY, WoTAYY KEA Y=V FTIDOREREMS Z &2 HRS.
as FABDERE NN—Y 3 VI F /- EEMED TRUE DB strict= 2D, o BEEUIZ T
%Ay NOFHE DR OIEOH UldZ O5[#7% FALSE IZ3%ET 5. T O\ IX5R £
é%éﬁleab#m&EX®$ﬁaﬁ795x#b®%®f%5a%u%%%%
: ZDEAEE U strict=FALSE 72 51X H T2 A E X\, FBED - —=nFE W/
ﬁﬁﬁﬁxv/bkﬁbf I, ZODIIANY T I 5 AA—NR—0 5 AR 0
&, strict= 5IHUIERBRTH 5.

setAs ~D replace 5% “coerce<-* IZXH T HAY v F2EMETZ. 2 TOESHZ X
Vv ROGEEFRKIZ, AV Y ROREDGIBUIHE DG LAEIZN S 2 4451 value & £
R NIE7R 57\, coerce AV v RDGE L ABRIZ, BAIDO_DDF#L from, to
Thd; BEHX 7 — AL strict= A 7V a VidEW.

BE# coerce IZZ S L7 AV Y RIZNTHAEEE UTHEEL, as BEHIZ LD ETHMA
TN E DB REINS. FERRIZIE standardGeneric Z W2 A Y v ROREFEHIL to
3[?5( %Té%ﬁ@%ﬁb‘fﬁﬁﬁ&%%% Vy REEYHETIE LGV ; Sl &
51 WasiZHLTHWSNZ T Y Yy 7 TIRBRW., RIERAY Y R2ERLUFy Y
/:L|375< 72812, coerce NDIEVH UIIRIEL L 2 as AT H LIz Yy T30
5.

HEARWRIRFIZEA Y v R

FEEOX TV 7 NaEANLTF — X XA TO—DIZREIEHTE-DDAY v KRBT
OEFEINTWS. HlZIE as(x, "numeric”) IFBEIED as.numeric B EHS. Zh o
DHRLAA A A Y v Rl showMethods("coerce”) T—ETE 5.

References

Chambers, John M. (2008) Software for Data Analysis: Programming with R Springer. (R /XN —
IZRUT. )

Chambers, John M. (1998) Programming with Data Springer (A V) ¥ F )LD S4 /)N—3 3 ITxf
LT.)

See Also
H L try(as(x, cl)) Z2HE S5 -5 72514 D IZ canCoerce(x, cl) Z&EL & 5.

Examples

## \link{setClass} D"HDJ T X "track” DEFEEFED

setAs("track”, "numeric”, function(from) from@y)

t1 <- new("track”, x=1:20, y=(1:20)"2)

as(t1, "numeric")

## ROBUILL T A2 RT :

# o1, BODNDIFRAICHH LT setas #RABICEERT 2R1EV S R.
#H 2. WRBREMFED asQ

setClass("ca”, representation(a = "character”, id = "numeric"))
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setClass("cb"”, representation(b = "character”, id = "numeric"))

setClass(”id")
setIs("ca", "id")
setIs("cb”, "id")

setAs("”id"”, "numeric”, function(from) from@id)
CA <- new("ca", a = "A", id = 1)
CB <- new("cb", b = "B", id = 2)

n

setAs("cb"”, "ca", function(from, to )new(to, a=from@b, id = from@id))

as(CB, "numeric")

BasicClasses HATF—RRA T Iz IndT 575 A

Description

RERA T b XA T IZHIET IR 2 AWBEEL, 727 AEFZEFDAT Y b
CLTAYYRDY T RAFYHRTINSDRA TaMio=D, HILWZ S ATHIEL =
DTBZLrHT.

Usage

#itt LTIEETOEERRI NLISATH .
#t INSEIAYVY ROV T XF v as(), is()
###t T LT new() ~OEUVHELTYZSRZE LTEIZHES.

"character”
"complex”
"double”
"expression”
"integer”
"list”
"logical”
"numeric”
"single"”

n n

raw

#HH VTR
"vector"”

#t (FIRENAR I ST, LOLTICLVILES T 3.

#HH 7T
”S4H
#H# ISR S4 DA TV NTEEAMEBRI MNLYSAD
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#H ENBHIERLAWV. INIREMI S A TH 3.

#H RITEBMOEARN I SATHS

"NULL" # NULL A7 xzo k

"function” # TV IFT4 TEESCEKRA TV K
"externalptr” # C A— R TEI/NA NRHNERKRA V%

"ANY" # XYY ROy =Y BETEDLDNZREMNI SR
"VIRTUAL"
"missing”

"namedList” # ZBEIBMEZHFRET D "list” ORKEY

DIANLDATI Y b

7 5 AR T X (Classes T i Z2 R &), 7Y 7 MIEA new(Class, ...)
DI UTHES Z &k, 22 TcClass XBIHFFHED 2 I 24T, KO D51 8IX
HEULHNIEZDI T ADRI MV UTHIRENE ATV 7 b THD. EHBEO5 I
HAEX NS,

2 5 A "expression” (& ... 5 BAFHEi T NNV E WS MTHLXHWTH S ; o TEN
5% quote() “NDOREOH U THIE 22\,

75 A "list" 3PN PV THBE I L 2#EETS. LHMNEY) A MES OEEA)
HON—Ya izilldh, ThsIFEEG AT Y hTRWEREDE WS ATRZ b
NVOREEDHEETH O, BMHIENLL 2RI MLEFEIUEZDOXEFIRI MLV TH D, B
LY ANEDMEFEIND Z & Z2BEE L2 I 0E "1ist” TlE7e< 7 T A "namedList” % fii
5., TDIVIFIANPSDA TV MEIAT Y b "names” 12X L X 1 7 "character” @
SuiIEE 2 F 2 22 T LR S A0, NERISIZIZ R 1R A M T 3 &0 & BRIz 30,
7 A "namedList” FHDXIET B AE Y MR TFHE & NILL DEHFTH B Z & IZEBKN
T,

DSREGAT

BHAZ T ARGEANLER 24 TICWHT 2272288, Z05D XA Fi3i@E s4 4
TV NTIEZR\ (isS4 1X FALSE 2K )Y, BRI I AR EL I I ANSLDATY
T MNES4 ATV bTHY, IRFAL I T ATHS. typeof DNIRT LD KA
TIEREBE D 77 ANELLH, BIZHGEDRER? S B XX, XA 7 "symbol” & 2
T A "nameE 721X T AL ZA TR — G ENENTH B WA, 7T A
"language” Z MK T BIRE D T AR A 7 "language” & HiD).

Y5k
R MV T AL "vector” & BEEIZILIET 5.

XYy R

coerce XL T B EABEBETOET I EIZEDY, FEDOA TV b ERI MNLY
T ARG ERTZAY Yy RPEHREINTWS, FHlZI1E as(x, "numeric") IZ
as.numeric(x) ZIEOHIT.
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callGeneric A K96 BAE ORI &2 IO H

Description

callGeneric DIFUFHUIEA Y v REZROWTHICZITE NS Z Wk, 255 5L
T IITHAE DRRHRI AN DO U Z1TS. ZOREOH L OFERIX callGeneric D
TH5. ZHEEDAY Y RRSIFCHET I ENTE D, JIV— THREINEEEIZ
THEAY Y R THMTH b HRIZffibis.

Usage

callGeneric(...)

Arguments
F T a T, ZTORDIECH Ui OBEAD5.
callGeneric ~DIEOH Uz i 72 2 51 8d & it i, Fozh
RITEBABHEDS R TROHET I & THS. TNV EBRIZEIKT S
Z EAXFEME I R K.

Details

RIEDBUBEBR O LRI E N r —JFAY Yy REFEA 7V 7 bOBRBIZEE I NS,
Z DAANIRBE X NS T 2O I NS,

callGeneric N HU% I X 72 W USRI B R 2 BIE DS TR O HT Z 21X & b 1B
IRIRD & 512725, BAEOHOHE UHIZRIB L TOW 5 BUIMRAR L LTRELTWS
("missing" ZAV Y RV X F Yy HOMIERI TATHEZ 2B VHEZS). £V TS
NVORFOH U NSRS, B2 E x 12/ U TIE x = x IZEMEZRSIGT 551488
PERINZPOCHURIZH S, EEIZIE, 2RI DE UEB 05 B %x 75
PEIEUIHE— [ 72 Rl X 5 Z & 2 KT 5.

BIEE L T callGeneric 25 Z &%, Y7 X F vy OFED—2ONHEAEDAY v Rih
TEEINTEOK - TEHR AV Y RPERINBVED, EEOHEZED T
(AN

Value

U WIFOTH U A% 1.

References

Chambers, John M. (2008) Software for Data Analysis: Programming with R Springer. (R /N — 3/
a IR LUT. )

Chambers, John M. (1998) Programming with Data Springer (A V) ¥ F )LD S4 )N—3 3 ITXxf
LT.)
See Also

GroupGenericFunctions for other information about group generic functions; Methods for the
general behavior of method dispatch



callNextMethod 11

Examples

## ) — THIRBIBEE ops ICRT BV F v
## signature( el="structure”, e2="vector”) DX Y v K
function (el, e2)

{
value <- callGeneric(el@.Data, e2)
if (length(value) == length(el)) {
el@.Data <- value
el
}
else value
3

# Ho &L DFITIE
## Not run:
showMethods("Ops”, includeDefs = TRUE)

## End(Not run)

callNextMethod WA A Y w ROIEOH L

Description
callNextMethod DIEH LIZA Y v REZDHNIBIZZ T ELTE 5. §5 & T NIXBIE
DAYy NOEHIDMPAAY v RADIEOCHLIZZRYD, BHEDAY v RADFIEITIRD
AV RIZBEEIND. TORXY Y RIEEOCH U DfEIE callNextMethod DIETH 5.
Usage

callNextMethod(...)

Arguments
AT arDFDROFECH L OBIBADFIE (LA UEREHIET
THHINZ LS5 DTHBI L 2EFEETE; ZO5[HITKRDRAY
v R OEFUTH U T OREDL R /2720, )
H U callNextMethod ~DIEH U HiZ D5 8E 2 ir X, Tozh®R
EAYV Y NEBEDOSHTIHOHT Z L THD. INDVERIZERT
L5 ZAIDWTIEFEL WS A /X,
BIEMEL OFEOH LIZ UIE UL callNextMethod 25 HR 7 HETH
5 Hle R K.

Details

DAYy R(OFEVRADOMARAY v )X, LEUBEEDRAY Y ROBFLALEL D - -
WIFOHIN/ZTHAIAY Y REEZINS., ZNRErNDEIrNFEILI B
ZeTHD : BEDRAY Yy ROUEMIZIZZNH 5 callNextMethod AFENH I E A YV v
R®D defined AR Y MIL>TEHEIXOLNBEY T2 F ¥ KD AY v N) IXBEDOKRIK
BT 2 AV Yy FOa—05HIRE N, Z LT selectMethod 2SYRD A Y v K& R
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DI B72OITFEOHEIND FERIIFEFRRA TV 7 blZxFy vy a2 3NBDT, M
RIZHMAIZ Y > a v, BIBD I I ADMAEHLEBIZE TR ).

HDEHEIT setMethod WY T2 F ¥y D7 T A% 5 % T callNextMethod FEONH U 2 &8
AV y REFATAHIR-EWIZIRDAY Y RPEREINDIZ L 2ERT S, ERIZZOD
AV RIZE N ZTHRAE U 7\ (B 21Xk 7% 38 U T Bl D callNextMethod FEOMH L
MH) ZDEFIFZN—Ia 230800 R TIRBEINT, TITEAYY NiFx—
Ty DY TR F Y IZEIDNTEININZDOTEBROBIBUIZIGUTE DL Z e AH b E
7=.

callNextMethod IZ & DIEUNZE 7= X Y w R ZF L EHAEK callNextMethod ~DFE R H L
EROZCIIEETHY, TUTURULIEEMATH S, ZThx—RIZHIfFI Nz L 51
FET 208, BEIDEDIZE, ZOo0MDr I AEHRHIZFAL 2D 2 5 AN KD
JEFFDA—=NR=2 2L LTELETAPE LRV E WS EIRT, S Mg i B R ik
ADPEFEETDAREMD DB Z L 2IFET S, ZDGEEANTF D callNextMethod DRI
RABEZEINTVWARW., 5 LE—BEDRWI I AMKIIm T e HIZITEA Y
WIZETWTY A VOKERTH ZH, AEETIED b BIEMRE S .

BIEDFETAY Y RPFETHEINDE L WS ZEDEKIZ L D EMHEIZIXIRO XS24k 5.
BEOHUH U TRIBL TOWAEBUIMKARIET % ("missing” 1ZXA Y Y ROV 72 F ¥
FOWEIE!R 2 FATHEZ 2B VHZE D). AV IFILVOROH UIZEE L BRI
B, HIAIEx, IR UTIERDAY Y REEFOH UIZ x = x & [AEZIG ST 2518035 5.
BIEE LTI, MOAY Y NIEZFRIUEBOGIEZ DM, 518IE—EZ iS5,

Value

BRI N A Y FIZX 2R D fE.

References

Chambers, John M. (2008) Software for Data Analysis: Programming with R Springer. (R /N — 3/
a vz LT, )

Chambers, John M. (1998) Programming with Data Springer (% V) ¥ F )LD S4 /N—3 3 ITXf
LT.)

See Also

BAAE O AR E A R 2 R DR R BB & IE OV 9712 13 callGeneric (HERYIZ 1 7V — T
FAFRIIBIRUZ S LTy 5 A Yy N OEHUEH O — Y2 E) 12 D\ Tl Methods.

Examples

#H BMLBEKEROHD I TRAESR

setClass(”"B0" , representation(b® = "numeric”))
setClass(”"B1", representation(bl = "character"”), contains = "B0")
setClass("B2", representation(b2 = "logical”), contains = "B1")

## F LT callNextMethod %:RBET 2H 72 Y BREIS7-B%K
f <- function(x) class(x)

setMethod("f", "B@", function(x) c(x@b@"2, callNextMethod()))
setMethod("f", "B1", function(x) c(paste(x@b1,"”:"), callNextMethod()))



canCoerce 13

setMethod("f", "B2", function(x) c(x@b2, callNextMethod()))
b1 <- new("B1", b0 = 2, bl = "Testing")
b2 <- new("B2", b2 = FALSE, b1 = "More testing”, b0 = 10)

f(b2)
stopifnot(identical (f(b2), c(b2@b2, paste(b2@b1,”:"), b2@be*2, "B2")))

f(b1)

## K V) a sneakier method: *ZHEIMN/=* x &=fFD :
setMethod("f", "B2",
function(x) {x@b@ <- 111; c(x@b2, callNextMethod())3})
f(b2)
stopifnot(identical (f(b2), c(b2@b2, paste(b2@b1,”:"), 1112, "B2")))

canCoerce FTV o VD S4 05 ATMEERTE L2

Description
HEIT T MR EZONZS4 7T AIIREBHTELINE S22 T AMNT 5.
if() DRI TIEOH U as(object, Class) DAYV Y RZ2EDIF 5NN E S 2R
BDIZIEZNE DS L,

Usage

canCoerce(object, Class)

Arguments
object HFEDORA 7Yz v, MBIIZIERS4 7 5 R,
Class »H 5S4 7 F A(isClass %= i K).

Value

AT DOFmMYE, B L (from = class(object), to = Class) {ZX} 9 5 coerce AV v N
WBIZ I setAs TEZRIND & 5 720)H3H iE TRUE.
See Also

as, setAs, selectMethod, setClass,

Examples

m <- matrix(pi, 2,3)
canCoerce(m, "numeric”) # TRUE
canCoerce(m, "array"”) # TRUE
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cbind2 TODA TV U N ERIINITTHELET S

Description

ZODTHIER A T Y 7 b %&F(cbind2) 24 F(rbind2) TiEAET S, TS IZEEE A YV
v R & RO (SHMFHIBEETH 5.

Usage

cbind2(x, vy, ...)
rbind2(x, vy, ...)

Arguments
X EFEORATY 2 v, HLRIHIZ iﬁ‘zﬂJﬂ
y HFEDORA 7V v, BB IZHBIDSERITRAA.
AVy RIZ$sF 7T ayv @%Iéﬁ(.
Details

cbind2 (rbind2) ® EZ2F\NEIE cbind() (rbind()) 7S AT D EEZE T CTHIBHIIZIEOH &
NHBZLTH5 :

e DI e E—DDSMF TV DHY, FLT
o S3EIGEHMNLIT B (cbind DEIRFEHDOH % K &).

cbind2 & rbind2 AND A YV v NI EFEW LB DOy 2T X1 TOREHF
EZENHNZERT D, ETDXTI T bH 5S4 7 77\79%1?#%'@\55“3%-@3’]@
o — AT E R X 1172 S4 cbhind (rbind) AAFREIBEE Z > 72 ... BIEA~D S4 3EIR
A Z2 M- T XN S,

CEVIM 2B H A 5) S3 B HGEARNRYNIZRASNDE DT, S4 77 AZxT 5 cbind
(rbind) ND S3 XY w RZEIMTERT DI LIF—MRIZIBWT AT T TH5. S3AYVY
Ri, S3 AV Y RBWFEELRWE DRI 5 ADBIENiAT, BIEASA 7S ADAT
VrZ bEEURICEEIINS, B, BRo7/S3 AV Y REERT L5 80D 55
E1Z1d (data.frame IZX T H5HDD L H512), TD S3 AV v Rl cbind2 (rbind2) ~DF
JRI7ZR 7 A — IV Ny 7 2 H LT 5B INEHAP BRI 2EAT @295, IR0
X, oo S3 AV w RABIEFH S, ZHUXEYTIER WD E Lvew.

Value

x &y DF(E 721347) % 8AE U 72 1780(E 7213 AT5EA 7Y =27 b)), AV RIExed 3
x &y DXNIET 554 L1745 5 colnames & rownames % /E 5 722 1 UL 570 (LA L
d> 112895 cbind(..., deparse.level = d) 1D & 5 72584 D Wik U D> 5 Tl
75 <).

XYy R

"ANY") RONEI— RZMHSBEEAY v K.
"missing”) — DO DRIEUTKT B R DN I — R 2S5 ME

signature(x = "ANY", y

signature(x = "ANY", y
XYy R,
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See Also
cbind, rbind; B iZ Matrix /N 7 — YD cBind, rBind.

Examples

cbind2(1:3, 4)
m <- matrix(3:8, 2,3, dimnames=list(c("a","b"), LETTERS[1:3]1))
cbind2(1:2, m) # m HNS®D dimnames Z{ED

## rbind() & cbind() &5 rbind2()/cbind2() XV v R%&FES
setClass(”Num”, contains="numeric")
setMethod("cbind2”, c("Num”, "missing”),
function(x,y, ...) { cat("Num-miss--meth\n"); as.matrix(x)3})
setMethod("”cbind2"”, c(”Num”,"”ANY"), function(x,y, ...) {
cat("Num-A.--method\n") ; cbind(getDataPart(x), y, ...) })
setMethod("cbind2”, c("ANY",”Num"), function(x,y, ...) {
cat("A.-Num--method\n") ; cbind(x, getDataPart(y), ...) })

a <= new("Num”, 1:3)

trace("cbind2")

cbhind(a)

cbind(a, four=4, 7:9)# cbind2() & _EMEUHT

cbind(m,a, ch=c("D","E"), a*3)
cbind(1,a, m) # BEMET ok
untrace("cbind2")

Classes 77 ADERE

Description

PS5 AEBIIRAT V2 DI ADKRARMNERZZ2EL ATV 2 T, EF
X7 S3 7T AL XBT 272017, Hill S4 77 A SHINE. ZORFaty
NI S4 75 2ADMBlELGR5; VIARBA 7Y 227 bOFEMIZOVWTIZZ T A
classRepresentation 123 2L 7% H X.

XY T—51ER

TIANERINDG L7 T AT 2EREEKNT 2L 7V VBRRESINS. 75
ABERBTDHIART—RELTHONDEZIDA TV 27 MIZ I ADHKENT & O REX
NT(Ta IR TR DERBEEEEL 22RO L2012, FINTHER X
ZHITHREIND. VI RAEEEZVBIRT 5720121F getClass ZIFOHT. A X F—RIF
HISLATZ2ET

ZAOY KN: S47TANSDAT Iz vIZEEFNET—XIEI T AEHZED AT Y b
XD ERERINS.
ATV bhDE{EATY NIA TV VORI THS ; VAMDEI (O HHE
F)YDRIZ Z NS IFB R slot() £33 &0 LIFUVIXEAE T "e” THOH U0 HE
TES., LPULENS, BEELRETENSIRY A MK IRERS, kT 209 b
BEABITHEIISBTEMBETIIHERS, VA PERLBZERDES Y F VI3
B 3ANAY


https://CRAN.R-project.org/package=Matrix
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WEDZ IAMSDETOA TV 7 MIFEUATY MDYy M 2D ; BHZ A
Oy M7 ITAERBIZEETNT WS, FA TV 7 bhDK{E AT Y MEIEIZERE
DI ITADEBZEFDIDATY MW UTHRESINZI IADA TV 27 N TH
5. HEE s XAZD RBEBGEs) icxIib L, Aay hhDA TV bDT T AN
EHZBTHRESINZIIAZLZFIERZTOZINENRTE2HE T AN TIITR) &
WU TRITNIERS RN & 2EKT 5.

HlZe2ay b DataldA 7V 7 b F—XREHTH . T—XEEH D2
FTAMODA TV NI IANRDAT V27 b RA T D—D 0K R 22 0L
27 A matrix £7zlF array DENPE GO I L2 BETLHI L TEHRI NS,
W SAERIZFDA—N—T 5 AD—DDEHITIZ D contains 51 Iz XA 7
XL T A REUM O TH DL, —BHOER AT Y b4 . xData IZ "environment”
DIRIEERIZ R A TH o OMAZAREIZT 272012 FbND. ZHoDT T ANS
DATVx NEFFDSIAY Y NORBEEEENICET 23MICOVWTIZIESE 7 5
A6 OMKIZE T 2 8% R X,

HLHFEOZAT Y PZIXIHAD S3 ATV 27 v RN I A2 WR A4
TV vRHOBHIZHIET S, HlZIE names Bl HARINEXRZ MLOY TS
ADES7, BUEPBREINDE I I AEET S 61X, "names" ZAB Y b &L
TEDBIZRETHD. HIZIE "namedList” 7 T ADEHZ 2R K. 5 UEL4HTDH
FEIZ names() fHEZFS &5 LLHIF E D20 v ORI EELH, MED A
T2 MWRRT MIVEA T TRITNIET S =127 5. "names” LIFIEN S 20w
MIEZTHEMZ DD, T ATy b UTMES 2721 TEEE D names ()
HE % > T T2,

A=—NR—JF5R: VTADEHIIIDI T ARKRTEITATHE A—NX—0F A
2ED. HIZIEXZ T A Fancy 1&, U Fancy Z 7 ADRSDA T Y 2 bA Simple
I ADET(Z LTRSS TN E)DOBHEEFFCTIEY T X Simple 2R T 5.
2, FUTHERIZARIZ, Simple A7V 27 MR U THET AEEDOESREI N
7oA 7Y MEFERRIZ Fancy 7 7Y 27 MZBETE 5.

ZOBRIEEL Z & TH B D Simple 1X Fancy DA—N—2 5 A ThH 5, £7-iT
Fancy & Simple DY TV T ATH B L RHTE 5.

BBV TADBEEDA—IN—2 7 ZAFHRNIZEZINIZA—NN—T T ATH 5.
EEDA—=N—=0F AIZDDHIETEHRETES., O THBIZIIA—NN—=27F RAX
Y705 A%MED setClass NDIENH LHD contains= 5l Iz 5. T
DIFEY T 75 AFA—NR=2FADETOAAY hEEA, 7T AMDOEGKIZT
NNEBRFSTHBE IO HMTHDE LTINS ; A—N—27 T AI N setls ND
O UTCTHRMIZERTE S ; ZOGEBRIEIY T 77 ANS A== F AN
FMRDTZODIBEINTZAY Yy NERELTSH, =DH& LT, 27 A0&0HIFE
PDORTDRA Y N—DA—NN=2 5 A5, ZOHAELHERIEMTH S,
BRIFA == T AVREBINZIFIZERIN, contains= #iEZ H B W2 REORE
WZY 777 AMMESNIZRETIRENZ & 2ERT 5.

A== T ADERIIEEBEMNZIZNARDERZE DA —NN—-T T 2258, Z
NSFFAVIFINDY 5 AMPSIRHID A —N—2 5 A% EZ 5(F LTEREIN)N
5 FNSDEHDA—NN—2 7 ZIHEH3ICH D, B4, THH6RTEAY YR
EIREFEOHMIZH > TIEEY R A== T ATH 5.

contains= BINA—=NR—=7 T ADZH# EDHD L TA—N—=I T ANEREIN
L, ZOZITADPSDA TV MIZNEKRDZ 7 A/ LU TERSNZLT
DAY FEZFLT EFDETDA—NRN—27 5 AR UTERINEZLETHOATY b
RO,

A FDREDA—=1N—27 5 AEOBEBEDERITZ Y T & sClassExtension DA
TV e LTZya—RaENE, A—NR—=0F3A(HIGEITIEY T2 T )
WNTBESLEATVI bPDIVANIITIRAZEBRTDIART—X ATV b
FIZEENE. ELINoDA TV bEHWZEERBEZ S W 2 LR 2 H
9 %), B extends % 514X fullInfo=TRUE TIEU'H T .
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FAMIAT: new ANDIFCHUTESNZ 2 I ANSDA TV 27 NI 7 AW T

570 RNRATATI L NE new NOIEOCH LA DBINBIEIZE D EHZEI NS,
SIEUIBEIE initialize ITRTBZFD I T ADA Y v RIZJEI NS,
ATV bVeRETEE I TAIZFDI FAIRT B Ta R4 TATY 7 b
ZEEL (RS2 LTI Ta b XA TAT Y27 MENLL 225 L),
TOaRNRATATV 27 VEEFDIZ I ADLETOAT Y MU CTiEZ R ibh
W oszw, BETIHIET 220y b5 A0 70 XA THH5B. LrLiah
57T ADERIIMEZED AT Y MR TEEREDBEIERA TV 7 h2BETE
5.

REBH ISR ERXI SR

new NDOIEYH UTEBOA 7Y =7 MM HES N WKW 2 5 A03H D, HE
IR IZEE R TR I I VIV -V Thb. TNHIEHEEDO T 0T T IV 7EH)
EHEL\VEFEDO7 I 2%, ZE2 DL ICEETEIN 2T IHEELIZE L
OEOIHbND, HEI I ADERIIFLETNIEAT Y b2ELZ AR S
TV NeRBIIERTAHI R UIZHAFEOILEDZEH 2 ML T 572010 —Hl 2 1F
2 J A traceable % R X).

R 7 S Z2DBMTERALERITIENZ S ATHY, setClassUnion NDOIFUH L T—
DN ENAEDY TV S A%2FENTEI L TCEEINBINE I SATH D (EHI T
AERPWART D75 A). G ARY T 2S5 AL UTEANRA T2 &A1 T2E
LZ DR BZ(FDOERITSERITNTEHAIEIND).

BOPDHEAR VI ANDHY, RETEYLTHEEOMBEOT —XIZHINT 5. filZ
WX "numeric” IZBHERZ S VIZHINT B2 T ATH D, oI MIVEAKS T 21T
"logical”, "integer”, "complex”, "character”, "raw”, "list” % L T "expression” T®
5., RZMVIZIZAIRNTETANRA TIIHIRTEEA TOEIODRY MLVTH 5.
BRI FAEZTONRATA T2 M T AEHERNRSDEDTH S L\ X TH@E

TR,

N7 MV ZZIZINA T "function” ¥ "call" D& DR EFEFDA TV 2 7 MZHIGT
LRHRTTANE-HDH. ZNoDY T AXMEAAZ T A "language” DY TV T ATH
%. EfIZ "environment” & "externalptr” D7 “HE ATV 7 NIRRT B AT
VI MNRATERIETERARZ TANDHE. INS5DAT Y 7 MESFEDOHEAENZE
BZftba v Fizzholdar—and, o TEMNCERINZEEX AT Y b
RO Z DRI,

IN6RBTOI I ARMEEDOMD I F AERIZHTHATY b A—N=2F32L LT
5 ZENTEEN, TS ARIEIHRNZ Y 7 A2 Ebiw, BERA TV 7 bR
A T UTIE, AR TR B8 % 58123 5 72D IRl 2B 3 b 5.

IS4 U S A5 DA

I AEHFIIERD SADMND 7 S ALIEIRTE, BTN S % setClass ND contains=
B LTIRET S, T LA SAD=ZFEO N — 138 > - E#HE2HFD .

1. S3 275 A, ZNIXHHIZ setoldClass DIFVH L TEHRSINTWBRENDH S (Z
NBTFHLNTVBENE S 9T getClass DIFFH LU TF =z v 7 TE, ZiiE oldClass
BHIRT 20 T ARIBTRETH ).

2. HRIIZIZR Y NV RATORDA TV M RATD—DT, ZTHiET 5L S4
FTVx I DRA TREEFRT DD, S4F TV MIWTEEA T UTHE
BH 2 70\ environment DR X1 THEET S, TR L.

3. ##l2 T A matrix & array D—2 T, EEDXRZ MV XA 72 dim & dimnames &
WERIMA ATV b 2E®RT 5.
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COHiIES4 75 ALHRADSI 725 ARHWEHERAZEI LI T AR A—N—0F A
CLUTHWTHE TS 7 o —F 2#T5. T4V OHEILS4 7 T ADNSI AV Y
REBEEDEIAEZ MK T HZ L 2 HERB0 —EHEHOHZIATHIZ L TH 5.

RFDS4ES3I—FEID-EHMEOHZEHDIZT S HRNBREHO—HE LT, S3/H
FREJBEEL (UseMethod ZIENHIT £ DNZH LT E 721X S3 AV v N2 EIGEHT 2 7Y
T4 TEBOENITH U TH S4 7 T ANIEBED S3 AV Yy ROFE 58 & LTl
bk, FOXAYy RIZRHUTHEERAT Y 227 b2 EETIZO™TLNS. KT,
HL S4TTANS3 7T A matrix Xid array 23R L, ZLTINSDT T AIZTY
FTBS83AYVY RESNIX, S3 7T ADERNERI TN & WD KO R CrlEE7 i
FNTS4A 7Y 27 MIEERS3 ATV o NMIEHIARINS.

B Z 11X "myFrame” 3 S3 7 T A "data.frame” % setClass @ contains= 5[ HIZ &L S4 7
FATHDENMETS. TDSAT7FADPSDA TV 7 MO, #HlZiE "data. frame”
2095 83 XYy REFFD as.matrix IZJESI N5 &, UseMethod IZX 3 BN I — NIk
ATV b2 T—RIV—LIEMT S FHZZD 2 5 AEMA S3 7 J A(ATagh &
UCTHEBDI FAZZEL)IINRT 2RI MV THZ S3 ATV 7 MIEH#T 5. [H
BEIZ "matrix” 7203 "array” 2K T D S4 ATV MIZRHLTI, S4 ATV 2 b
LW IE 7R S3 475 £ /- I3 B 5.

S4F TV NDBEED S3 AV w NIZEINRFIFEBITEA SN nwZ e 2FEEL
5. HAFED SIRHERKIZS4 ATV 7 b2 G0 M A TV 7 M ELEL
X5 LA D., SGEIRENZS3 AV Y RIZHIGE LW S4 4 7Y = 7 MMZidia e 528
BEiThni\N K2 S3 7 I ANERN R A TOENPEZEXTRWVT TIADSDATY
7 MR UTIEESI TH S, BHOZFMIZOWTIL ass4 & /H L.

BRI 7R S3 MARRIIBEEUZINZA T, S3 AV Y RIZTV I T4 7 L TEEINTVWEEE
AREEFCEBICGUTERINTVWS, THoDAY Yy RN C aI—FK
Z& 0, —ERIZERRD S3MRMMEK LR - R2@EUT, LU T—8IXEH 20 E
W ZEZTHEREF O DDF MR A Y v REZETRIZBRE N S) 12 L 0@ FEH S 1
5. S&4FX TV bR S3IAY Y NIZHAIELFEUBELAY NS DEFEIZHET SN
L, WM S3 T TARKA SITHRI NS4 A TV 7 MR IHBEEFICES N
52T —WRETEEDDBOHINGED B.
ZOEOBEDIZFEARNA T2 N EZATHho DA T A8E2 T 5. 74 &
BeAEL 7 5 A RHER T D 5 DfEKIZ DWW TIE matrix ¥ array 2 R &, ®Ed 5 S3 2
T A5 DMAIZEE T 5 5L setoldClass % 7 L.

ROEARKT =X XA TO—D,BEENDEMIZEL I T ANSDOX 7Y =27 MIXIG
THZDRATD Data AT M EEERDS HIZFKSL, iAoy M2 AFEETIZT—
REEMOHBUZDESHRIZZ e2HFINE. B LEA THEWEZZ I ANE@EIZ
BHTEL20D05, MARIIELZAT V22 b OXRATEHRDSL ; H LY T AEENE@E
DRA TIZRIET S Data AB Y F2FTIE, A0y bDIIANRAT V7 bDXA
TEWRET D (DFED typeof (x) D). =5 L7=27 T RIZK LTI .Data I3 LA T v
NTHd;, 2FDETNEMOHLAZVEKRET S T—2hDIEATY hTFT—RE2EHET
%. FA#( getDataPart & setDataPart I3 &V 27 ) —VTHEH, TR ZUHT 2
ARENZFAER FIETH 5.

HARMRA T2 ZDESITHIRT B LIIAT V27 bARS4 AY v R EAMATHIET
RATIZHRTBHHADI—=RE2MS Z L 2AGEIZT 5. .Data (T U CTIHMEREDOEARL
XA TWFEHTRETH DD, HOPDRA TIXBEHEDOA TV bDESICIFIRDEH
BWDOTERL>THRDbNS ; HilZI1E "NLL”, BEE, ZU TR VX =287 5.

TJIAEINSDRA TEZTNEHBRNIBIIZERZEI NS4 7 T A%MAT S A0y b
xData ZRD I L THEET A, ZDAaw MIEBIZIZHAINSEZXAL TOAX TV 22
NE&ER, FTORATOBBEY VT 4 v 7 ADSHEZMMHT 5, JEEHER A T
T NRA TADOWENEHIIT D MMD XA TR T AD "simple” 72HEG Tld7n { ERBE
DitBEELEL TS, HNEZ 707 I =22 EZET20ENEND, RO T
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VIV NRATHEDMAEMRET B7-DIZSA LTI NDRA T HBRINZES R
XTIEMNENWSI L A2EETAE. RDDIT is RELOBEKEHS.

References
Chambers, John M. (2008) Software for Data Analysis: Programming with R Springer. (R /XN —
a IR LUT. )
Chambers, John M. (1998) Programming with Data Springer (A V) ¥ F )LD S4 X— 3 >, )

Chambers, John M. and Hastie, Trevor J. eds (1992) Statistical Models in S. Wadsworth & Brooks/Cole
(S3 7 7 AIZX LU Tid Appendix A. )

Becker, R. A., Chambers, J. M. and Wilks, A. R. (1988) The New S Language. Wadsworth &
Brooks/Cole. (#fihfii. ) (2 v, 1751, EiHl, = U CTHRIIA 7Y =2 b DFdk. )
See Also

Ay RIZ T B REBEOZFHRIZ DWW TIE Methods, 27 7 AEZDIEE DML setClass,
is, as, new, slot

classesToAM 7 I AEHEDA—IN—0 5 AT 5 T4 % 35

Description

T ITALDNRY NPT T AEHZEDY A N2 52T, BEIIZINSDI T ADA—3—
77 ADBKETHIEET ; DF D, 7T ALBITHREHAT, LA RO T AN
HDYZSADEBEDA—NR—2 5 AK551X 1T, bR FE0ITk5.

75327 7 AEZERD AT Y b contains DEET DIBFWRER DD, FHRDMEIZHFLTL
WUIRE 0 ERAERTTH S ; FIZIEBEETIIE Sy =Yooy 7 vy 2 7T
BtRD 27 T 7 REEHET 5DIZffibih 3.

Usage

classesToAM(classes, includeSubclasses = FALSE,
abbreviate = 2)

Arguments

classes I AZLDXEHRT MUY ANT, TOBERIIIITAZLTHLY S
ZEHETHRWV. VANE, #HIZIE 77ARIHTEAvTr—U R
Oy hEELZOIENTH 5.

includeSubclasses
T 5275 B U TRIEE R 6IE, 17FIEFA— =2 5 AL WA THRES
NI T ADETOEMDY 7275 X %&8. 518ILE 72 classes &
FAUEIDETDIIATIERS DE2Y T I A %2570 0imEHA
RZ ML THEL.

abbreviate RENBFTFHDITEIEZIFZF TRV DOERE 2 HIHT S  fH0,1,2 £
X3 IF T HHE B LR\, T2, FlzEAK, L TiTHib
BT D, Z2B%kT5. 72732 F—XFIOELRONLTH
5728, BED 2N -7V v M EEZZDIZTHO TV v MZ
HUTHMATHS., 03177 72EDDITHELTVS
BWEbEEDIS 77y FHY 7 b 2 7IREFIZTNIWT 3~ b
A ZXDTRVEEDRT VD EEET D).
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Details

T ADEZIIH LT, FHEIZI TIAEBPSRTDA—N=T T AKLEERL, Th
5D IFAERBTDT Y VEEHDTE ; DEVHMIORTDOA—1"—27 F A, BEEETS
DT AERIINIHREINS.

AR D2 T AEHFIIHT BT AEI NS, ZDOHRERIE-EMIZHERT 5.
EHL oS L TER SNy —YNSDRUZRID T 7 AND 5558 2RE™
HZEERIITRETEHLZY. TYIEEA—N—ITAEENSIHBEINLDT, 14
IR > 1 OISR EEL S OA[RERHEN %2 FEZTE (ZLTEIHEIRETH D).
S D5 & fTHIDRELE S N REE, BHREIBBIEE-EEEF v 2 LRV —Z N
WXATHEMED H BRI CARTDEE Y 7 ADRILZB L 2E LBV TH 5. KON
—Vavii—BHEoFvrEELLE LNG.

Value

fREL S N2 K D ICEEDN 02 1 DIFFIT, FEXTDEIZFNIIET S 7 T ARG T S
TOZSADEEDA—N—2 5 ATHBILE2RT . [T2HOL4HEZY T AKT
HDHOSwr—y2my MEL D).

See Also

BRIZHDT T AEENSDHEHIZDWTIL extends & classRepresentation.

Examples

## "standardGeneric” & "derivedDefaultMethod” @D
# A—N—0S22EHTISR
am <- classesToAM(list(class(show), class(getMethod(show))), TRUE)

am
## Not run:
## RO Bioconductor /Ny &r—< Rgraphviz ICIKEFET 3
plotInheritance <- function(classes, subclasses = FALSE, ...) {

if(!require("Rgraphviz"”, quietly=TRUE))

stop(”"Only implemented if Rgraphviz is available”)

mm <- classesToAM(classes, subclasses)

classes <- rownames(mm); rownames(mm) <- colnames(mm)

graph <- new("graphAM”, mm, "directed”, ...)

plot(graph)

cat("Key:\n", paste(abbreviate(classes), " = ", classes, ", ",

sep = ""), sep = "", fill = TRUE)

invisible(graph)

3

## "graph” NNy H—I DI T AERDOTOY b
require(graph)
plotInheritance(getClasses("package:graph”))

## End(Not run)
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Classes_Details Class Definitions

Description

Class definitions are objects that contain the formal definition of a class of R objects, usually re-
ferred to as an S4 class, to distinguish them from the informal S3 classes. This document gives
an overview of S4 classes; for details of the class representation objects, see help for the class
classRepresentation.

Metadata Information

When a class is defined, an object is stored that contains the information about that class. The
object, known as the metadata defining the class, is not stored under the name of the class (to allow
programmers to write generating functions of that name), but under a specially constructed name.
To examine the class definition, call getClass. The information in the metadata object includes:

Slots: The data contained in an object from an S4 class is defined by the slots in the class definition.

Each slot in an object is a component of the object; like components (that is, elements) of a
list, these may be extracted and set, using the function slot () or more often the operator "@".
However, they differ from list components in important ways. First, slots can only be referred
to by name, not by position, and there is no partial matching of names as with list elements.

All the objects from a particular class have the same set of slot names; specifically, the slot
names that are contained in the class definition. Each slot in each object always is an object of
the class specified for this slot in the definition of the current class. The word “is” corresponds
to the R function of the same name (is), meaning that the class of the object in the slot must
be the same as the class specified in the definition, or some class that extends the one in the
definition (a subclass).

A special slot name, .Data, stands for the ‘data part’ of the object. An object from a class
with a data part is defined by specifying that the class contains one of the R object types
or one of the special pseudo-classes, matrix or array, usually because the definition of the
class, or of one of its superclasses, has included the type or pseudo-class in its contains
argument. A second special slot name, .xData, is used to enable inheritance from abnormal
types such as "environment"” See the section on inheriting from non-S4 classes for details on
the representation and for the behavior of S3 methods with objects from these classes.

Some slot names correspond to attributes used in old-style S3 objects and in R objects without
an explicit class, for example, the names attribute. If you define a class for which that attribute
will be set, such as a subclass of named vectors, you should include "names” as a slot. See the
definition of class "namedList” for an example. Using the names() assignment to set such
names will generate a warning if there is no names slot and an error if the object in question
is not a vector type. A slot called "names” can be used anywhere, but only if it is assigned as
a slot, not via the default names () assignment.

Superclasses: The definition of a class includes the superclasses —the classes that this class ex-
tends. A class Fancy, say, extends a class Simple if an object from the Fancy class has all
the capabilities of the Simple class (and probably some more as well). In particular, and very
usefully, any method defined to work for a Simple object can be applied to a Fancy object as
well.

This relationship is expressed equivalently by saying that Simple is a superclass of Fancy, or
that Fancy is a subclass of Simple.
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The direct superclasses of a class are those superclasses explicitly defined. Direct superclasses
can be defined in three ways. Most commonly, the superclasses are listed in the contains=
argument in the call to setClass that creates the subclass. In this case the subclass will
contain all the slots of the superclass, and the relation between the class is called simple, as
it in fact is. Superclasses can also be defined explicitly by a call to setIs; in this case, the
relation requires methods to be specified to go from subclass to superclass. Thirdly, a class
union is a superclass of all the members of the union. In this case too the relation is simple,
but notice that the relation is defined when the superclass is created, not when the subclass is
created as with the contains= mechanism.

The definition of a superclass will also potentially contain its own direct superclasses. These
are considered (and shown) as superclasses at distance 2 from the original class; their direct
superclasses are at distance 3, and so on. All these are legitimate superclasses for purposes
such as method selection.

When superclasses are defined by including the names of superclasses in the contains= ar-
gument to setClass, an object from the class will have all the slots defined for its own class
and all the slots defined for all its superclasses as well.

The information about the relation between a class and a particular superclass is encoded as an
object of class SClassExtension. A list of such objects for the superclasses (and sometimes
for the subclasses) is included in the metadata object defining the class. If you need to compute
with these objects (for example, to compare the distances), call the function extends with
argument fullInfo=TRUE.

Prototype: The objects from a class created by a call to new are defined by the profotype object for
the class and by additional arguments in the call to new, which are passed to a method for that
class for the function initialize.

Each class representation object contains a prototype object for the class (although for a virtual
class the prototype may be NULL). The prototype object must have values for all the slots of
the class. By default, these are the prototypes of the corresponding slot classes. However, the
definition of the class can specify any valid object for any of the slots.

Basic classes

There are a number of ‘basic’ classes, corresponding to the ordinary kinds of data occurring in
R. For example, "numeric” is a class corresponding to numeric vectors. The other vector basic
classes are "logical”, "integer"”, "complex”, "character”, "raw”, "list"” and "expression”.
The prototypes for the vector classes are vectors of length O of the corresponding type. Notice that

basic classes are unusual in that the prototype object is from the class itself.

In addition to the vector classes there are also basic classes corresponding to objects in the language,
such as "function” and "call”. These classes are subclasses of the virtual class "language"”.
Finally, there are object types and corresponding basic classes for “abnormal” objects, such as
"environment” and "externalptr”. These objects do not follow the functional behavior of the
language; in particular, they are not copied and so cannot have attributes or slots defined locally.

All these classes can be used as slots or as superclasses for any other class definitions, although they
do not themselves come with an explicit class. For the abnormal object types, a special mechanism
is used to enable inheritance as described below.

Inheriting from non-S4 Classes

A class definition can extend classes other than regular S4 classes, usually by specifying them in
the contains= argument to setClass. Three groups of such classes behave distinctly:

1. S3 classes, which must have been registered by a previous call to setOldClass (you can
check that this has been done by calling getClass, which should return a class that extends
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oldClass);

2. One of the R object types, typically a vector type, which then defines the type of the S4
objects, but also a type such as environment that can not be used directly as a type for an S4
object. See below.

3. One of the pseudo-classes matrix and array, implying objects with arbitrary vector types
plus the dim and dimnames attributes.

This section describes the approach to combining S4 computations with older S3 computations by
using such classes as superclasses. The design goal is to allow the S4 class to inherit S3 methods
and default computations in as consistent a form as possible.

As part of a general effort to make the S4 and S3 code in R more consistent, when objects from an
S4 class are used as the first argument to a non-default S3 method, either for an S3 generic function
(one that calls UseMethod) or for one of the primitive functions that dispatches S3 methods, an effort
is made to provide a valid object for that method. In particular, if the S4 class extends an S3 class
or matrix or array, and there is an S3 method matching one of these classes, the S4 object will be
coerced to a valid S3 object, to the extent that is possible given that there is no formal definition of
an S3 class.

For example, suppose "myFrame” is an S4 class that includes the S3 class "data.frame” in the
contains= argument to setClass. If an object from this S4 class is passed to a function, say
as.matrix, that has an S3 method for "data. frame”, the internal code for UseMethod will convert
the object to a data frame; in particular, to an S3 object whose class attribute will be the vector
corresponding to the S3 class (possibly containing multiple class names). Similarly for an S4 object
inheriting from "matrix"” or "array”, the S4 object will be converted to a valid S3 matrix or array.

Note that the conversion is not applied when an S4 object is passed to the default S3 method. Some
S3 generics attempt to deal with general objects, including S4 objects. Also, no transformation
is applied to S4 objects that do not correspond to a selected S3 method; in particular, to objects
from a class that does not contain either an S3 class or one of the basic types. See asS4 for the
transformation details.

In addition to explicit S3 generic functions, S3 methods are defined for a variety of operators and
functions implemented as primitives. These methods are dispatched by some internal C code that
operates partly through the same code as real S3 generic functions and partly via special consider-
ations (for example, both arguments to a binary operator are examined when looking for methods).
The same mechanism for adapting S4 objects to S3 methods has been applied to these computations
as well, with a few exceptions such as generating an error if an S4 object that does not extend an
appropriate S3 class or type is passed to a binary operator.

The remainder of this section discusses the mechanisms for inheriting from basic object types. See
matrix or array for inhering from the matrix and array pseudo-classes, or from time-series. For
the corresponding details for inheritance from S3 classes, see set0ldClass.

An object from a class that directly and simply contains one of the basic object types in R, has
implicitly a corresponding .Data slot of that type, allowing computations to extract or replace the
data part while leaving other slots unchanged. If the type is one that can accept attributes and is
duplicated normally, the inheritance also determines the type of the object; if the class definition
has a .Data slot corresponding to a normal type, the class of the slot determines the type of the
object (that is, the value of typeof (x)). For such classes, .Data is a pseudo-slot; that is, extracting
or setting it modifies the non-slot data in the object. The functions getDataPart and setDataPart
are a cleaner, but essentially equivalent way to deal with the data part.

Extending a basic type this way allows objects to use old-style code for the corresponding type as
well as S4 methods. Any basic type can be used for .Data, but a few types are treated differently
because they do not behave like ordinary objects; for example, "NULL", environments, and external
pointers. Classes extend these types by having a slot, .xData, itself inherited from an internally
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defined S4 class. This slot actually contains an object of the inherited type, to protect computations
from the reference semantics of the type. Coercing to the nonstandard object type then requires an
actual computation, rather than the "simple” inclusion for other types and classes. The intent is
that programmers will not need to take account of the mechanism, but one implication is that you
should not explicitly use the type of an S4 object to detect inheritance from an arbitrary object type.
Use is and similar functions instead.

References

Chambers, John M. (2016) Extending R, Chapman & Hall. (Chapters 9 and 10.)

See Also

Methods_Details for analogous discussion of methods, setClass for details of specifying class
definitions, is, as, new, slot

className NINT BRI —VUREL T T A

Description

B className() 12 7 ADMIERSBEEKR L, 7T ATCEE2 GOy T =Y DR
&L, 7T A "className" DO DRI NZA TV =7 ML, AL setMethod & FER
HAHRHZ, 77 ADLEEENGFETIHEILI I A2ZIRT BRI OB HIETDH
5.

BEE "multipleClasses” X B 572N —IUNSDRULRI 2RO T ADLEEE
2B A IEHRZIRT.

Usage

className(class, package)

multipleClasses(details = FALSE)

Arguments

class, package Z 7 AL ZFLTA T a v TCENLBHET ANy — Y DELRHTDXFE
%l. % U package D3RI U class 5[ Nw r—y2my N &2FFTiE,
TNBFEDLNDRHIZ ZDGEITIEZ T X "className” 5D A TV =
I hNEETEZINEEREZETH, U _KHOG B RIS &N
v —=YAny NBREEIND).
HE LAY =V Ry bBRRITNIE, 77 RACRHTEEHED
FELRINERSIT RNy r—VU2ERTHOIMEbONS. £ LEE
EBPHNIE, — OB ENMBOAEEMEE2 52 2EERX TV S h
5.

details H UBEE D FALSE 72 51X, multipleClasses() 3L EHEHE % FOHIE
HoNTWE T T ANDLFHINRT NV ERT.
HLEUTREE LRSI, TNH6DT7 TAERDHFITE Y A MEINS.
VDA MNDRBERIIZTNEERSIGT 7 TAEEDDANTHD, VA
MZELTRY T —V%%2RD, BA—0D7 7 AEHEITLEERZLIT
BEZONIRNZ ERERT D (FOFFMOERZ R ).
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Details

WNES Iz i s 27 7 AEED T — T IVIEE UL &2 RO ERAR 5 728y o5 — DIZH K
TEHOLEEHLZEHTES, L LEA—DZ IAEENEHND L, WE—DDT T AEEHEMN
BEX NS ; Tk setoldClass DIEPH U TIHEZINTWS S3 275 AL THD
LIFLIFiRES. EOZ AW LUTHE, S LD20ONRy r—UdME 4 N IZF U&HT %
fioTW\WBE—RIZZES 7 AEHEDIRARIT IR 5.
FUZHZEOHNONRNY r =Dy S AREZBTICEESHRZI S Z LI HFEENT
TT7TH5. RIFZODEHERMFFLUMD N— 3 > 2.14.0 DERID)H, BEERESIXHEIZ
WEETH D, MEIIRAZIEFTAINEL LA 2RO LWI S AREEZTLHD
NEOBHTH S.

Value

className() NDIEOH LIk Z 5 A "className” DA TV =7 b %&IKT.

multipleClasses() NDIEOH UL T 7 AERED XFHIRT NV hA4RIfTE Y X b %K
T EBE6DT AL 0 LV REVERVEORIDOMRET 2 L IFFHIZERI NS
TADFHEDF v 7 TH 5.

IS ADSDATIY k
2 A "className” & "character” Z L5k U AT v b "package” #HiH, £/ J A
"character” TH 5.

Examples
## Not run:
className("vector”) # /84— "methods” HHRDH %
className("vector”, "magic”) # OK, 7 ZARBFEELRVWEDD

className("An unknown class”) # TS5 —%#I 9

## End(Not run)

classRepresentation-class
PIAFXTV LT b

Description

INSEFATVI M DI T ADREE R R TEA TV v THB. Z0o B
setClass DIFPH LIZE D AXTF—XE U THRKINWEEEINS., BS EHo2T v
M &2BED B LAMZIZZF NS 2 EEREL TlER 570,

Details

T IARBEIART =R UTHA Ry r =V EZINS. BIID AR T — X 13k
AIZBET 2 IEHE R T S (setIs NDIFTH LOKER). 77 ABHEAKICI D EES
NBPAER (7 T AZ—2FRIZFNUED T 5 2% &0 T) XA HEIKIZ R
INA.
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HBIITAMREYVaryhTfibhd e, ZOHERIIZ I AEHE LTRSS EDHDIC
EHonbd., THELZEDIKIXS 5 A "classRepresentation” D " HFEHDA TV 7 b
THY, v a iZH U TELIIERELETHM1PPRLELETFyvadns.
getClass "NDIEPH UIZ T 7 ADZHM I N EFE %K T ; getClassDef DIFOH U IR
BINZEHRZIRTCRTEHD).

FIZBREINZDDIE 7 I AT A EAESE FHE 2B URATHAERZ 2oy b
contains & subclasses IZZTNTNHE AL, ZHREAE LTIhsIZEMNDY 72
FTAL A== T AEERTHNPHLNLZVDT, ZOFERIFS VA M= EI N
V=R IET DA H DI R ETAIENEETH S,

A0y bk
slots: 2D 7 FAHFDOARY PDZLEIfHEY AN ; VAMDERFZAT Y MAFRET
LZ(ERET2)7 5 ATHY, VA MDARTIIMNIGET 220y N4 AEE X 5.

contains: DY TADN EEL T T ADKEIMMNEY AR ;) A MDEFEIL SClassExtension
DATV I " ThHD. VANMIEZDILENETOEAEH SN TWBILE,SE L
N7V GEEM 2 7 &),

virtual: 7 7727, & U INBREEY T A7 51X TRUE IZE%E I N 5.

prototype: ZMDZ T AIZHW T HIEHK T O MR A TERT ATV b ; 2F0 D
75 2T BB G BHEL D new DIFVH LICEhRINETF—&X A0y
N, 7R NRATA TV bEEHZIZVWUL 5BV L.

validity: A 7Y av®d, TDIZS5ANSDF TV 7 b DZYMEZRETEDIZ{Hib
WA, validobject % R X.

access: FIHIERIZT 7€ A9 5. BFEHEDNI .

className: 7 5 A D44 Hi D SXFEH.

package: 7 7 AMBT 2NNy I —IZDXTFH. I FLALEIZIZ TAIRNTEART —
APREINTVWDE Ry T =TI Th DD, MAERERD L 5 2E/ETIENE &
N i — V& FRA

subclasses: 2D T AEZPIRT DI N OENTWE T T ADLRIFNEY AL ; VA

hDEFET 7 T A SClassExtension DA TV =7 b TH5B. VAMIBLESZ FAE
FZESERT AL ITED SN D GEElE /R L),

versionKey: 2 7 A "externalptr” DA 7V 27 b ; WORIRSL HEHEDON—T 3
VIEHREELTH A DD, BUEIXMbN.

sealed: 7 7 A "logical” DA TV I b ; ZDOI I ARXHNINT WS HLZ DR
5 EARBIED I I NN,
See Also
77 AEHE T DGR Z LM T B I1EE K setClass # R &, 7 7 AIEWRD & HARW 25

W 1E Classes.
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Description

AV KRR —=UDY 7 NI T TEGNTZITAEAY Y K2R T 2R 7 N
AAVNERRMBETEZENHEKSE., ZORFaAAVRNITIZRVALENE RDODALT Y
FANTINEBRTF 7=y INZ I THRHINS.

IIRAEAVYYRICEATSERFaXAYMNERED

05 AES, MHIHBEBOREDAY v N, £ U THRIBER O — BN RIS 2
FrIA4 AT BB WELDELZENHRD. IS 0BT ? HAEFEMS (EHE
FO— I ERIZBI L Tk help 2 1 &), Zxdfind 2 by ZIZET A 50D K
FaARV IR HENEIDPIFEEHRRETH 5.

I AZETERNFa Ay ME? DEITH M class &, FHIZ7 I A%/EMS ; FIRIL,
class ? genericFunction

&2 7 A "genericFunction” (ZBA9 5 RF¥ a XV M2\ &HbH 5.
WEDHEBIZFG U TERBIN/ZAY Y RIZRHTAERFaXVIRBERS, AV Y KD
— R CRED A Y v R (DF D, EBROFIBORED LY MU TERI NS
FFEDAY Yy RORFaAY MHEHWELESZ KD,

BARIRAY v RO RF a A v ME? #HET % methods 2 M5 &z LTS E2 A
fNZANWTIEO T Z e TERkTE 5. HlxIE,

methods ? initialize

X initialize BAEUZ T B A Y v RIZHT 2 RFa A v b 2BWEbE 5.
FREDAY v NIZBT 5 ¥ a Xy boffunabEid 2 EE 045 Bu BB
HURHAZEZEZTRENS. BT B2 7240, EBEORCHE LT
ST EENUTWAREAZEZ D0 EL L Z2FONIIGUT 20D 5.

Bl Z AZBEEE OV HE U myFun(x, sqrt(wt)) Z2aHlis 2 Z & 23HE L TEH ZORTH LIZ
SUTHELONDEAY Yy RIZET A2 U Z00E, " EEFOERIZIEOCHEL 2
&<

myFun(x, sqrt(wt))
FFOHUBERIZHLTZEDH D EDITAY Y RAERI N, ZTLTEDAY v NIRRT
HRFaAVIPERINSG. £ L myFun DRI CA T, BIEUIZ T § 5@
DRFaRy PERINS.
HELAVYRDRFa2AY IHPRUVERD Y I AZ2H > T, Zh o Z5 ke
DORDODIZHRINZEZ 2 Z ks, EOHITIE, H L2 7 X "maybeNumber” % £
DO —FI e ZFHD "logical” IZHTBHAY Y KD RFa A MEREL TN "
BT %2 S ENE MBI E method & 27 7 A& %2518 U THBNZEEEOCH L & LTHW
5

method ? myFun(”"maybeNumber”, "logical"”)

HOXAYy RBREIENSED, SEHIFHBEINZZ I AIZHIGUEZAY Y RO RFa X v
MDEREI NG, ZON=Y a VIR U TR ITEIMET 5.
ZOZOORABETNENEFTZ2RD. KOG EH N N=Y 3 V35807 5
AT FEE(F T I3 HERD T 2RV, — T, BIEOFEAMIEFN G U T A U KRR A A
MEPE LN, 27 AZLEBHAWEN—Y a3 Vid I TAREBIRERD LD, L
UBBHE X M, Z R I N2 S ADRMEEK 2 S ATHERWE WS KT X D
WhEfrE2RHES, TOGELYOFHRE D7 I AZHMIZITFREZ2w. HlxiEr 7 A
"maybeNumber” &0t 5 A TH > TH R (setClassUnion iIZX 3 B4 % . L).
EHLEL5DIBATE, AV Y ROBMEADM & 7V — TR %2 & AEBOFHETE
SBEIITERINS, FEMITELY AV Y RERDIFTE2DIZHbNEEBTH S
selectMethod % 5. &.
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XYy RICHTERFa XY hEELS

AV RETIAII/NTBELAVITIA VY RFa AV MIETHAINAZIZ T AL AY YR
DRFa2AYMINTIEREAFEETLIZHDIZRDRNFa Xy hERANDDH BFEOILIE
S, FHAEER~Y—2 7 v T@EIZDOWTIE K ¥ 2 X > b Writing R Extensions % R,
FGEULASDY 7 727D RFaAY MEDEBEIZWEDRSIEZDRFa AV b
ZTTIZBEIZLTWARETH D).

I NDEFEDT =2 T v TMHITMAT, FEDRIRBEEIZH L TEHEI N A
VY RIZHFUTRFaAY NOEKERFODRRNLZUPE 7 v A VEELZ ENTE
5

promptMethods ("myFun")

1 myFun BEBUZ S U TEHEINZAY Y RIZHTE2EERFa A N2E>T7 71001
‘myFun-methods.Rd’ Z £ 3 5. promptMethods 7> 5 D HJ1I&F DBEBIZ T 52 TH
FaEDAY v K&, MHRBEREARDO RFa Xy M3z, =207 7 A VIZERd
LZDIZHLTWS,. 77 ANVBRHEOSNEDTDY =AYy 7 =IO ‘man’ @71 L7 b
VIZB#EIINE L, AVY RORFaRAY MIFTHENRIE, ETHIHIINELD R
FEDAY Yy KRFaA Yy MIHLTH

methods ? myFun

TERINEZEEWERF A MIHLULTEZD 7 71V EH S, promptMethods %
i 5 BN, B UHZIESNZR2TOT7 7 AV EFNZ B0 RE LR :

e LUMRMWEBBEAKRIZHTERFa XAV 2887714 LVHIZAY Y RO RFa
AV hEANIZTNE, By b7V RR—=Z bNTalias T BEFED 7 7 14 )LIZH L
T promptMethods (Z & D ES N2 T 7 1 )LD 5 D Methods Hi 2 FBE)S 5 Z & A3k
5.

e — 1T, HELINSDHBINAY v KT, M SN=MBEEINEZY T Y
772 ERFaAYMELZZTNE, BELDDOHBEAY Y RIZHT 25 DUNADE
T D \alias 7 &, Methods it D)3 2 \item ZFR< R TOHHEHZH D R RN E
Thd. ZOLEE WY D \alias 17 FERIZED BR<. 28RS ZhidZ OB
2T BRI A Y RO RFa A MIHTEIY—I—Z15THd HITIX
“\alias{myfun-methods}’).

—DONIFEBDAY Y RIZHTAERFa2A V2L UHEDR RFa A M7 71U
ZURTZNE, B8z ) 7 A2HAT 5.

dotsMethods AV RV T XF YD lisy("..") D
Description
REB D «.” 5l iitEn, =22 EZTNU EOEBROSIBOED, A7V s
Mz Yy FF 5LV BEHRTRANIZHRbDNS, “..” Z2HRHBHEKROY 7 x2F v LT

HDOLBEENR RIZMASNTE 2. FOUAEMIIH L TERBINAZAY Y RiE <.
IRy FTELETOREPIEBEINEZ S ABHENFD IS ADY T 75 AHKTH 5
FREIR S NIE SN 5.
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SOXRFrHREO " OFER

RDN— 322800k, S4 XYy RAOKFFRSIEL «...” o) d B #IGEH RS & 5
W2 o7z, BUE « 0 3o REI L IR AT R AW - BB D > 7 R F v ik
“CLUTET, FREC REERVWHATH L. (ZOHIRITIERERIANSE2E L
AV

T R 2 B2 2 T2, AV y RANEE D & 51T setMethod DIEUH U THEE
XNDB. AV REHRITC.VICHIRTEIETOIEBAY Y RV ITxFrydhrEid
TDITARPNERTEIITANGDEDEIRELTEIPNEIRETHS (DFED, TOD
75 ADYT 5 RA).

HIRIIZIZ A Yy Rk« 2R OBEBICE SET L ELIT5 DOV AN 2ED 2D E
THEVIET. To#lzR L.

—DEDLEVWHED I T AR U CTHEYARHELD 225, FfAaT7 To—Fi&
setClassUnion DIETH L ZHWTINSGD I T ADEMN I SRR ERTBILTHS.
TOHlZ R XK.

XYy RERE "L ICHT 2 RIREA

— A7 3k ER 1 Methods 2 A k. UTIEFDORF a2 X2 hD «X Y v RER & 24 %
FMATWDZ EREIEE LTV,

“OUUZET B A Y v RIEIRIT setMethod DIFH LD —D 7 5 ATIEEI NS, 1
Le..” DETOEBROSIEPZDI 7 22K T, WKdT 252V v NIFEZERIN
5.

XERIINIE, BEIBD I FTAEFD T FTADA—IN—2 5 AN« " BIEOBHI S
BOTHEING., BHOSIBUZH U TIE#EKERAY Yy RIMEEDZ 7 AT 5H0D
ThHb. BIEHLSFNETIZEEINTOVRWI S AZEAT ALK 42 D5 Bz L Tk
TR A Y RIZFEIZBERD I FSANA—NR—T2 5217w FTE3EDICHIEEIN 5.
HUEKR T TARETNA EFEEL R ITNIEED R U IddHEh, $ UEETNE, B
FEAY y RWERI NS,

MOBRLULDORET, —2FB3FNULEOAY Yy RBEET I LAV, H ULER
HE, BIRIZEROSIBUIERD AT WA Y v KE2ET. [LTEOMAEARXY v Nizd
HIREEICIN L, 7T AEHD contains AR Y M SFHTES., RUZ T ANR—DLL
LEOBIBIZH LTI DELDT, TS EROBEMIFAELES. o 250
DIFBDIIEETHBI AT ONL  BEDOFEIZRDOEHAFS. §£-T,
BIZIEEULHBEAY Y RB—DD5BUTERIZ, —DOBRRADOMHNRDA—1—2 F Az
FLTHIORREDA—1—2 521z yFThiE, o, 1FLT2TH5. H
EOERGREIXZ DAY v ISR UTITEEEE 0 28 5. KiZ Z OB RFEHELF T 7 A
D—DFETNUEEFEHIISYFTEAY Y REHESMEAND 5.

BHEHDOAY Yy RERZMES O LR, FUBEMBEZEOERDORAY Y RBPEELES.
WEA Yy —=IUDPHEINAY Y RO—2OWN&IEINS BUIZHE->7-H50, ZhiEZo
LEDPRVEERTH D).

R ETOSI R BIET 505, EIGEHOARER R 2 X MISIEHDOR L7207 T R
BEeHIZ EFT B0, 5IBOBBPRKEVCRIZIIFIHROBE DRSS DD /NS L RBZ
LEERT .

EE D

“OPAWZBETAAY w RBIRGEHAIZ R DN—Y 3 280 TEAINZ., NinT 5ERE
T D B4 D FEEENTH U W 2 B Seh O O FluEME D 72 R BEZ AWTTH - 7=
Z DEIETIT setGeneric DO —H I NN— 3 U HAKRIMIEI R OBERIZHRAZI NS, 1
—HNN=VaVFAY Yy N EORMEIZHEVERI N, DAY v RERIRKBEHO
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BENSIECRHT. Zhid«.” BEEITNTOVEVRIZCIZTXAEREIZLVEONSZE
FeDURRS, BDELRRSOFERMEZNE LT, CA=Ya il THKINS
e SCIR (Z4VE R I — R CTIHIEMICIZE T TE R & IE R R D, AV y NIZEDOHE
BOFOHUTTIMic s, ULarLads, Bho#dEMERENE SN2 XD R
INFEFTEBELTWRWVWL, EFIZHDZFS RV,
“L DADBIEIZT A A Yy RBBHUEMIZETDAY v RO T — 7))V THkA A Y
wREZY—-FTBRIETFyvradh, TITRZTNEENEFDIZ I 2ADOMAED
BARFEOWROBEIIZE LU TCRE I NS, (LA UMAEERIZN L TIE fEbwy)., «..”
WIZEDOL A Y Y F‘%ﬂ%v\y“/ném&bf LHALEL TSRO, EEIN
7‘_4:9 2, BIENZA Yy Rk« 7 5[z E G577 A0y MZEITHKET 5.
;ﬂb@ﬁ71®%¢ﬁ*§%b<i%ﬂ%£ﬁﬂé DK, EBEOFIED T T A
D% DMABLEDREUENNR Y X2 F Y IR U TEST 5. EIROFEIXLETE
BURRERSZIIAZFE LY M5, ZHEAVY ROTF—TIHIZFYy vy oo
ANBEIR)NVEEZ, MAIZ S ADRIOELBOEL BEERZHEIT 5. showMethods
ADIFCH UIKZE D UIzfA XY v REERT 5.
BT 2LZAF“. FHEEXZENSIZHT 52 +0 RS 5 N - R BEHER ¢ o —
RIZMmzasehd e nws 28 Thb. FHRHZ«..” &V T3 F yhDfio5[ o a >
Pax—Ya By R—bEnd0s L.

References

Chambers, John M. (2008) Software for Data Analysis: Programming with R Springer. (R /N—
WXL T, )

Chambers, John M. (1998) Programming with Data Springer (A V) ¥ F )LD S4 /)N—3 3 ITXf
LT.)

See Also
Ay RO — R IE Methods £ T Z oD ) v 27 &R K.

Examples
cc <~ function(...)c(...)
setGeneric("cc")
setMethod("”cc”, "character”, function(...)paste(...))
setClassUnion("Number”, c("numeric”, "complex"))
setMethod("cc”, "Number”, function(...) sum(...))
setClass("cdate”, contains = "character”, representation(date = "Date"))
setClass("vdate”, contains = "vector"”, representation(date = "Date"))

cd1l <- new("cdate”, "abcdef"”, date

Sys.Date())

cd2 <- new("vdate"”, "abcdef", date = Sys.Date())

stopifnot(identical(cc(letters, character(), cdl),
paste(letters, character(), cd1))) # "character” XY v R

stopifnot(identical(cc(letters, character(), cd2),
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c(letters, character(), cd2)))
# BX%E, "vdate” |& "character” ZIEERL7AVLVHNS

stopifnot(identical(cc(1:10, 1+1i), sum(1:10, 1+1i))) # "Number” XY w K
stopifnot(identical(cc(1:1@, 1+1i, TRUE), c(1:10, 1+1i, TRUE))) # BExE
stopifnot(identical(cc(), c())) # EDBIHMEREA Y v REEBK LRV
setGeneric("numMax”, function(...)standardGeneric("numMax"))
setMethod(”"numMax”, "numeric”, function(...)max(...))

# BHRBET—YICIEEL AW

setMethod("numMax”, "Number"”, function(...) paste(...))

# ERBIBMATIIRBIRINBRETIFAW

stopifnot(identical (numMax(1:10, pi, 1+1i), paste(1:10, pi, 1+1i)))
stopifnot(identical (numMax(1:10, pi, 1), max(1:10, pi, 1)))

try(numMax(1:10, pi, TRUE)) # TS5 —ICRBRE  BEX Y v RHAEWN

## paste() DIRFHY/N—T 3>, o BIEUCH L CORIREA :
setGeneric("paste”, signature = "...")
setMethod("paste”, "Number”, function(..., sep, collapse) c(...))

stopifnot(identical(paste(1:10, pi, 1), c(1:10, pi, 1)))

environment-class 27 Z A list("énvironment”)

Description

REBIZW S BN 2 Z A,

VIANLDATI Y b

F 7V MIER new("environment”, ...) OFFOCHLUTES Z &2k S., . HD
FIEUTS U NIZEuiftE TR niEe s T UL ESNBREICMES NG,

AYy R
coerce signature(from = "ANY", to = "environment”): as.environment ZIEOH T,

initialize signature(object = "environment"): #r UL \WEREE A D % 524E.  object 5l
BUIIEHRHIND I 2EE T BEFaVY -z UTHREI N TR WD, H
U WEREED B IZ/Eo 5.
See Also

new.env
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envRefClass-class 2 A list("énvRefClass")

Description

S~V T AV AEAVWTCR ATV b2 FEHET L0 T A2 KR—-1T5

N-== .
AR

ZITHRBEINBEY T MY TN —Y 3 v Th D, BTV IE R kDAY
ATLAVRT 2 RAEFVSBRARAND I T A%V R— NT5ZLThD. BED
FERNAN=Va v 2R0ETHMNTHOEEDOAGEMELD D, BHERKZITDOEEDA
2HL. FAHIIOV I NIz T R Mo TERT 2 I 2#REINEH, ZITOR
W@ EIZ A DA REMED B 5.

75 ZADEM

DI FTAIRATV I M T HERNBIARANEFEET S, A7V Mk
EHEEMIZIZZDZ 7 A2IEHEKE T, setRefClass DIFPH LIZE W EHZEIND Y
T T AZHEKT S, FTORFa Ay MIEEERMHTAHEMAERTHED, 77
r—3a vt setRefClass D R CRER I N2 VX T A4 X, FHZZ Z TSI/ ¢
HE T EHMADT 7 A, 25 ETH 5.

EANRBRI SR

RIZNTBZIBIIADTHA /IFINoDI S A%ER, M, TLTIZ25AAY YR
DERIZHTT HEBIE > THETE., ZOBBORAN—Ya Vid EABK 5 ATk
DEBBINTED, ZHNIFAYVY RO M& setRefClass IZE Db HEFHLS
R 2 B U 22 13 I3 & 2.

MBELINDZAY Y RIFATV 27 bhOMZREBURET 2B T $ & $<-, TLT
A7V v LT S initialize IR T E5HDTH B.

INS5DAY Y REYR—NTIE20I12, BAWLRBHRI AT X% 477 b
FOMICRE URINT 525 2 FEMEEZR OLEND L. ZOoKEIIZROEY VT
4 DAL —BEUNHEBENDHL ; DED, HBEA TV bOHFITITbNAER
KFKT, BEITONIEBEEOE LIZH L TRFRKTIRRL, TOLX 7Y M
TO7RATHETOIA—RroRABITNERS KW, FTHAE NS XS, 75
envRefClass I& environment A 7Y = 7 b ORI EHZHW TSR VT4 7 A% E
W a, MORAKRBIBY 5 AZ 75 AT E2SBEe~Y YT 10 2 ZA%2HAWT Java ®
Ct++ DR EFEADA VR T oA A%ESH L.

WERI-VIX$HEFEZB NI TR T AAY w RERHTE S, $IIT5HA
MBI 7 AZZNBAEEIZR D XD ICT 20BN H 5. KEMIZ, HEFIIATY
T M TAAY Y RZIZHINT 5 REBEREZ RS 2T IER S 720,

75 ARy RIS “get” & “set”> AV Y NTT 7R ATED L VWO EKRTT — XIS
fLDFEEZEL1EH LRV, BANLRSBIRS 5 2132 O¥EEZ 518— > DRIz T
BHEDEZFEPFDAT Y b "fieldAccessorGenerator” ZKET 5 Z & TRMtT 5. ZDH
BUIBZ DR ML &FE L 5 Z L T setRefClass IZ X DIFOCH I N5, AL
ERINZT 72 ABBDY A N 2RI RITNIER SRV, BUFEEICHINT 2 EEIT
B CREE SN T AMERD HIRETH S ; HREHAITIHIMESNEET
HEE Mo TREIINS., BEFIZNNLAY Y REFHOFIETIZ WA TV s
N ERRMLT B BREND S, BALE envRefClass M 5 BEFEIX T CfiEEi S N 5.



evalSource

HR—FISR

33

TODIRMN Y T ANBIBY T ADT A MDD IND ¢ is(x, "refClass”) IZ
X MZ Z TSI NZBBY 7 ABBEZHFWEREINZZ T AZHKTE2NE I hEe T
ANT B ; is(x, "refObject”) ATV bH, DI T A& 7z "environment” D
s~y T4 VAR DOR XA TR2MEKTE0 7 A% EA, —HRNSHREe~Y YT
A TABREODMES T ANT 5.

AVAP=IEND T FARXYw KX "classMethodDefinition” A 7Y =7 b T, 275
AAY Yy REUTOBEBHLEZDAY Yy RROIRTHINEMD T T ARAY v NERE
T 5. BEDOERIEZZ T AD codetools #EFE Ny F—V %S Z L TEZRINZKIZ L
A= VAT AV IZIZREEING. ZONRNw T —JFBB I I ANEZINBIFIZA VA
F—=ILEINBERETHEIN, BMEDOSRI I A2 7-DIZIIAETH 5.

Author(s)
John Chambers
evalSource N —V%EHAVAN—ILETIZYV—AT 74 5DH
BEHZZMS
Description

V=RAT77ANDoDEABE/E-IZAY Y ROTHEE trace BHEZRFH W Ny r —JICH
AN, HAEIRIZIE, ZHERERRAYT—Y2BEA VA=V TAHIEELIZED
POBEBDBEN—a VOTFA NPT ANy 2T,

Usage
evalSource(source, package = "", lock = TRUE, cache = FALSE)
insertSource(source, package = "", functions = , methods = ,
force =)
Arguments
source FUWEEE AY Yy REFE R DT B7281Z evalSource 12 & O 1 SUf#
MredifiniEinsg 7 7 A b,
insertSource M Bl #IL evalSource ~NDEDIEOH LAKRT 7 7 A
"sourceEnvironment” DA 7V 7 N TH->TREW. FMllZ2 7 212
ERRAY: k-
package F 7 arvT, HILWI—=RBHIELZ0FIIZEZNNHEAI NSy

=YD B URBLTOWNIER Yy r — V2 H#HIT 5 Z & A
S5NBD, TNERET 2002 T IO —FThHb. MRENRIZ
MENTVWRWASNY F—=VUDGEE, Ny T =V 2RET 5 0HE
Nh 5.

functions, methods

F T avT, HAHLNSEBGDFES. functions Bl HUIZHE
I NZHAFEY —APIZEEE UL TEZEINT WA EHIfFE T W
%. methods BIEHIZIRE I NAZLBIIZH LT, AV Y ROF—T )L
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PRI N TV B (setMethod DFFOH LIZ X DIES N D & 57, FEM
HZ2RX); 2OTFT—TNUh5DAY Y FidinsertSource 12 & DA X
Nbd., EL605r—ATH, WEINZEBOAY Yy NiFu—RIh
X T NN = HDONN—=T a U R AREITEAINS.
H L what BEMIND L, YV—RAT 7147 7 1L DFMDFEER L
=YD L IR E s GEME 2 R D).

lock, cache evalSource IZ X VIO N 21T ZHIET 54 T a v D58 &L
lock B TRUE 22 5 1E, RINZ ATV 7 bhoBgREZoy 7 &3h, #it
STETOZFOHELET Y 77X NS5, £ U cache ¥ FALSE 72 5 1F, X
VY RETITAEZEDBEDF ¥ v ald source 7 7 1 VDM 1%
melxhs.
BEEDBEN—RITHRE N, V—AT7ANVDAFy TVay bk
LTOAT V7 bOERMEZYR— NI 572017 lock L, TLTIX
12T b L — AKERE R I\ insertSource 12 & D A Y w NEZED AL
kb &S5I129 5.

force H U FALSE %2 &5, BIEBRBEHRIZH 2572130 trace ZFHIVWEHER X
N5, HUTRE RS, oA T Yz s MEBIZEMIZMAHES 5.
BEETlE, H U functions B methods 518 EH & H LI i hiE
TRUE.

Details

source 7 7 1 WVIIREXET X NFM I N2 D, BEETIEAY Yy ReZoHFIZEENE Y
TABREBDEBEDF v v al3ffEnsdzd, BEEAY Yy NRFEETE 2 &5 0t
HTTAPTES., S UITRTVEFLWITIE, SRIMMEINZATVz T ey —
AT 7ANVHDRAY Y R 7S5 AEHRIINIGTIART—R2E508ETHS.
ZOEENPS, HULENLRFCUEZDOLARIZEMAFIZ, BEDE Y ¥ 3 »did untrace D
IFOHLUTAY YV FNVDON=Y a VIZRETETHEODNDZDIZ, A7V 7 bRy
—VIZFHAEINS. FHAXEEEZ REIZT A728 trace DNFINAN—Y a VORTH LT
fThhs.

ML —2REDFE LN S 2, BBEAA TOA TV b, BEBEENSA AV YR, F
I AINS.

functions & methods BIEA L IZEME T N/ lL, insertSource I source 7 7 1 LD
MRS R SFEY A TV =7 b REINT B,

BTCODT—AT, X T —=VHORRTEA TV N RRDB)—AT 74NV hDA
TV NEIBREAING, “differ” DEZRIZFIHY AN BEE ORI % ET) DB
AEPE—TIERENVEDTH D, AV Y ROT—ATI, Ny r—Idoxtudsdy s
FFXIZHTEREDAY Y RERZROVBERD S @ IRIZZDY 72 F v IZx LT
BIRINBA Yy NIz U TITbiv s,

SRR INEY — AT 7 ANBA VI FNDNRNY =V —AFLFELUTHE I L
TS BTN, TNy —VRWETT AL ITH O D ThOEREED.
HETIEY —RAT7 7 A NVEHEBEUR @ source DFHMETHEE I NS ATV MIA T
Vb LTARAYTr—YDHH LRI NS,

Value

2 J A "sourceEnvironment” DA 7V 7 N T, "environment” DY T T T A(T T AIT
B3 afiz &) BEIY A7 71 VOIIOHERTHE ETOX TV N2H
L. 77 AFEXERKE, VA7 7MLV ELTRAY T —VZ/IIHT AR Y M EREED.
MROIRIZZINSDA TV 27 b E A=Y a VEHRMO I - FY =)L U TS
NE LR,
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BENDZA TV METAY Zdh (D MYy ZIZBT 2Hi% K X)HDIFRD insertSource

NORFRDECH LD source 518 L LTS Z ks, £ LHIHHETSN-EEK
PRI DOIEOCH LU THAINTWS &, MR 4 7Y a v Ty functions
FLUT/EEmethods BIEUIZ LD, V—AT7 71NV 2HIMT 2 LS HBORETHL
hTHATE .

TNy Y

—H insertSource IZX DM A Y v RPNy r—URiZiAINTLES &, Thik
BEHED TNy 77— )V TR T E 5 ; il 21X debug 7 trace DEkZ 72 N—T 3 >,

trace DIEH UIZBIMOD S edit = env ZELBRE T, T Z T env ld evalSource ®
IPOHLUIZE W REINZETH S, P —ABEEDRY — AT 7 A AP SDWETN— 3
YDA VAR =VIZHEDLNTED, FIEERETLE ML -AINLZDIEIAYVFILT
ZZDON=Va v Thbd I efEiEEIN5S. Tofz R k.

F—L—2% A 72T BNV —AN— a v EMFET3I121F, flodtokSiz
trace(x, edit = env) Z{HS. N T —IUhS5DAX ) I FNNRN—=—Ua VIZRBIZIE
untrace(x) Z{#>.

2 < X "sourceEnvironment"

DI IAMSDAT I =7 ML, B E evalSource ORI NZAY v RDN—Y
aVEROHBEITEEL LTRSS ZeWHERS. A7V 27 M ERUTOoOAa Y b2
Do

packageName: ¥V — A d— RAfILT 589 7 — I DELHFTD LTS,
dateCreated: ¥V — A7 7 A IVD3FEAMN & 117z HIF (E@EMEOCH U Sys. time 72 5).
sourceFile: {Hib N7z — A7 7 1 VDRI DXFH.

BRI dateCreated Z A H L 72WZ L 2ERET 5.

See Also

HFEIZ D BB DOVWTIX trace, TUTXAUBZZEHWIZH U THEDLIN S edit= 5l
B BT N T ARANEEATET 72w 2128 U TIXZ OB E X debug &
setBreakpoint. TATEDBEBIIEEGFE Ny T —JIZNTEHY —ADRONEBEIET E T —
AEHEZIZHEELTWAD, FAREICY —AIZTF NNy 7 a—RE2FHATARIIZEE2 5
(BLEETNEZTAY ZDRHATIE AWK DEHRTHS). FMiichiReoNnz X 51z,
V=AT7ANMEA VI FNDNNY =) —ZAFHDED L E U TH D HEITR.

Examples

## Not run:
## NV T—T P Y —RT 74 "all.R" ERFDOEIRET S
# KTV —ETML, TNHNDS summary() ADAY Y KD
## WEIN—V a3V EEAT S

env <- insertSource("./P0/R/all.R", package = "P0@",

methods = "summary™)

# T LTY—ZADSDNRN—=YavENL—2R
# LTAYYRD—D%ETANT S

trace("summary"”, signature = "myMat", browser, edit = env)
# T A NREIC browser() MUK LAY EZHY —RITHET
trace("summary"”, signature = "myMat”, edit = env)

# FLTY—R 774 EBEMEETIC
#H 2ETOUED)RETLZEAHEAY Y REEAT 5.
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# Ny T —VZE AT MD env ICEEFNS.
insertSource(env)
## End(Not run)
findClass 7 I A HWTZHE
Description
77 AEHZE RDOITHIET 2B
Usage
isClass(Class, formal=TRUE, where)
getClasses(where, inherits = missing(where))
findClass(Class, where, unique = "")
removeClass(Class, where,
resolve.msg = getOption("removeClass.msg"”, default=TRUE))
resetClass(Class, classDef, where)
sealClass(Class, where)
Arguments
Class 77 AH/DOXFE. BABIFEEXFIORDYIZT T AEHR LS.
FEED Ny r =Y TERESINZ T T AITHIRT 212 IEXFEH D
packageSlot % & ET 5.
where ZTDHTEZEZBIEL D HIFRT 5 environment. BEE TIEM-OH LES
O TVARVEEE GEBHE OFHEIZH U TIEKENERETH 208, Ny
=T LTI — A Dy r— D DB R4 RTZEM. )
I AEHZEWERTIE, where ZEZTHIhEZEZL, METIX
ZOBBETOH LS DDBREED T2 M2 5 #ET.
formal AW BDLBRENE S 1 E E2HRT 5 logical.
unique H U findClass 287 7 AD 1= — 7 il %2 RS 572 51F, unique
EHEROHNZBHT 2 XTFF (L TEEPT I — Ay —VIilflib
nNs). BEETIE, ZEMEIATRETHEBIIFEIZY A MZRT.
inherits getClasses DIECH L HT, KD fEIX where DETOHEREEE2 &L D,

resolve.msg

classDef

ZThedH T OB T BEE TIEE U where 238 1E X 11T W VIE TRUE
T, THRIFNILFALSE.

H U Class DMEHRD AL ATZERICZ D10 =D E I EN b2 561X, R
F DIRE % message() TAEINE DD %&2ERT S logical.

resetClass I LT, A7 arvDr o AEHE (LHLEIEClass 137
T AEFT, classDef) ZEBMET 1% 5 DUF£ L.
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Details

INol3BANZI S AEREZT AN UEBET BB TH S, BANICH BRSNS X
Shd. M e X 0REMIZSE Xz 7 L.

removeClass: 2DV T ADEHZZ, U IZDFEIEZ 5N TWIIXEEE where 70 5 8
DR 5 B AT NIE removeClass & removeClass DIERH LD kv 7L X)L
MOFOTEREZRL, WUIDRDIP-EZE2ID KL,

isClass: ZNIFBARMIZEBZ I N2 T ZADL4ETH? (BIE formal X HEMED =12 H
DIEFIINS. )

getClasses: where IZDWTEHBEINZERTDI T ADLH. H UGIEEL THRUOH X
nNde, BTOHUBEE»SAHOETD I I (B LMY TURUNSIFOHI N
e, REBEYV AN EIZHZEZDOBEEFDONTD Y F ). inherits 5IEUTRED
B ZOHEBERTLIOIMS ZeNTELN, BFEBMECORENFTLETLE
DTHA.

findClass: Class D7 7 AE BN R ONBEREF 72 I3MEBY A b EOMEDY A . &
U where 2Mfi I b &, Thid® Z THREIITTONLERE (72 1X4FTER)TH
55 XERFNEFTELD by T RVOBRERFHLI S, H U unique D3XFE
Fle UTiRMEE s &, findClass (FH—DERE FMIiEZ2KT. BETIE, Zhix
WIZVANTHD., HOHUBEBIE, FIZIE RPOERE get O & 5 BB
THMEREEEE U GERITRETH .

H U unique BXFEH & LTRMHE I NS L, findClass 1ZH L —2LDE < DE
DR S EEEZHITEFOHE L OHNZRET 2 X FH %2 MH\0), ZLUTHUE
NEODSRITNET T —2EKT 5.

resetClass: 7 7 ADNEEZZ VY T 5. 757 ADBLEBESREMN setClass ~D %
)Y FNREOHE U TIRESNZRE L A—N—=27 I AL HHEINS.
ZOMBIE I TAEEDT ARY " PEBEINZRIZFOCHI NG, 207 T AN
PR 227 7 ADREHZEETHLEXZTNEZHRWIZIEOCHETHELRHS. (L
NPltwyyaroRBPTENEITS Z &, BEOATY 2 b2 Ed 50
HELNBRVDTRERTH S).

sealClass: €Y 7 ADBEDEZEZ TN LEOEFZ S 2DIZHET S, IFUOHL
setClass D7 J AT 2 Z LITWRETH S D, K UTHRZAEEL LI N
RN DD WBIZIE setls DIFTHLEZHWT). £ LZ5%5, 2TORET
BN IR X NI4T sealClass ZIEOH T,

=
F
E
F

References

Chambers, John M. (2008) Software for Data Analysis: Programming with R Springer. (R /N — 3/
ar. )

Chambers, John M. (1998) Programming with Data Springer (A V) ¥ F )LD S4 X— 3 >, )

See Also

setClassUnion, Methods, makeClassRepresentation
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findMethods WRMIBEEIZH U TERI N A Y Y ROk

Description

Fa'g@( flndMethods WERRFRBEBIC T 2T =T NVHTEREINTVWEAY Y R (AY Y
BEHUZR U TlibN DS &S )ZIBIRPFRRD7ZDIZY A NMIEHRT 5, YA NEE

%@7511mwmam®KE%?%(F@&?X%%%T%%%E&;

DA MTZE USRS N TONILERDEE where T TEZSI N AV v FIZR S N,

ZLTHUIEPREEINTOVNIEAY Yy RV T2 Fy Iz —2F 23 FNUED

classes THEIN/ZTEHINZEDEEZLEAY Y NIZIRS5 5.

AV NEFGEAICS U THEON S FERD T — 7L B % 7 5 Dl getMethodsForDispatch
ZIFOH Y. findMethods 23S U A MDLHNET — 7NV DA 7Y 22 NDHAFTTH
5.

BE%L findMethodSignatures X Z DITHRIET HAY Y ROV T X F ¥ 6D T T AN
THDEXFZHFHTH S ; Z3lE findMethods 23T Y A b 5D, findMethods & [E]
Ul 52 TEFS5 LY A MEKREZFHAEL THEET 3.

BE% 1% hasMethods TRUE #* FALSE %, B f IZH T 22 TRWVWAY Y RD T — 7“JWJ§IR
B H 20 F 72 13MEBEALE where (£ 72135 U where D3RI U TWIUE — R FRFR
BB LT IZH 20T U TR Y.

BEEBA#L getMethods 1 findMethods (203 % & D i WREYI T, DARTIZ A Y w FERGE
Iz Uiz 2 7 & MethodsList DA 7V 27 FDEADERZET. ZDOA4 T
V2 bbD2 I AZ—BIZBILELTFTECTHLED R DN—Y a v TIREL RS20, Tk
AT Z R,

Usage
findMethods(f, where, classes = character(), inherited = FALSE,
package = "")
findMethodSignatures(..., target = TRUE, methods = )

hasMethods(f, where, package)

## \code{table = FALSE} ICX L Tl 2010 ICFELEFTEICARY 2015 ICELEE N
getMethods(f, where, table = FALSE)

Arguments
f FAFRIBE L £ 72 13 2 D HT D LS.
where FTavT, AVYRDART—R2WRTLHEEZZIIMREY A

N EDOAE.

H U where DRI L TWB &, findMethods ISFRFRIEEE BT D A Y
v ROBIED T — T IV %\, Z U T hasMethods IZMRE Y A hhd &
IPDART —RERET 5.

table getMethods DIFONH L HITH LU TRUE 72 51X O B IZERE A I/ LT
bbb TF—7NThh, BAELZTIZRAINZMERAY Y REED.
AEIZ NS D, BEDKERITS I Ebhiwnlist A7V 2
NTHB7-D, BMEIXVONEFEI NS AN EH W



findMethods 39

classes HUIERLE N &, VIO xFyRRfEENz7 7 2ADDReE—D
EEDAY Y REIPEINBEIZEENS.
inherited MEMET7 227 HUTRUE RS IE, AL EEEEINZLDELTO

AV ROTF—7{FEbNns ; ELRITNIEARMIZER I NZAY
v K201, A7 2 a > @ TRUE I where DIRIBEL TWARZITEERD H
5.

findMethodSignatures DIEUVH LHT, findMethods 1252 515 H
H LN WEEDOSI#.

target findMethodSignatures NDA 7 a v D757 ; H LU TRUE 22 61X, ff
ONBEY TR FYIFHNDOY T2 F ¥ THD (AV Y RBZHIZH LT
HEBIRINDEI7T7R); BUFALSE 26 1E, TNHRERINTVWE VS
FF YD, L inherited A% TRUE DIF7Z 1 K % FFD.

methods findMethodSignatures DFFFH LHITIX, A 7> a DAYy KU A
NT, 8% 5 LD findMethods DIFOH LIz L bESINZHD. &
UREL TV, ZoBEE.. 5[ THTHEIN5.

package hasMethods DIFUN U HIClE, FFRIIBEIHBUZ N T 283y 7 —T % (Bl
7Y 25 0 TEEBICR LTI "base”). H LRIEL TWHIZZ i,
H UL, BEBLD "package” BIED, F I3 D Sy 7
—v2my oINS, Details & [ X.

Details

EHZINZAY Y ROT — T &2 where THE X NI E I iz
ARTF =R ATV b SHESFT 5. getMethods DIEFH LTI, T—71dDlE
WiL table I BN DB GEERE, ROMEEERKT 27-0I1Z ETHIHI N LS ITEH
INnb.

fl D B & 5%\, hasMethods 1& 2 DATTOMBMIBEBMAHRER O SR THMES> Z &
WHED. ZDIGE package 1F518E UTRMHEINE D, FHEIANv T —=IUZIEAY Y
RF—TNVORENAD—ETHEDOTFDEEE LTEENS.

AV RDYZAMINTEIZR

27 A "listOfMethods” AV v K2 XYY NEZBDHZAFHEV AN UTRT (F2
X7 7 TEE, TORTy bOMHERE). ZENXZTINS AV v NOEFEH
NHEINEZBETOWNINTE2A TV 7 hORE b FH TH 5, BIEDE
BIIAY Y RV 72 FyFONIET B 77 ADLHE ZH\N, L LY 72 F ydizE@HRD
BIEDE TN TWIUE s THEEE NS,

20y k
.Data: Z T A "list" DA TV 7 b, AV v REH.
RFREEEIE 7Y 2 57« TEBICHRIGT 2 & &k, ZThslix 7V 25«0 TEKEK
EHMEAYy RELTEDPELNAWI L 2EET S, EAKZT)IT 17
BIBUSIRERA Y Y REHZE U TR TE R WEBTELZWR ATV v ThH BT
O, YMOIEHRZEL ZDIZRINZ) AN EFESHBEIZIZOWREN 2 ZE T 20
EWAH 5. HlZIE findMethodSignatures DFEEEE F X,

arguments: 7 7 A "character” DA 7Y 7 b. B D > 7 3 F v D A5
D 2w

signatures: 7 7 A "list" DA 7Yz 7 b, fHHIDAY Y ROV 72 F ¥y DY A, Z
PUIBLE names 2 73 HfiEl S "#" THHIL 2GR TH 5.
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HELA 7Y MW findMethods IZ & DRI NZBED X ST T =TIV 6K I 1
TWhE, Y72 F Y E2THUEZ 2D, LALAEDYRS, —HEDZHIZ T
FIFTFFIE DBV A MW EDLDNS. TOHID &L S 7% findMethodSignatures D IEUH
UIFHE I8 Nc £ T 5.
generic: 2 7 A "genericFunction” DA T Y7 b, TNHD AV Y NIZXHIGT B R
A%, Zozxumy M EBEBSHEHT LI BT 55HHLD 5.
names: 2 7 A "character” DA 7V 7 b, BEERINZLRNL "¢ THHI NI T A
HTHD.
Y5k
2 A "namedList", [EfEIZ.
275 A "list”, 7 T A "namedList” Z{fi\>, FREE 2.
27 2 A "vector”, 2 7 A "namedList” ZfH\>, PEEE 3.
See Also
showMethods, selectMethod, Methods
Examples
mm <- findMethods("Ops")
findMethodSignatures(methods = mm)
fixPre1l.8 N—=I3a VvV ISPBIORTE—TINEF TV v 2T 4w
S
Description
N=VaVI8ODRPOA TV I MDITRZT TANERINT VIR T —=TUD
HUTEEATVS, BEE fixPrel 8 IXIDFEHREZRNVTCWBE ATV v 2 T4 w0
ZUEAMET 2 BRI Z NS IZBETON—Y 3 VO R 2 HVWTR—TE N7 74
o — RINTWAZD).
Usage
fixPrel.8(names, where)
Arguments
names T4V 7 AERIIHEMEINEZEZETOA TV 7 b DARTDLFSHR
7 hb.
where ATV NI TAEEE T INOHERT LR, METIL fixPrel.8

PO LD by TEEE T, BB IZHED N TWHIX KRR
5.
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Details

DA TV 27 N ZENDR RO o 2GR EEINS. 2077 A@EIER 1.8 M
ERTEZHELRERIEZEEINS ; LR FNEA TV PORBIIEBEEINLZRE
Tl

ATVl MEUTORMEDK D SO 7 4 vy 7 AShEMMEE NS -

. ZEIDA TV =7 SIMFAET 5.

2. TNRREBEINIZ I I ADSDEDTH D (EED I 7 A@EE2R- A WEAT —
REA T TN,

3. A7 MIUBIONR—=Ya VO RPODEDIZRZ 5.
4. 7 I ADBHEEHRINT VS,
5. A7V VIBIED I S AERZL —HWENRD B.

THRHEZRLS END DML ST NIXE LD B,

fixPrel.8 (ZHIE T T ABUHDOEFEL I 2 74 v I AT BRI LR IFEET 5. FiZ, %
NIFBRIONR—=Va VDO RTA VAN —=LVEINIZARAAF) =N=T a3 DRy ir—3
Z, bULENOPHAENLWEMEAZE >TWTE T4 v Z ALK, F5 LRy —
VIV —ANSHA VA= LEINRITNIERST, ZNERDON=Ya vy EELE
BRI NGEEEICBHLZ T 7a—FTh 5.

Value

FEBRIIHEMEINZ2TOA TV =27 b DKL

genericFunction-class MAFRNBEIHCA 7Y = 2 b

Description

MR BB (genericFunction ZEART 2 A4 7V 2 2 MR E WA TV 22 b T, Z
DOEBIZRHLTAY Yy N2EDEREHAT2DIFLN2EREZED. TholdE/-H
BoAYy NIZBEST 28y r =V 2 RE T 5.

JSADNSDA TV b
FRRRIIBESUL setGeneric X setGroupGeneric 12X 0, L TRHIEEMIZ setMethod (2 & D E
SN N 5.

HEINBTHA S & 51T setGeneric & setGroupGeneric (FZFNFNT T X
"genericFunction” & "groupGenericFunction” DA 7Y =7 h&#{E5.

A20v k

.Data: Z 7 A "function” DA 7Y = 7 . FFRHIEEEDREFE T, il standardGeneric
DL & L THBIMIZES N S.

generic: 7 7 A "character” 4 7Y =7 NT, KIBIEEED 4.

package: 7 7 A "character" DA 7V 7 FT, BMEEBEVETLINNv I —Y& (%
LTATULERBRMBEBRZEEINT VAR TIREY. L LAy 7r—Ih
setGeneric DIFOH U CTHI/RINIZIEE S N\ E, Z @t is 3 2 JERRFRIN 72
BEPELET BNy r—ITh 5.
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group: 7 7 A "list" DA TV 7 bT, ZORIKEBNEST 27 V—ThoL—TF
e BEE T3z,

valueClass: 27 7 A "character" DA 7Yz 7 b ;  LZOXEFTHRITNIE, —DOF
EENA LD S A2REET L. ZORBIINTERETDORAY Y RRAZN6DY
FA(EIREFENSZIET D7 T AN DA TV 27 b EIRT I EDMRIET 5.

signature: 7 J A "character" DA 7Y 7 N T, ZOMRHBERIZNTEIAY Y D
VIR FYyHIZEGTELRRNEBIBL DO ML, BEETIERINIE .. ITRT S
HLORETORANEIRTH L. DREDZDIZFIEFVFETHS : AV YR
ZIRET BRI TFEIZHEON 5P T KERETH L.

default: 27 T A"optionalMethod” DA 7Y = 7 b+ (7 7 A "function” & "NULL" D&
HT, HLPNIEZOBEBUCHTEHEAY Yy RE2EE. AV Yy NOEIREHDY]
T 2 7-DICHEIIZEK S NEb N 5.

skeleton: 7 7 A"call” DA TV 7 hT, AV v KOEREH CTHEKIZEbiILE A
Oy b ENEEEMES & 2L R,

/NG

27 A "function”, T —REDD 5.
2 Z A "OptionalMethods”, 2 7 A "function” {Z& 1.
2 7 A "PossibleMethod”, 2 7 A "function” IZX 1.

XYy R

RFRBIECA 7Y = 7 MIIERNA Y v F 2/ EIGEA T I fibnsg ; A7V x
MO DEHRIFAY Y NVARAT V27 MaMED, ZORIRBIEIZT 2 BEFD
AV oy ReHEUEHTLDIfibNs.

GenericFunctions TR BB D EED 72D DY — )b

Description

ZZTRFaAY MEEINBEBUTRIRNBEEICEEST AV Yy NOEF O 2EHL,
[EIRR I SRFRA B R B R I B S A IR & 1Rt 5 5.

Usage

isGeneric(f, where, fdef, getName = FALSE)
isGroup(f, where, fdef)
removeGeneric(f, where)

dumpMethod(f, signature, file, where, def)

findFunction(f, generic = TRUE, where = topenv(parent.frame()))
dumpMethods(f, file, signature, methods, where)

signature(...)

removeMethods(f, where = topenv(parent.frame()), all = missing(where))

setReplaceMethod(f, ..., where = topenv(parent.frame()))

getGenerics(where, searchForm = FALSE)
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Arguments

.f_‘

where

signature

file
def

generic

fdef

getName

methods

all

searchForm

B DEN
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B D44 T & % 3CFF.

ATVl NERETERE, AR, £22EMEY A MiE. BET
EIEOH LB D by U NOVEREEN SR E b, MBI IZ KRR ER
BOEOREY A2, $HEFFPCHUPHETEZ Ay r—Y
DHHTZEM. 2o OB O & % BRSO TR IXZ D515
ERMETEIENVEETH L. Ny — Y DHHTZER & I IZEEE X
F 5 UTIEOH U CIEEE 2 agEME DY E .

BETEZAYY RDITAVIT R F v, VIZFF v IXEAFIHNE 14
HLDOXFEH ORI MVTHDE. B UAHIN SRS, HZETIXHRIR
BB T3 AN BRLTRITIER S V. Y72 F ¥ i3k
R DY 72 F ¥ Any R TREI NIy FIhb
(setMethod @ R 2 X > h OFMIAI 2 7 L).

dumpMethods ~® signature 5IEUTMH I NS (ZNIBEDOREH T
Wb T W\ 72).

FTIWZAY Y NEEER Y TTE7 74 Nmaxra,

AV REEHRTIEBA TV b b LEBINBA LY I R2F ¥
WIZHRINT BEED A Y v REF.

VTR TF X BIUAED AR & AR L D5

B Z T ANULZD ADIT B, RIMNERS ED B REHh. JERBIR
HIBEE 72 1) 2135 121% FALSE L E <.

F T a v, REBEEUE .

isGeneric NDIEVUH LTI EEM I 5.

£ L TRUE 72 5 isGeneric IXFRFBEIE D4 T 2K 9. BEE TIiX TRUE
&I,

R TEINBEAY Y REGELAY Y RA TV I b, BETIZZOR
FREGEEEUC S U CTEBESNDE A Y v K (X 7Y a3 v THRE S 117z where
RLIE T).

removeMethods 1 C, £ T (BEE)DPBANZ A DOD o7 AV v RHPHEX
N5 0% R % imAAE.

getGenerics 1 C, H L TRUE 72 & IR X 7245 D package A1 v b
& search() THEOLNBZIEAT, IHRITNEHEMA Ny r—I80Z
¥ "package:base” Xf "base").

isGeneric: f 2 \WH ZEIDEEDH 55, H L HIVUXKRIRAH?

getName 5 BUIBE D AR 2 BABE RN O RO A 2 L 2 HREIZT 5. H LI ND
TRUE 72 SRAFRBIB DA RIAE I NG, £7213H UL Z NSRRI RE R TR
IX FALSE Z3K3.

TV 5 g0 THEBUZN T D isGeneric & getGeneric DEENID L2 Hiz b, Th o
DEBIFZNSIZHUTAY Yy RPERBINTVWDENES NZhhrbod, BAK
B 7Y =27 b & UTIEAAE LR\ (SR & SR A2 5) isGeneric DIFD
HUIZZDOTY I 54 7RI L TAY v RPBAEDKREYD A N RHEE S hi-f;
& where DEZNIZEBZINTVWERE I D E2MOE S, NIRNIZ getGeneric @
U, FRUZH L TAab XY v REEBZBINTWARLTH, TOEKIC
X9 B KRR 2 R 7.
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removeGeneric, removeMethods: Z D HTDMRFBEBIZ T B2 E2TDOAY v RZHD IR
<. HIZ T removeGeneric B EMRZHL D BR< ; removeMethods IZREE A Y v R
TH o - IR EEIET S, £ UEBEEA Y v KBEIT NI removeMethods 1%
ANy ROPMEWARER O £ £127 5.

standardGeneric: FAFREEEL £ 12T B BIEDBEBIEOCHE LS D A Y v N % &R #E
4 3. standardGeneric % XI5 BIEFMABIE DO ARALSAD SIECHT Z & it
I —Th5.
standardGeneric IZXZBMD 72 base Ny 7 —TFD T I 7 1 TEETH 373,
FNPARBETEAZITRF AV MINTVWAZ L 2EET S,

dumpMethod: Z DRRFRIBIR L O 72 F X IR/ TEAYV v RE2 XV T T 5.

findFunction: name (23 BB A 7V 2 7 P DELET BB A b EOIENTRIED
by TURVOBEBEDOD A %KY, ROMEIXTHEIZVANTHY, mPOEFEZHE
BOBADUHDON=a /T 7 AT LH72DI2fE5. iz &.
JEE : find % mode="function” TS X DI hE{FES, FIZIIANBNZTNIZY
<, TOEMRKRBEOMBHEP SEODP DM NI %KD, 72 library OO
HUZES> TN =2 MU BRIy =23 53— RRhTcHIELLE)
fE9 5.

dumpMethods: Z DFRFRBEIBIZN T A2 RTDRAY v K2 XV TT 5.

signature: MAFREER DB Iz~ v FE N0 T ADEZFIFEY A N 2IET.

getGenerics: where IZA Y v RBWEZINTW AR O 2KT ; 2058
B THMBAZAADRTETHRV. METIEETORBAABHEINS.

AV ROERIT N T =V OEMiT L IITREINTWS ; FlZ XL "initialize”

WZXTBRAY Y NIRRTy =Y EDZFDHED DD R > - % &
Bdahrdb L, AVYRUVAME TV 27 MZRHIET A2y —I 413K
INBATY 7 PDAB Y b package HIZEENT WA, BINDH4FOHFRNIZ
searchForm DAEIZ G U TES W 21X "base”) THMREE Y A b ("package:base”)H T
bz EATHREW.

=3 ]

setGeneric: B U3 TIZZ DLHTD IR DT NI,  def DL X N2 VIR
D FNITRHBEROERIZMHELN S, T U CHEDOBEBIIRFRBE I N4 2 B
EAY Y NItk 5.
H U def BWEfEIN D &, ZHITHRMIBEHKZERZLEZ LU THEA Y v RiXRW
BEBPETOA TV POEKRDH B DESIZH UTEIRHAGETH 5N
75, LEVIERWE#HTH 3).
5% group & valueClass |Z S-Plus & @ HH#MED 72 DIZEFF S T\ 2 D3 A b
N\,

isGeneric: H U fdef BID R I ND &, ZTNVRHERDOEERE L I, TNHLEK
MITRFREE N Y S D2 T AT 5. fIBRHIBEROLRTEENS, (ZDF]
B3 S-Plus TIHFIHTE 2\, )

removeGeneric: & U where Mt b, MBIV A NDZIOEZDNN—Y a VR HI|Z
EORL ; SR TNIERINIZTH > 723—Y 3 VHEHLD (R 5.

standardGeneric: MAFRYEEEULIE T S D AR LR E U T standardGeneric ~DIFO
HLUZRORETHS. LrLahs, FEOMOFEL XITX 5.
B D setGeneric (EIZ X 7213 setMethod DIEH U REH ) 1Z standardGeneric ~~
DIFTH U % FF OB ZE 5.

dumpMethod: FEEDY — A7 7 A VIFA Y v KEFAENT 5.
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findFunction: & U generic %% FALSE 7% & (X, #AFIBEE % 49 5.

dumpMethods: & U signature DMgfiid s & Z @?ﬂﬁﬂ/7x7‘ﬂ” IRV FITBHAY YR
FINXy 7EINS, (2 OFEIE S-Plus (21X « BHMED 7201213 ffib 7wz
r.)

signature: signature Z{H 5 FIRILEDFIEEZEZTVAENIIDOWVWTDF v 7 &l A
T, AVY FEEIZAWTIIARZ NFa Xy Mz TEIZETH D, X
T signature ZERZDZLDPE—DOXFH THDHI 2 F v Id 5.

removeMethods: & U f DSEAHRWBEIETH UL TRUE KT, X 211X FALSE 2 (B -
THET.
HEUBEAY Yy R23bNIE, BRETZoEsE 2R >8MaEKRE U THEMEZ N
5. XHRIFNIE, BIRNERIZ 2B EAY v RIZFEW > TEFNAD
HFEONVCHUIZZ S —2FKET5). 50056855 &< setMethod ~NDIE
HUIEBART D & 5 72 [ UAAFIEE % 2 — Bt 2 K > CTHMEL T 5.

References

Chambers, John M. (2008) Software for Data Analysis: Programming with R Springer. (For the R
version.)

Chambers, John M. (1998) Programming with Data Springer (For the original S4 version.)

See Also

getMethod (selectMethod IZXf L T#H), setGeneric, setClass, showMethods

Examples

require(stats) # Im I L T

# BB "myFun” 282 - L L 0 hFEE > 1 A=Y arvHiFRES
findFuncStrict <- function(fName) {

allF <- findFunction(fName)

if(length(allF) == 0)

stop(”"No versions of ",fName,” visible")
else if(length(allF) > 1)

stop(fName,” is ambiguous: ", length(allF), " versions”)
else

get(fName, allF[[11])
3

try(findFuncStrict("myFun"))# TS5 — : ED/NN—Va Vv EHEEL
Im <- function(x) x+1

try(findFuncStrict("1m"))# IS—:Z2M/N\—Y3Y
findFuncStrict("findFuncStrict™)# TE—DD/NN—Y 3>
rm(1m)

#H AV RDY YT oo

setClass("A", representation(a="numeric"))
setMethod("plot”, "A", function(x,y,...){ cat(”"A meth\n") })
dumpMethod("plot”,"A", file="")

## Not run:

setMethod("plot”, "A",
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function (x, vy, ...)
{

cat("AAAAA\N")
3
)

## End(Not run)

tmp <- tempfile()

dumpMethod("plot”,”A", file=tmp)

#H ZZTRYRE, YV TEBXBNTEINEINERD
stopifnot(removeMethod("plot”, "A"))

source(tmp)

stopifnot(is(getMethod("plot”, "A"), "MethodDefinition"))

## dumpMethods() &@LU :
setClass("B", contains="A")
setMethod("plot”, "B", function(x,y,...){ cat("B ...\n") })
dumpMethods ("plot”, file=tmp)
stopifnot(removeMethod("plot”, "A"),
removeMethod("plot”, "B"))
source(tmp)
stopifnot(is(getMethod("plot”, "A"), "MethodDefinition"),
is(getMethod("plot”, "B"), "MethodDefinition"))

getClass IIAEERED

Description

75 ADEHEEGD.

Usage

getClass (Class, .Force = FALSE, where,

resolve.msg = getOption("”getClass.msg”, default=TRUE))
getClassDef (Class, where, package, inherits = TRUE,

resolve.msg = getOption("getClass.msg"”, default=TRUE))

Arguments
Class 75 AZDXFEHT, UILUIXTD "package” B & KD,
.Force H U TRUE 2517 T ALDARERL S NULL Z2iKT ; T RTIUER
EEDI TAFTLTT—ITh 5.
where EHBDERE Z I OIRD BB BEETIZ by 7L RV OB (KE
IERBE) D S IR F D MBS AIZIh - THEFT T 5.
package EEBEEDEFRERINEINY I —VDLH. H LU INBETHRVWE

o5l X7 9 A2 BT HRIIDGHTE LT where Db D IZffibi s,
Nyr—=JFa—RINTVWARITNIERSRWAMIIEINT WS BE
R WZ 2 FEET 5. BEETIE Class 5D NNy r—YEHNE L
bEfibinsd. H U ClassBH2 ATV 7 MIXT 3 class(x) 12
BTN E Ny r— V@R D 5.
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inherits MMEE; 7 ARBRMEEOHARELHMKICF Yy Yy Va2 o RES
NBEREHN?H U FALSE 742 & X BREE where FOEE L ITANEI NS,

resolve.msg Class DE DA, R THRODD — DB RSN R BEDORE
% message() IRENE S N % FERT 5 logical.

Details

0T AEBEINY T =V DA EMP TN BEREINIMOBREET DA RTF -2 LT
V MUBREEINS. Ny T —=Unu—RINnKE, Ny Tr—=IdD s I AEHRI
T —7WiZF vy vyadnd, f->7T, inherits A% FALSE TZRWE D getClassDef
DFEEDIHETHLIEF ¥ v aiTr I A2 /DI TniE 2 WD 5 Z otk
0. inherits A% FALSE DI E 1d package 7° where TREZE I N/BREZ IV BHRI N
5.

I ADF Yy Y alZAU T T AUDORMEDERBEANDLEEEEZT T, Wiw Ny T —
VEMEP Ny =V HPFCH LR TEZ S NRITNIER S e w S IR & TH
5.

Value

JIABEHETDHIATII M. LT TAEEDRR DN S 2T NI getClassDef &
NULL % 3K 3 A3, getClassDef ZIEUNH 9 getClass I35 — %243 55, £ L .Force
MTRUE 7R HIE 7 7 212 d 2 Bl EH/ 2K T. BEDLE XTI Hbhsd, o
— YD — N TR RERTDH 5.

null TZ\WME X2 5 A classRepresentation DA 7V 7 b THD. ETOEHKLE
BHZH LT, TNEEBEDO TIRRSEHROMO HLIZZFHS ZE 1 757 AEED
VERRAEIEIZ 1B setClass & setls Z{F .

References

Chambers, John M. (2008) Software for Data Analysis: Programming with R Springer. (R /N — 3/
a X LT, )

Chambers, John M. (1998) Programming with Data Springer (A V) ¥ F )V 72 S4 N— 3 IZx)
LT.)

See Also

Classes, setClass, isClass.

Examples

getClass("numeric”) ## #AHIAHT TR

cld <- getClass("thisIsAnUndefinedClass”, .Force = TRUE)
cld ## NULL 7R %4147

# b LAHICEO DN :

utils::str(cld)

# INLREIZ—52ERTEEDD :
try(getClass("thisIsAnUndefinedClass"))

try(getClassDef ("thisIsAnUndefinedClass"))
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getMethod AVy NEHZEHED, TANTS

Description

B2 5NN O 72 F Y ITdIib T A A Y v REETEE. B getMethod &
selectMethod X A Y v K&K J ; B existsMethod & hasMethod 1% DFEEZE T A b
T35, EH5o6D7—ALROBEBIZEEZEDERSL T EZIT AN, T LU T&H LA
EHWS., £TDOTr—AT, BRI BEERF 258 where TIREIND /3y T
—ViEgEh b s.

BE%X findMethod 13 Z DML ¥ 72 F v 1T TE AV w REELHRENSZ (b L L IEE]
B where THREINBE NN =IOy r —IJ%IKT.

Usage

getMethod(f, signature=character(), where, optional = FALSE,
mlist, fdef)

existsMethod(f, signature = character(), where)
findMethod(f, signature, where)

selectMethod(f, signature, optional = FALSE, uselnherited =,
mlist = , fdef = , verbose = , doCache =)

hasMethod(f, signature=character(), where)

Arguments
f PR R X 72 13 % D XA 4.
signature B Iy FTE5073ADYT2F ¥, FOFMZE R L.
where AV oy REBIALE E 7238 - BEE CIEBMRBERBERbIcERS
N7=AYV Yy NOT—7 b s.
optional H U selectMethod FOEIRMEIER A Y vy FE RO SNRIFEZ

DBIEAHS TRE THWRD T 5 =24 U 5. ZTOHE, UH(RE XY v
REX Y FURITIUENILL ARSI 5.

mlist, fdef, uselnherited, verbose, doCache
NEBEIZ i3 5 getMethod & selectMethod ~D A 7' a > D H| K.
INSIHITZIZFONRRY : 55 DIFMAHE D ICEET 52 L AW
LEDLHY, ENEVEBOEEOMHTIIHE L TN\,

Details

5l signature IZARFRIEBEB DI NWBI BN T 527 7 A2 EET S ; EMEIZE 2
R D signature ATy MZHIGTSH D, 5182 ‘31’2\:%E?5§C%§Umﬁ
FLTH->TEL, AR ETEMLUTHRWV. & VRS WXL FTNIRFRIBIE D
VIAFYHIZEENDHANBIBOAFIIY Y FT5. 2OV T 3F vidd.. 2R
KETORITHS. LrLAaDs, MIRWBERITTINE580Y 71y N2, £
T2 X B2 5 72 THL- 725802 W TIRET 5 Z & a3tk 5.
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HEULEDY TR F Y IZH U THPRMN R & 2T BMIBEEZ > TWB DR 5IE,
BELZES 272012 72 F Y hO5BUIZA4HTZNITE2ZLIERWT AT 7 Thbd. ¥
ARG, /72&‘w{3®%§f§iﬁaiﬁzﬂa’totﬁwﬂ@élﬁ(v/%/ﬁ{:f@ﬂb%@@a
H USRI TIERRY 732 F v i2x vy F I 5D (match.call % [ X).

VIR F X HDXFEINE T T A%, "missing” I ANY" THoTREW. AV v NiE
RIizBI2ZIN6DE uﬂ%c’ou\fciMethods%Eck VIR F v TREI R VG
WEERD S BIZ T T A "ANY" IZHI6T 5 5 R, BV 72 F ¥ 25252 L IZBEE A
Vo RESRT L 2ERT 5.

getMethod DIFOH UIFRFE DB E 72 F v 1T 5 AV vy REIKRT. D get B
B EFRRIZ, BIE where IZBENE Z 230 EETIFMEBEY A D dH o WD 5 A% il
L, B8 optional IZFH LAY Y RBRRDODSLWEENILL 2RI HT S —%2FK4ET S
WEEIET 5. AV v ROBERITHEAZF]H LR,

B selectMethod I N E V72 F ¥ 25X TAY v REBETH, AV v NERE
AR OZER2LMHEZITS, DE0MIETEY 72 F vt e 22 REHICRIT S &
DUZHRARA Y v R & TV — TN Z BT 505, SO SHoRIEf bz,
getMethod & [AIBKIZ, selectMethod IZH LAY v RBEDN 547U, 5% optional
HRIEL T, NULL 2B DT —%2 4T 5.

BE# existsMethod & hasMethod (& A YV v KRR DM 5 575D T TRUE % FALSE %Z 3K L,
)T getMethod 125G U GEAKEE L) —F H IS selectMethod 125 )&T 5.

Value

selectMethod ¥ 7z 1% getMethod DIFNH LIk, B URDODNIXEIREI N/ A Y v REIK
T. (ZDZ 7 AL function ZH5RT 2728, FERVPHLT 25D THNIXEKZ B

WS Z e RS ) TERITNIE, B U optional A FALSE S IET T —2FKEL,
Z L TH L optional 7 TRUE 72 & X NULL 2SR X v 5.

BENBAYY RATIVcZ ME 7Y IF 4 THEBICHTEHERAY v REFNEKEK S
VIFT AT THBEIEVRBETHENED MethodDefinition A 7Y =27 hTHB. K- T
MREBEDRIUZ ST BH—DIEFHTE AT A M is.null() TH 5.

References

Chambers, John M. (2008) Software for Data Analysis: Programming with R Springer. (R /N — 3/
2 LT, )

Chambers, John M. (1998) Programming with Data Springer (A V) ¥ F IV D S4 N— 3 IZx)
LT.)

See Also

AV w ROENEH DML Methods ; A Y w R ERFRMERA 7Y 227 b2 BIET
A DBEEIZ DWW T IE GenericFunctions ; XY v REZEZ KRBT A7 7 22OV Tik
MethodDefinition.

Examples

setGeneric("testFun”, function(x)standardGeneric("testFun"))
setMethod("testFun”, "numeric”, function(x)x+1)
hasMethod("testFun”, "numeric")

## Not run: [1] TRUE

hasMethod("testFun”, "integer") ###=&

## Not run: [1] TRUE

existsMethod("testFun”, "integer")
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## Not run: [1] FALSE
hasMethod("testFun") # BEEEX Y v K
## Not run: [1] FALSE
hasMethod("testFun”, "ANY")

## Not run: [1] FALSE

getPackageName B2 oy =BT 5 40]

Description

NOREBUIRE DBREEDRE Y A b EOALEIZEE T 58y 7 —Uh, X7IIRPEDRE
e r—VoRy 5=V LS. ZholdEE UTHBNRNY T —Y LA TY
7 KT B DIl BERFEEZY K- N 5dIflibns.

Usage

getPackageName (where, create = TRUE)
setPackageName(pkg, env)

packageSlot(object)
packageSlot(object) <- value

Arguments
where WLEDNY F—=VICHET B E 72 13MR Y A b LOALE.
object XFN#/ % 52X T N, TIAL TV NDFEHET B8y
r—.
value N =V,
create 777, L UHNTERITINENSNY F =Y % %2/ESH?H L TRUE TZE

TIHRWNRY T —=IZBREOh ST nE, BHAEDHAMN RISy
—VZIFEbN, TUTELERES. b UEEN MOy ZINTWRIT
NIXTES -2 andERE R ICRE S 5.

pkg, env pkg FOXFS #BE env DI S AL AV Y NEBRZRETIHLETD
RIS RGNy T =V K/IZT B,

Details

Ny Ir— V&3 @Sy r—2 D1 — RHIZ INSTALL 22 ) 7 k% library BAEUIZ X 0
A VAN=NENDE. (BIE, #HTIE .packageName & 7Y 2 b & UTIRIES N5 W0
SEDOFIEIE AN, )

Value
getPackageName (& /3y 7 =V DX FH 4 2KT MRKEY A MR TROP oKD D
"package:" £ L T).

packageSlot XXy 7T —YDHFIAB Y M &IKT, FIEERET S GERMETENZR
A0 N TIEBROWDAVWONREEINSEDE LIARWD).
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setPackageName |X X & R IF UL NNy =V Z &R R WEBREEFII Ny r — U4 B HENL T
L2015 Z KD, ZNIIMEEDOERBERIZI T RA/IAY Y REELZDZFHFTH, LU
P UEEITEERN R RO 7O S 5 2 7Y —)b (package. skeleton Z) TNy r — Y % {E
5D E L.

See Also

search, packageName

Examples

# ORDETIZEBE "base” ZiRT
getPackageName (length(search()))
getPackageName (baseenv())
getPackageName (asNamespace("base"))
getPackageName ("package:base")

hasArg WO L o5 5% S

Description

H U name DAIEOH UL D518, BIBMADOIERMEI B E7-1% ... Ok, 1o d g
TRUE 2, Z L TEHRITNILFALSE 23K 7.

Usage

hasArg(name)
Arguments

name SIRHE T N TWIRWHRTCFF & U T DA EE7ZR 55D 44 1.
Details

B Z 1 LB R hasArg(x) 1 =D DHIS &2 R DR T Imissing(x) BT W5, %
hasArg (& x 2SEOVHE LB OERWE I TIE R WD ... OFTNTHNIXELETH x D5
ZEET. IRIZ hasArg I3d LEET 2SI LTS oI LTI —2 R ELRWD
missing(x) & x DERNFIETRITNIET 7 — 2 FKET 5.

Value

ETEBH X Nz & S5 I2H 12 TRUE 5> FALSE.

See Also

missing
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Examples
ftest <- function(x1, ...) c(hasArg(x1), hasArg("y2"))
ftest(1) ## c(TRUE, FALSE)
ftest(1, 2) ## c(TRUE, FALSE)
ftest(y2 = 2)  ## c(FALSE, TRUE)
ftest(y = 2)  ## c(FALSE, FALSE) (Mo~ v F7=L)
ftest(y2 = 2, x = 1) ## c(TRUE, TRUE) EROBYIC x1 ICX Y F
implicitGeneric WRHREE B O RSB RO N —V a v 2 EH T 5
Description
BATEAR PRI B T W EEE & — EME D B DRI N — 2 3 VIZaRi S 2 DT ffib i 2 1
BROMURBEAM EZEL £ /2137 723 5. B implicitGeneric() IZHEERDIRFRIYN
—YavEEL, setGenericImplicit() IXMEFRIIBEE % 2L L, prohibitGeneric()
SEEAEERIIIZ ST 2D &BGIEL, % U T registerImplicitGenerics() IXHAED v &
aVOF Yy yaT—TIVIIHROBIHERED Y N %2 HET 5.
Usage
implicitGeneric(name, where, generic)
setGenericImplicit(name, where, restore = TRUE)
prohibitGeneric(name, where)
registerImplicitGenerics(what, where)
Arguments
hame B D 75 44,
where IR DB 2 &8T5 Ny r—UDRE. ZoBK2zEASHS
DRy LRSS RHEZ DR BT EEWAIGETHA(ZLTE
SHBHENETH D).
generic AT arvDOFy vy aINbRMHUBEKRERTH 2 H, HEEIK
HEThrIND. FMffiz R L.
restore BIEDBIZIERRHRN R B DN — Y 3 V2 RIET R E )M,
what registerImplicitGenerics() {Zxf U T. EEkX 25 REERDIRIVET R
DATYavDT—=TNTH2N, FLAEHICEHRINS, TOH
e & R k.
Details

— DDV — I REINEEBEON—Y 3 VRGN, GOy r—I0FE U B
DAY REEHETLHIERH S, Tho2TOEBUITI—DEEE T TR
INHE—ITEIEH S NDERETH L. —BMEDOZDIZHBORIRMAN—Y 3 vida
S U REBERHORETHD AV Y ROV I 2 F vy HIZE LRI, 25 A%DF
TarvoAay M AR UM, Z U TREBEADE UELER D IEFEHER) 72 E ).

AV T FIVOREEAT TIT S4 KRR T H XM ORIEDS 2. BEER O KRR B R RS 1%
BBAERETZ 89 5 —IHDON— 3 VIR CEOE I — B 2mE T 5. L
setGeneric() DFFOH UDHI DN r — D th QBEECERIIIZ T 2 & T, HEEILRE
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INBH U WIRFRE % T OB DR ER DM N—Y 3 v e kT 5. H LD
—HTNIERTH S LK. LT, TLULTEED MOy r—=JiIZELTWw
E, B UWRFRBEBILZ Doy r — DICBEA I Sy, Rb 0 IZBERH S N,
Z U THHE OB A ES N, FDy  r—y 21y MMIEEOIERIRY N — 3
VEMATANY T =V TR BEEDORNy F—=JIZEEINDS. FOMBILH L VWA
T = VRMRRE LT ZOBEBUIRTEAY Yy REEHT DD, THITRFRK D R
Rol-EHREBET S0, Moy r—IhDRAY Yy RELELRW.

FLAETRTDOT—ATIAREELWAHKIZBEBDO AT 721} % 5 2 T setGeneric("foo")
EFTHT I THD ; ZNIZHBNIZHEROBRHMN—Ta v &2[H5. £ LIDN—
VaryhRRIZ ASRITNIE, BROMEIEIIMD Ny r— Y O & % SRR R X T
BOIEMENNE2ERTII—REZHFALTHSLDIZETHD (T2 ZAFEED foo()

% BERE TRRFRIJIZ L=< < ThH).

FEREOBEEIZ LT, BEROBIRWEEAIL ... 2R ETOERNSIERAY v KD
VIR F v U I N B EHERAATR B T D B, B L 2N HASBEBITKT T B 0 X A
FREVBEE 72 61X, W72 27 2> a VvERETH S, IHRITNIE, OB XK
AT A3y 75— 03— RHICHRIBERZREL, L TENDLSIEEROMRIRY
B % Bk 5 721 setGenericImplicit() ZFFONH L, Fhvh 5 IERIRNIN—T 3
vERETLZZETHDS. HlER L.

Ny 5 —VIIREBRORFBEEIZI ST A A Y v FERRIZERTE 5 ; BEERRORIRNE
BOEORRNERIZEINE &, ZThoDAY Yy KEEEN5S.

AV y REFOHEERT DM, FEREE DBEER DRI B E K> @ O 1T IEREE
DY T2 F ¥ aiRftTsI LT, TNIIKNTEEEOHMIED 2 515D EAEF A % FF 3
Zeiths. fleR& BHNEKDOY 72 F ¥ O TORIBITBEEAAY v D
RPBEZLRFIZFHMI S N T WA TR S v, (LA L 20 s D05 BUSBEE RBLDE
HINTVTEMSTERETEZEWHKS ; Y72 Fy OB I LTT S HH
IZ missing(x) ZIGIET 2 Z A K5, )

H UHD OB EHPLPRINC T 5 Z & 25 2T U721 1S prohibitGeneric()
ZIEOHT.

Value

BE%L implicitGeneric() IXMEERDMRIIEBME R 2K T (Z L TENEMEL R ITNIL
MOV SZFDEREBRIIZF Y v 2T 5).
DOEEIEZFN S DFEITEHD =D IZFE LA E DI 6K X 720,

See Also

setGeneric

Examples

# BAE \link{with}() ZED L D ICHFRBIREEUIC Lb:

## VTR F v HIC "data” EiFDHBELDIC
## with() ZEVWEZWIZDEDS|H, 'expr' HXFBY ICFEHLNS.

## REBRYZA 'methods' A— RIREBMERZEEZTILDIC
#Howith() ZILRLTVWD I EEFRT D

## Not run:

setGeneric("with"”, signature = "data”)

# B LHFEEIT LT
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## "with" ICHTEAXAY Y REFOHERT B &HHEES.

## EEHSTENIL, RTHEHEERNN—Y 3V ELTREL,
## A1) T FILD setGenericImplicit("with”) %#[EET S

# (ZOBHNIEE with() PEET IELITEET 2,
# TNIEFERNy r—IhIlH 3. )
## End(Not run)

implicitGeneric("with")

inheritedSlotNames A== T AN SMEAI N ATy b DLHE]

Description

7T A(FETIE T T AEF, getClass =R L & 7 F A% F classRepresentation),
CEROMRARINT VWAL RG22 5, DEVA—N—=UFAT, ZDII7AEH
KTIEZ0.

Usage

inheritedSlotNames(Class, where = topenv(parent.frame()))

Arguments
Class XFEH]F 72 1% classRepresentation, D F D getClass (2 k.
where BRIEC, TEIZ isClass & getClass IZJEE N 5.

Value

A8y MEDXFEHRT MV, F71E NULL.

See Also

slotNames, slot, setClass 2.

Examples

.srch <- search()
library(stats4)
inheritedSlotNames("mle")

if(require("Matrix")) {
print( inheritedSlotNames("Matrix") ) # NULL
# 5T
print( inheritedSlotNames("sparseMatrix") ) # --> Dim & Dimnames
## DEVY "Matrix" 77 A=K

print( cl <- getClass("dgCMatrix”) ) # 62DXOv b, &

print( inheritedSlotNames(cl) ) # 6D*2TD+xAAw MIEIN TV
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## Not run:

# ECMI NIy r—I %I ET
for(n in rev(which(is.na(match(search(), .srch)))))
try( detach(pos = n) )

## End(Not run)

initialize-methods HBEIIADPSOHFLWAT V7 b EFHELTAEAY v R

Description

WEDZ IADSDF TV 27 b %RED DD new ~NDBIHUZF D2 5 ANDEK
initialize IZ T2 AV Y ROERBIZEI D ZD 7 T AU TENZHERE NS, 20
REFEZAYMNIEODPDBMIFDOAY v RZEHL, TUTHLWZED LS IZELI
EREAT 5.

XYy R

signature(.Object = "ANY") initialize (ZX T HHEE A YV v NIZAFI & £72134
AL OB MEIS. 51 8&IEZ07 I AEETO AT Y MEHTRITNIERS
T, TLTHIET 25 8E A0y MIdT2EERA TV bTRIFNIER
SRV (DFED, Ay MIWHUTHEESNZDLERUZ I AN, £-EZED
TIGADA—N—20FA), bLATVzI "B RA—N—2 5 2HKE 51X, %
PILHAS I IEREIEBM I N T, o THBEZNIXZOBLED Y 7 A% HED (FFiZ
as(object, Class, strict = FALSE)).
LA LDBBIEIZ DI TADE TV I N, TOA=—N—=TFTADKFT I =
N, ¥R ZEDOY T IAD—DTHRITINERSBRWN (T T A, ZDT T AL
LTW3B2 IR, £7213Z0 20 7 ZA%2HRLTVWE 2 I AN0). HLATY T b
MA=N—=0 AWK SIE, ZhiFFEA TV bhoAB Y hOENDP%EE
FITL. HLULATV I MDY T I IANSRSIE, BAEDY T AEEE#RI N
5.
ZETE LSBT E N S B EG T BIEF TR I NS, Thd S 4FIA Z D5
BB I NG, o T, A MINT EHRARMEIXFEICA—N—2 T ZxY
T I ANSHIEINETEDMEEZ EEET 5.

signature(.Object = "traceable”) traceable Z{LiRT 227 T ADA TV 7 METFN
VITDI L —AREETLH-DITfHbINS (F T R traceable & trace % K &).
IN6DT T AIZKT S initialize A Y v RiL def, tracer, exit, at, print &
WO R B R D, ZNoDERMIEA) YV FVREFEE L Tlibhd A 7Y
I N THD WAIEEE). M trace ~DBIEIZTHINT B.

signature(.0Object = "environment"), signature(.Object = ".environment") IREEIZXF
T % initialize AV v NIFEREZ T 2720 1lfbnd ATV b
Hiff& U A N %ELS. "environment” DY T 27 5 Al " . environment” %@ U TH]
HWEAY y RaEfkAL, iU WIREZHEHRT2EMOME 2D, BLES LA
YT 77 ARNTE2HPHEDAY Y NEEHRTEROIE, BMEOAY Yy R%
callNextMethod Z{#i> CTHREONH T2, F/HIEHDDAY v NHCREEZMHET S Z
LERENHRV. BEIIZIRTH O HERIIZE-EI N WS TH 5.

signature(.Object = "signature”) ZAUINEHZRMEHEHDAY v N ThHhd. Thik
7Y a v ® functionDef Bl THI A 2 €T Dsignature A0 v b 2 FFDHRTR
PIEAR Z fefik 3 5. FHMlIX Methods % AL K.
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MEAIEA Y v RAEZEL
FIHHAE X Yy RIdMho SFEH O AU XSRS 2 — i 7 B = 5248 5 5.
initialize ~"D 5L .Object & ... THB. 1F& A EHIT initialize IX new 7 S
HEh, BEIZTIEZRW. .Object BIIEZ > THL I Ah6DTa vN&RATATY
= FTHA.
ZODTF 7=y 7R UIEUIE initialize AV Y RIZH LU THENTH S : FiikesI iz s
callNextMethod TH 5.
WEDYAT Y PAE DI —FIT XD BRI BAPHL V2D LY. Ihoik
.Object (B12)& ...(A T aMIZBMENEHEADAY v REHBADLANEI K TH
5. HlzIE, ETHILEINZT T A "traceable” IZT B XYV w RIXIRD X 5 REARD
setMethod ~NDIFVOH L TES LS -

setMethod("initialize"”, "traceable”,
function(.Object, def, tracer, exit, at, print) ...

)

ZOHITIE, MOBBOENEDBEREFLT, TUTHERED A Y v RiFfiog| 5
AN —%REHEEIT.

HELH LW SANND Y S AZIET S L, ZOA—N—2F ZEHEAY v Kk
ENZHT B AV Yy KR U0 as L, Bl ZIERRSI 8 x 2R/ A%, [
I—FR20y bEMEBIZRETEBELSIZLEVEHSDZ SRAIZHTEAY Y REE
HLZVWERET S, LU x PRy MEREZ EEZLZTNIE AV Y REZEDOFH
IZIRDOERIZE DIZH B0 L

function(.Object, x, ...) {
Object <- callNextMethod(.Object, ...)
if(!missing(x)) { # x ICfAIH%2T 3B

E7, BN x 2L ZNPSIRDA Yy NE2RO7Z9 28T, iV y N& L&
STLILEBEINTELTHASS.

Introduction Basic use of S4 Methods and Classes

Description

The majority of applications using methods and classes will be in R packages implementing new
computations for an application, using new classes of objects that represent the data and results.
Computations will be implemented using methods that implement functional computations when
one or more of the arguments is an object from these classes.

Calls to the functions setClass() define the new classes; calls to setMethod define the methods.
These, along with ordinary R computations, are sufficient to get started for most applications.

Classes are defined in terms of the data in them and what other classes of data they inherit from.
Section ‘Defining Classes’ outlines the basic design of new classes.

Methods are R functions, often implementing basic computations as they apply to the new classes
of objects. Section ‘Defining Methods’ discusses basic requirements and special tools for defining
methods.
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The classes discussed here are the original functional classes. R also supports formal classes and
methods similar to those in other languages such as Python, in which methods are part of class defi-
nitions and invoked on an object. These are more appropriate when computations expect references
to objects that are persistent, making changes to the object over time. See ReferenceClasses and
Chapter 9 of the reference for the choice between these and S4 classes.

Defining Classes

All objects in R belong to a class; ordinary vectors and other basic objects are built-in (builtin-class).
A new class is defined in terms of the named slots that is has and/or in terms of existing classes that
it inherits from, or contains (discussed in ‘Class Inheritance’ below). A call to setClass() names
a new class and uses the corresponding arguments to define it.

For example, suppose we want a class of objects to represent a collection of positions, perhaps
from GPS readings. A natural way to think of these in R would have vectors of numeric values for
latitude, longitude and altitude. A class with three corresponding slots could be defined by:

Pos <- setClass("Pos"”, slots = c(latitude = "numeric”, longitude = "numeric”, altitude =

The value returned is a function, typically assigned as here with the name of the class. Calling this
function returns an object from the class; its arguments are named with the slot names. If a function
in the class had read the corresponding data, perhaps from a CSV file or from a data base, it could
return an object from the class by:

Pos(latitude = x, longitude =y, altitude = z)

The slots are accessed by the @ operator; for example, if g is an object from the class, gelatitude.
In addition to returning a generator function the call to setClass() assigns a definition of the class

in a special metadata object in the package’s namespace. When the package is loaded into an R
session, the class definition is added to a table of known classes.

To make the class and the generating function publicly available, the package should include POS in
exportClasses() and export() directives in its NAMESPACE file:

exportClasses(Pos); export(Pos)

Defining Methods

Defining methods for an R function makes that function generic. Instead of a call to the function
always being carried out by the same method, there will be several alternatives. These are selected
by matching the classes of the arguments in the call to a table in the generic function, indexed by
classes for one or more formal arguments to the function, known as the signatures for the methods.

A method definition then specifies three things: the name of the function, the signature and the
method definition itself. The definition must be a function with the same formal arguments as the
generic.

For example, a method to make a plot of an object from class "Pos” could be defined by:
setMethod("plot”, c("Pos”, "missing”), function(x, y, ...) { plotPos(x, y) })

This method will match a call to plot() if the first argument is from class "Pos” or a subclass
of that. The second argument must be missing; only a missing argument matches that class in the
signature. Any object will match class "ANY" in the corresponding position of the signature.

Class Inheritance

A class may inherit all the slots and methods of one or more existing classes by specifying the
names of the inherited classes in the contains = argument to setClass().
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To define a class that extends class "Pos” to a class "GPS" with a slot for the observation times:
GPS <- setClass("GPS"”, slots = c(time = "POSIXt"), contains = "Pos")

The inherited classes may be S4 classes, S3 classes or basic data types. S3 classes need to be
identified as such by a call to setOldClass(); most S3 classes in the base package and many in
the other built-in packages are already declared, as is "POSIXt". If it had not been, the application
package should contain:

set0ldClass("POSIXt")

Inheriting from one of the R types is special. Objects from the new class will have the same type.
A class Currency that contains numeric data plus a slot "unit” would be created by

Currency <- setClass("”Currency”, slots = c(unit = "character”), contains = "numeric”

Objects created from this class will have type "numeric” and inherit all the builtin arithmetic and
other computations for that type. Classes can only inherit from at most one such type; if the class
does not inherit from a type, objects from the class will have type "S4".

References

Chambers, John M. (2016) Extending R, Chapman & Hall. (Chapters 9 and 10.)

is FATI 2 MEDHBI TANOLDEDH?

Description

ATV N7 TR (is) D], £/1E=DD 7 5 A (extends)H DA {RZ 7 A b
U, 5 U-BURZEMNLT 5 (setIsBEIET, setClass) (ZX3 5 contains= 5~ DHAR
72k TH 5.

Usage

is(object, class2)
extends(class1, class2, maybe = TRUE, fullInfo = FALSE)

setIs(classl, class2, test=NULL, coerce=NULL, replace=NULL,
by = character(), where = topenv(parent.frame()), classDef =,
extensionObject = NULL, doComplete = TRUE)

Arguments

object FEDODRA 7V b.

class1, class2 Z DT is FARDEBIFARNOGNDE 7 T ADHHET, T2k (X0 h*E
PN F AT B0 T AEHEL T b

maybe, fulllnfo
extends DIEFOH U T, maybe i3H VLB R E S5 IREI NS
filfi. class2 D"REUZIEOH LTI, fulllnfold”7 22T, B L
TRUE 72 5 1F, BUIZ 7 T AL 7213 Tld7 <, 277 A classExtension D F
T hDVARIIEENS L S5I2T 5.
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coerce, replace
In a call to setIs DIFCH UHFT, #7227 b% class2 (2RI 2 #
L, A7V x2 % is(object, class2) #%value iZ—%T 5 LD IZE
W 57Dz TV a ORI NS, FOFEMIE % FL .

test setIs DIFH LT, ZOBEKEM S Z & TERMAE BEPTEHEX
N5, FOAAMAEERIEHELEETAY Y NEFRBIZED oW, T
DFEMIFZ R XK.
50 OB U B D/ 72 I3 @A I 5.

extensionObject

test, coerce, replace, by 5| ONREY ; EfRzHET s 7T A
SClassExtension 56D A TV =7 b, (NESHIECH L Tfibi s, )

doComplete TRUE DI}, 7 7 AR IFM BN BB THEMI NS (NEHHEOH L
TfEbNns. )

by setls DIPVOH LT, D2 5 A0, mElAsItsTonr s
ANVBH A EINF I SHED 7 5 AIZEBI NS, (R OREZ
BUXEECRITNIER SRV, )

where setIs NDIFCHLHT, BREEBTAIART X2 EZIHRET S
P BEIZEYYaYyDO Ry T RICH U TIRRBWBENZ 2T
FHiE N2 — AT 740, WOHULER r—IDY —AhD 7 7
AND Y TR TEE I, BE@iX Ny 7r—2 040 %=
F-ERE MOFERHE Ny F—THH, BHOBPMZLTWVWSEDOMHN
BIZHAEL TOWARWRIFBERWT A 7 7 TlkZ\w.

classDef class IZRNTBA TV a D75 AEHET, setClass DIFVUH LIz &
%27 ADWMEHEDMEFET setls DIFEOTE X 5 RFIZ N EBIAIZ 5 H
LING. fIDDIZETNETEONPEIZHMEL TWARWED 205
Bx fblanZ L.

BB DEN

is: DD/ E W, object D class2 o DED L U TR B0 %E T AT 5.
B2 ZDX TV FDITADETDA—IN—=T T A%IKT.

extends: BHID 2 7 AFFHD 7 7 A& LIRS 500 O UIEH VLR T A b %
& IX maybe Z3K 7.
S —DOTIFOHEI NG &, {Hld class1 DA—N—F FADXRT ML THB. b
UBI# fulllnfo A% TRUE 72 51E, FEOYH U I1Z 2 5 A SClassExtension DA 7Y = &
MOARE Y AN 2KT ; TEHERITNIFHIZ A== T AD AT,

setIs: classl % class2 DILIRHP 727 5 2A) 2 LTEETS. b U class2 DEEFED &G
IIAD XD BARIEN 7 T A 51K, BULAERINSGMARAY v KA class (T4}
UCTEMET 2725 XM LIZIZZDOF[ T BRI N R ENH 5. FOFH
HHES % &

Bike UT, A=N—=2 7 ZITHRHIEB U A= =2 5 ZZHInT 5850 % & E
ZBAYVY REEHET S5 coerce & replace MRt izt siwnw. T
DFME L MMOHTHMINT VWS L ST, ZORRZTDHETH 5 setAs ~D
KHST IR UIE I3 EID & iz,

I test XS EMAZEL, TITIE is() DERIFITIAEBETHRESINS
DTEHBRLEATY 27 MR UTT A NI NS, ZORERIZNHIE 5N B
IEEID & N7 RHT ST SR ITGEFGEHIZN T 5 XY v REEIDIfHbh
BN EERERT S.
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B3

WMDY AEMPKTDEEIIHDI7IA%TRTEII I TSI ITDEE 58
HTH%. RTE=EDOEARNLRT 7=y 20355, IO DIk BRI fkK & L
NHLOEEHL, HENBIEATH S :

1. setClass ODIFVH ULHOD contains= 5[EUZ & 0. ZHERBEEOMETH /2
FIDHBIRETH5. ZNEHLWI IADEEY T ADETOHEEEZEHA, FL
THIZFRIL 2 I ADEEINAZLTOAT Y M 2D X5 I T 5. ROV S
ZEERIF B TH L IO ICEEIN, AV Y FERBICHUTHELRER 2RO (T
DDy 72T 5% /&)

2. class1 # setClassUnion NDIEFHE LU TH T 753 A2FH L WA 7 T ADA v N—
25 5h, F/0d setls DIFCH LU CHEDEH 7 5 AD 7 T AW BEAZ DR A8 2
FADH LW T ISR LTEMNITIMABZZ LT, (MBI ADY T2 5 21T
5. EBE5D7—ATH, GHIIAPMMD A== F AIZH U TERZI N A
Vy R T2 5 A UTIELKEET 2 Z 8 DAEREINTWS., ZhiEY 72
T ADHEEF DD LHELMIRIET 20 LT, BIZA—N—=0F3 22XV v KM
ETOY T I AEAINGBMABEROSETERINS~E LRV, Zh
SDERIZ I RIZEMTH B,

3. coerce & replace 5% setAs IZ5-2 5. RIMEEZEDMAERERERD, setAs ~D
IEOVH UIZ & ARl A i D e 35 & [F USRS 2 (# 5. & DE W IZHIZ setAs 1Z
BN ES7-D121% as DIFCHUBBELZDIZN LT, setls DIFOH L D%
A7V MIBEFNICA—NN—2 5 AIIEBB|EINE I L TH 5.

BB X AR 750 ©, ERMAIEFER RS UTEEL WA Y v R &k
KT BHEYT T A RBZeTHD. FTOMKIZETZHZ2RE. ELAEIE
DDYFTANEBITIZKEDAY Yy KOaA L 7Y a vl T, ERIgH
RNz E 0 H Lo,

A== FADY T T ADEEDNT VDA RY v RZITEMAL TV
W, MEIREIVEZOELETHS. 205G, —RINABBE IRV EERR 20
RO RO DI setAs B ZH S5 Z & ThH D, IHRITINUTWAINTZAY Y FD Y
NhrEESBILIHEEZE L.

ZOFEEEZT, ZOHDEDIX coerce= & replace= 5183 setls (25 2 & V7= H{a]
MR DD EMHT 5.

coerce & replace 318 class1 A 7Y 7 b % class2 2 €D X D IZHRHIE# T 5 h,
FLTEDEDIZclass2 ITMINT B Y T I SAA TV 7 V2D A2BESHZ Z0 %
EETHEBTHS. Zho DRI from THERES[ BB —D>0B%T, —FHIZ
DDF[E (from, value) D TH 5. FHEMIZOWTIX TOMREIZHIZEET 52 /K &,

by 2MHFH X 720, SREIZHD T O ZFHT DT T AT NH 5 class2 ITEH X
N5, byBIBEEHEMES ZIZH0ZS5E 00N, 77 ACHETEIFYyyvadhE
WrEEHRTLI0IHibND.

setIs IZ& D (RAJATEEI N BMEIT classt DRETINT T AEHZRTH 5.

mEITH, BE#Z, TLTTAMNEHK

coerce Bl EllE class1 A7V h& class2 A7V 2 NIZEZLEBTH 5.
replace 5l ¥l class1 A 7Y =7 b (HIDBIE) %, class2 (value & LTEHZSHN
%, BBIBOIZHIET A ZDHMDPZESHMZ B7-DIZEBIET 25 8P >0BEKTH
5. BEThE, FNIEERERX as(object, class?) <- value ZERETEZEESHZ A Y
v K& UTIEMAT 5.
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coerce & replace B % & 2 2 b fliH2 HiklX class1 BE_D I T AD ATy b %
BULIETHHEDOEKRT class2 2L HGE2EADILTHD. #HiRTE, Tk
MTIE setls ZIECH X WD, FHUD S ZNE2 T ARMAPKE 20277, )

Z DA coerce BBUIHIZ class2 A7V x2 b2, Wind 5 class1 A7V =7 b
S5x T 2ay hERO T Z L TIES. replace BEUL class1 A 7Y 22 b T
class2 IZW BT 220y bABEEHZ, TLUTBEINZAT V7 b 2ZDfEELT
S

IS DOBEBODBMDERIZOVTIX, setAsFEHBO RFax v 2RL (FEIHZ
DEEAD def BIEUZZ ZTD coerce IZHIHT 5. )

H U test 51 LTHEROND &, MABERIIELZFMENETHVES. Th
526477 AR is(object, class2) 223 55 5 DT TRUE H°
FALSE Z R T B — DD THHEIRETH 5. KA ESEBRIE, T o BIEYMEZR
ETHEHDICATVr VMEOFHERZBRBEL TEH-012, —RIZIFHETERVY. %
NS I BEOBRFRIIRINEATE S, TLTENS A2 3— %2 & 0 iEIRIN#H
T AN D B, R ST EMAIZA Y vy FOEIEH I X E b n, SR
A== 2T B AV y NiZfRI v, bz, MM EERE T A b
T2V TIITAZHTEAY Y RDPEBINEIRETH 5.

WEXY v R

KEDY 72 F v BBO—D2EE2nNU LORANGIBIZY Yy F$527 5 A)ITHL
TEINZAY Y FIFBERIZEICHIET 247V et 527 5 2dke >
ZENHED, ATV NI TR TAETOAT Y b ERHARER A Y v K%
.

AV Y REERUEAT2I—-NEZOIREPIEL W & Z2LRGET 5. B UMD <
Fre 61X, DF D setClass DIEVCH LFD—2 F21xFNLLED codecontains= 5 2D
HATERING R SIE, RODEEIZ MR AETH 5. 77 AEFEUEHRZMF N
A== T AMSMEIND.

WA setls DRI OH U TERSINDIGIX, RODEIBEIZLRDL. ZDE
ROMWAIZY T FANA—NRN—=IF52ADA0 Y bZ2BIZEEFHENT & 2FEEKT 53,
ROV ITHEHEBE /Z 72 FEEHZIAY Y FOPHRKZIFOHE L2 HEL 5. EifER
HEZMBEIET D720120F, HEAY Y RIZRAY Y ROREI AN E B HIZ as DIFOH
LZEfD.

ZDBAHITER I N as DFFOH U151 strict = FALSE Z2£fH, TR TOHEY
ATy NERORY, ROOERELMRINZA T 7 MIZERT Z 2D HKE Z
CEBKRT S, (BMiRY T2 ALF TV PREELLIEDLDND I E2FHT DI
ZDOXTavThsb. )HEIE#HRAY Yy ReEL LT, 204X 7Y a voEmzEH
AUL250E LR,

HBRiTARWILIEZ B U TIA I Nz A Y v NIZBES PP ERICEL Z e 2H b
55, H U class2 DB OHBERHTTREIR XA Y v R 2ROk ba N2 5 A 518,
WRAKBEFRDVERL X class1 DEENZIFE A EHEEZEZ VWA LAV, LALBL
class2 DK DAY Y R&EFD7 I X561, class1 I LTHEZEF LW AY
v REMAL, SAGEIZIIHRFINEAY Y REMATEZ LIZRERTEZ 225D
<hrbLnw, FODOHDOHITIX, 7T A "factor” 75 DEM T WHEAIZZE DY
TAIZED S3IAY Y NEMERTIEEINSENE LAV, UL S3 7 J AIIEHTH
D, FEE "factor” TlI72 < "character” TH 5.

H BFEOMBIRBE RIS LT, BAMTARWIERIZE VARSI N A Y Yy REAETH
EZDERIFITFOREOCTREMELD O, o TRIBERIZZ S UMAZRAT S X512
EHZINTETWS, Iz initialize AV Y NIFHESZ SADA TV 27 b REE 2
FHE7R S 5 ZHUKIER M SIXBI A 7Y 2 7 MITAOEE S IIZ 507\



62 is

DTHIFETH 20, AENIZATETHD. ZOMHEANS, HRIRHBISUIMRA IR LT
BRI 2R 5. Z OBFEIZ D\ TIX setGeneric M simpleInheritanceOnly
FlEER K. UV 2 ER T HBIE I OB Z S Z L2k 5.

B TR WA Z RO 2B U TRIEDE E X, ZDODERARNLERND 5.
setIs PO UD SR D setas DIFH LU TEZ I NS R LRHE#E2 B ET S ;
NIFHFEF UL WA AY v K% EEET 2 class1 2G5 OHRHNRAY Yy RE2EET
5. BAGEEPEE T VWARIIRIOBRVP LDV LZETH 5.

References

Chambers, John M. (2008) Software for Data Analysis: Programming with R Springer. (R /N — 3/
a X LT, )

Chambers, John M. (1998) Programming with Data Springer (% V) )LD S4 /)N—3 3 ITxS
LT.)

See Also

inherits 1284 IS4 ATV 7 PMAIZHUTIFE A EFIZ is IZEMETHD D A% 5#
V. FEAEEIGBEBROFIZAHETR D test= BB DRMMHERA—N—-2 T 2% KDV T
I N THRLSMBETEZV) : THSITH LT is 3B E T ARNTEA
inherits IZEED S S4 A TV = 27 MIRT 5 ft S Mk 2 M3 5.
selectSuperClasses(cl) I3 extends(cl) LFEL DL~ VT 1 v 7 A%FED.

Examples

## coerce= & replace= B %EFRD setls() D=D DY
# BUIOBIEZEDISAEHLWVBERICLYRRINERESZD
# WEAY Y REEhd, HRY EFEHET 3.

# —HEHDOHIIF LWRA—/X—F S5 R "factor" BNEIRBREZTTIEAHW
# Ay REBRIEZ-HDEFEELAL.

# RADHI :
#H VT AEHR(Y T A "track” ICXT B \link{setClass} =R &)
setClass("”trackCurve”, contains = "track”,
representation( smooth = "numeric"))
## "trackCurve” IZFBLLLD YV S A TH B,
## "y" & "smooth” ROw MIITHAHFITEL - BEEED
setClass("trackMultiCurve”,
representation(x="numeric"”, y="matrix", smooth="matrix"),
prototype = structure(list(), x=numeric(), y=matrix(0,0,0),

smooth= matrix(0,0,0)))
##y & smooth ROy M&E—FIDITFICT B & T
## 52 "trackCurve" BSDF T TV N BEEMIC "trackMultiCurve” I T 3
setIs("trackCurve”,
"trackMultiCurve”,
coerce = function(obj) {
new("trackMultiCurve”,
x = obj@x,
y = as.matrix(obj@y),
smooth = as.matrix(obj@smooth))
3,

replace = function(obj, value) {
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obj@y <- as.matrix(value@y)
obj@x <- value@x
obj@smooth <- as.matrix(value@smooth)

objl})
# BZDH :
## "character” ~NDAXAOvY N&EBIMT BT TR
setClass("stringsDated”, contains = "character”,

representation(stamp="P0OSIXt"))

# BRBYAsRHIZR I TR FIC B EIMIC R I E
setIs("stringsDated”, "factor”,
coerce = function(from) factor(from@.Data),
replace= function(from, value) {
from@.Data <- as.character(value); from })

11 <- sample(letters, 10, replace = TRUE)
1d <- new("stringsDated”, 11, stamp = Sys.time())

levels(as(ld, "factor"))
levels(ld) # NULL IC2 53¢ - LOMAICHTHEHOIX Y M &R L.

## XHBHIZ, "factor” ZBMICHLERT 57 5 Rk

# O LEBRIEFLAW

setClass("factorDated”, contains = "factor”
representation(stamp="POSIXt"))

fd <- new("factorDated”, factor(ll), stamp = Sys.time())

identical(levels(fd), levels(as(fd, "factor")))

’

isSealedMethod FHEIZINAZAY Y RPN ITA%F vy

Description
INSDOEBUIAY Y R T TIANENDRER S NZRFICHIINTWSE D, £ LU THE
STHEZRHEKRZ VD EF v 7T 5.

Usage

isSealedMethod(f, signature, fdef, where)
isSealedClass(Class, where)

Arguments
f TR B Z D 51 AL 4.
signature AVY ROV TR F Y DT T A4, setMethod IZHEEEI N D &5 74
0.
fdef F 7Y a v THEEEEINDS © £ T SRR R D E £,

Class 27 7 205 k4.
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where AV RRTF A% LI THETH BEETIE, MEUH L isSealedMethod
7 isSealedClass D b v FERED ST, MBI T KB EREE D
BO—DDCH L ZEL /Ny r— Y D4RTZEM.

Details

RDZIARAY Y ROFEWETIE, 7I5ARAY Y ROEHELHMTES., HAZS
ZEUE LMD MV A T, 175, T UTES T —2) ZHMEATWS, ZhsD
TFT—=RRAATIZETET) I T4 THBUZRHT AV Yy REFRETH S, TOREIZZ
NEDEART —RRA TOHEOREREZBFEETERVEWVWSI I THS. X0 IEMC
i, —D2DF—REA TEFIHKET S 7Y I 570 TEBICHLTIE, HAK2 5 2o
THAY Y NIZIBETERW. ZO05[BUTKFET 2 BAREMREED L 5 )k LT
X, B5LINSDFBDEL SMDVEARY FATHEBHIZF D TIEHBEWVEIEFAY Y R
EIEETE 5.

T2 57k sealed BB EFHWTHO 7 5 A0 XAY Yy REZZHEITE 3.

Value

BEIEE UAY Y R I7 IARHHMEINTWARITIUIL FALSE 2R T (FNBEHEINT
WHEWEEEZED) ; H LENT WL TRUE.

References

Chambers, John M. (2008) Software for Data Analysis: Programming with R Springer. (R /X —
aVIZDOWVT. )

Chambers, John M. (1998) Programming with Data Springer (A ) ¥ F )LD S4 )N— 3 »IZD
WT. )

Examples

# N oIEFIC TRUE
isSealedMethod("+", c("numeric”, "character"”))
isSealedClass("matrix")

setClass("track”,
representation(x="numeric"”, y="numeric"))
# LD L I NIE FALSE
isSealedClass("track"”)
# EZLTIND
isSealedClass(”A Name for an undefined Class")

# FLTINSE, ZDOD03HDVEDRIFIPERNLI-D

isSealedMethod("+", c("track”, "numeric"))
isSealedMethod("+", c("numeric”, "track"))
language-class RGO EEA TV 7 b2 RHT B2 T A
Description

R 2 Z A "language” & TNZILIRT ARFED 7 T AT /X—H % quote DERZEIEIZ &
DESNDRFMOA TV 7 N 2RHT 5.
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Usage

#t INSDYTZTADERIISEBFBORHEA TV 7 MIRIET 5.
#it VO RAZIIAY Y ROV T RFryvhRELEODHIDMBOIVFIR K
### (as() ~OHUVHLDE S )ICEIFZTE 5.

”(H
nen
"call”
Ilfor.ll
Hif‘ll
"repeat
"while”
"name"”

Il{”
# LDUV T ADERIFRIEV S R "language” %IRRT S

n

IJZAMSDATI Yk
"language” K2 S A TH S ; T S F A2 ATV 27 vHESZ L3RR
W,
DTS AMSEDAT Y 7 M new(Class, ...) ~"DIFCHLUTEKTES, 22T
Class IZBI LI N2 I AL T, TUT . BIIZENZIDI T AHEE) S DE—D
F* T NTHB.

AV R
coerce signature(from = "ANY”, to = "call"). as(object, "call”) IZXFT B AV v R
DIEEL, as.call() ZFFUHT.

LinearMethodsList-class
"LinearMethodsList" 7 7 A

Description

TRIER E LT 27200 SIS NEAY Y RUZARNDOA=TYay, AV y ROE
PUEAIC M LT d 27 5 & "MethodsList” 225 DEBOA TV =7 Mi&Eh 55
BB L CTHIRBMIZER I NS,

DSAMSDA T b
B linearizeMlist IZ@EH DAY Y RYU A ATV 7 b &AL I NIRRT T
5.

20v k
methods: 7 A "list" DA TV b T, AV v KOEE.

arguments: 7 7 A "list" DA 7V 27 b T, WNInTEHEIRNGE, D o BEHRET D A
Vy RF=TNWVHTT 7T 1 TR OB D > 7% F ¥ h D51
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classes: Z 7 A "list" DA TV b T, VIXFYHONIET B T A,

generic: 2 7 A "genericFunction” DA 7Y 7 b ; AV Yy RRZNIZKIET BHEF

FRICOWTDEE
linearizeMlist DFIAED /N — 3 v X2 T A MethodDefinition DR ZFIHL TH S
T, WoTEIHAIRELIDIFDARNEHIZLDZ S DIEEEZIT>TWVWD. Rz, #AE
NV T2 F Yy ERETAEDICRERE 220N F2EERZ L2 ITNIER S W
PH L, HEOETOFERIIGRKEBESNEZTH A DD, HIEDERIZIEMEIZHK
F¥sa—Fa2ErinwEoiIzU LS.

See Also

FHEIZBI LTI linearizeMlist, ZLTA Y YV FILOFHIBHLIERNIZG L TIEZ 7 &
MethodsList.

LocalReferenceClasses ZHE 7 7 A& @b A 7>y =27

Description

BB S AZA TV 27 b ERBERT L — LIS X/ B {81E & 1172 ReferenceClasses
Thd. HoTENSEFEFEZIFCH URBEIZER UL ZIE L. FARIZ, Tholids
WO~ YT 4 v 7 A% Ry, B¥ERLR R A 7Y 27 MZEH IS HEIN
AL AT B,

BE DRI IR 2 K 7272\, B2 IRS 7 A% E57-%, setRefClass() %
"localRefClass” % &1 contains= 5[E & HIZIE OIS, Tz K L.

BT 7 ZIIARENIZ R O IEBOBEREN R 2 7 2126835 X512 ET S ; 0%
D, BHEIIMETITONEHKR 7 L—AFTERIZ 5. NERZEWIZE S X EEB]
D twiddle FINDEEDERID)IE, AW Z F Az LT, BEE2EE>T -2zl
TRXIEZT U TLEMEY A MFOMIZ, A7V 227 o2 X2, HY
MDA REN: & U CHEREH L HIZ3EZHINZWH LFHOMP O KRE AT
VI MNERDBILIIH BN, KELMODIL—I1Z LA,

Usage
setRefClass(Class, fields = , contains = c("localRefClass”,....),
methods =, where =, ...)
Details

A7V 7 b DORIFALIZBREDEZETIXIHMAMIZ UL HEMES TV, $<- HE T
o BEMARANILZETH S,

LU S, 27 AD0BBAY y NAEKMIZIE <«<- 2> THEBET S, £E
DZEILEAYY RBRIFCHINIFNIAT Y =7 b EET 5 7 L —226 U TR
WTHDILZ2WRTINEND D, XHRIFNITEER 2 SIE T 5 AEFIBMER L L
THEBMZR 5.

A2 R T2 DD HERD 5. EHEWNZR GEIRREESR XY v K x$ensureLocal ()
XTIV NI LTRETSZETHS. MOHIEIIMEEZ xsfield <- ... IZX DA
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RINZBIET S Z e THE. 2RI T LR 25X 2% BRIV - 2EKSEI T
Sz, EAT7Vz 7 ML TINSD—DF i —RIfibNns 72T+ TH
5. FOBITIE, W50 Z =T,

o>z Insiz8k, BIFLIZEZED A Y v RPEE AT RNIZE S R NIEA
572\, (ETEOBRETTRINZ T S2DIIRELE L v, REikao—KYy—u
DOFAIFADZRLL LRI DT A2 HEIETARETH S, )

Author(s)
John Chambers

Examples

# 75 "mylter” XE(EY )T —HICT % Bighata HERKD
# TLTCENDFZ(HI2EBEANS)HDED/NTA—FIZTHT S "twiddle” HEFD

myIter <- setRefClass("myIter”, contains = "localRefClass”,
fields = list(BigData = "numeric”, twiddle = "numeric"))

tw <- rnorm(3)
x1 <- myIter(BigData = rnorm(1000), twiddle = tw) # OK, not REALLY big

twiddler <- function(x, n) {
x$ensureLocal() # FixR K. ZDFITIEAYIEIFE
for(i in seq(length = n)) {
x$twiddle <- x$twiddle + rnorm(length(x$twiddle))
# ZLTHAMETS ...
## gdb TRRFETBHZHICLY x$Bighata NIAE—INhTWARWI &I DB
}

return(x)

3
x2 <- twiddler(x1, 10)

stopifnot(identical (x1$twiddle, tw), !identical(x1$twiddle, x2$twiddle))

makeClassRepresentation

77 AEHEED

Description

WREDI I A%l d 527 5 A classRepresentation DA 7V =7 & E5. T2 LT
=T 4 VT BAETH DD, setClass BT I T B LT, TIUIMMETEZ EHELIZ
7T AEBRMEDLZ KRS,

Usage

makeClassRepresentation(name, slots=list(), superClasses=character(),
prototype=NULL, package, validity, access,
version, sealed, virtual=NA, where)
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Arguments
name AP D E XA
slots setClass IZIRHEEINA L5 20y V7 5 AR THL4HIHEY X b

THdH, HULDH->TDH superClasses IZx 9§ BH4FITMEL D5 HBULRL.
superClasses FDY 5 A% IDT T AIILIET 5 H

prototype I AT BREDT —RE2RMETE ATV 27, HlX X prototype
DIFTHE L DFEHR.

package I TANRGEEIND N T =V T B X TFH4 ; getPackageName %
&

validity AT avDOMEFEAY v K. validObject & Z& CHAH DMGE A YV v
NoEmz /R K.

access 7 7 AIEH. BERMCER.

version N—=Vavaryra—J)VHOAX T arvonN—ay, HEEEKEN
LhMEDL IR,

sealed ZDY T AFHEIZX NS 1?7 setClass & . L.

virtual KRR 7 5 ATH B Z &R0 D > TWBD3?

where VIAEBETINOBTERE HIZIX, A0y hPRA—1=2F ),

GenericFunctions D F D Z ORIz T i %c R L.

References

Chambers, John M. (2008) Software for Data Analysis: Programming with R Springer. (R /N — 3/
a IR LUT. )

Chambers, John M. (1998) Programming with Data Springer (A ) ¥ F IV D S4 N— 3 > IZx)
LT.)

See Also

setClass

method. skeleton FHLWAY Y RIZHT 588771V EIES

Description

ZOBEBITEZ SNBSS 72 F v IZHTEAY Y REEHT D setMethod
DIECHELZELY A7 74NV 2EL. BETIEAY Yy FEZHIZIFEOH U HFIZHDIA
FNTVAEN, AEEEITMEIN/HBERIZT A2 &3 HskS.

Usage

method. skeleton(generic, signature, file, external = FALSE, where)
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Arguments

generic

signature
file

external

where

Value

69

FaFRI B R D X751 4, F 72 I3 B, oL A, RO

setMethod FEVHE LIZR L TE S TH S & D12, BEEIIBRIERIN T

STHEW.

setMethod IZ5- X 6NB LI AV Y ROV T2 F ¥,

Hjjj7 TANDXFENL, FIFEWVAATEER IRV ay., BE
MBI 2 F YD I IANT VA — AT X ETH

#é%é 77 ANVKHITEE R TRDS.

BEDORAY Yy NEKE DD 7 74 IVIZESADITE, KT 7710

axrva V%Fﬁ%%%b’%%%%@ﬁﬂ?f}ﬂj L H1 D method. skeleton()

2T

AV RIZHTBEBERNY — A7 7 1 VAl X 7= BiE D A

T2 NTHBERED, F/20d setMethod ~NDIETHE LFHIZ1 v 5

A VTHDIAENEZIRENZHIHTZ277 7. HLXFHELTER

6%5& ZIIANERBERIC T A HETE L Tlib g ; BEETIEA

TRFRER e Y T2 F vy 2T VX — X:TX%Tﬁﬁié

E@ﬁ%%@ﬁ@'@ﬁ'ﬂ?ﬁziﬂ ; BERE Tld method. skeleton DIERH L D b
v T R)VEREE.

AHHD file 5IETH 508, BEILZ DOREIEFADHIZfHb 5.

See Also

setMethod, package.skeleton

Examples

setClass("track”,

representation(x ="numeric”, y="numeric"))

method. skeleton(”show”, "track") ## show_track.R ZZZIAL
method.skeleton("Ops”, c("track”, "track”)) ## "Ops_track_track.R" #ZZAL

# BEDAY Y RERE—DDIT 7AILICEZRAD

con <- file("./Math_track.R", "w")
method. skeleton("Math", ”track", con)
method.skeleton("exp”, "track”, con)

method. skeleton("log", "track”, con)

close(con)

MethodDefinition-class

AV FEZEERIT LT T A

Description

INSD7 T AN AY Y REZE L THRESNEDLN S EA Y 5 X "function” %

fRERY 5.
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Details

AV REHEA TV MIBEBEBRAY vy KL TED LS IZflibid O MHnE#HR %
FOBTHD. 20w b target ZFNIZHUTAY Y RAGBREHEINE I 52DV
JAF ¥ THY, A0 b defined lEA Y v RAPTLHKIBEEINTWE Y I 2 F ¥ (DFD
setMethod NDH LIV H LUHFIZEH NS HD)TH 5.

PDSADNSDA TV b
setMethod NDIFOHLUTAY Y RERETATEHNIZDIIADA TV 7 b %ES.
FNOEEEAMESZ L IXBB TR .

7 2 A "SealedMethodDefinition” 1Z5[#X sealed = TRUE % D setMethod ~DIEOH L
TIESGNS. ZHiE "MethodDefinition” & [l URIZFiD.

20v b
.Data: 2 7 A "function" DA TV 7 b ; BEDT — R ER5.
target: 7 7 A "signature” DA TV b TR LTAY Y RAPBEELINE YV
TAF ¥,
defined: 27 7 A "signature” A 7V 2 b ; THIZHLTRAY Y KBRS oY
TF*F ¥, HBUAYV Y RPAINT W2 561X, ZHid target 2 [H U TIEAR .
generic: 7 7 A "character” DA 7Y 7 b ; T L TRAY v RHES - EEEKL

HLER
F—= RS, 275 A "function”.
[E$%, 27 X "PossibleMethod".
"function” 225, 2 J A "OptionalMethods”.

See Also

B OBIMBEBIZEE LAYy ROty "2EHETAHAA TV MIOVWTIEHZ 5
A MethodsList. TNoS6DA TV 7 hHIZEEINZHLA DAY v KEHIZIZ T A
MethodDefinition ¥ 721 % DILIRIZH T 5.  callNextMethod IZ & D ffibo i B HL5RIZ
DWTIE Y T A MethodWithNext.

Methods AV RIZBET 5 —RIUE®R

Description

ZDORFa2AVPMIAY Y RDBPEDLSIZEET 5D, L T methods /¥y 7 — I R
DEDLEDISIZELENIZET2H 2O —HRNR Ny 72T 5. ZOER
WEEAY Y R 75 2ADRHAZIED 57202 IXBETIIR WD, HEBREFHLNR T
Y2 b, [ADHEI N XS ICEEL WIS ITESL O E L.,

i <AV RIZED XS IZEHET 503 IXFEMEIC B BB % fRai 95 5 #i “S3 KaFrY B
WZHTEAY Y R?IES4T7TAEAY Y RPRHWSI AV Yy REBEbLIRIZHETIND
HAZ 522 Hi“AYy NEIRCER 37 T AEEDREDRAY v KW¥iibh bz Y
DESITPRDZONPIZET S L 0FEME G525 ; Hi “RHMEE A 7Yz b L
T OB 2GR 5. K7 7 AEHRICHET 2 BMIFHRICDOWTIX Classes & A
L.
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XV RIFEDED ICEMET 2D

MBI BLZ T NI D a L 7> a v (A Y v BYZBEEAMT, 05 I3RFRKE
B R UERNGIEZ D, BRI EARIZ DWW T O L b I O <SRFREI
&

BERDRNY T —=VFFDONRy r—IJHTAY v ROBERE I N T WDKK R EUZ W
T DAYV Y RDARTFT—=RA TV b2EL. N r—YXReyyarvhiza—
Fansd e, BRMPBEEIZHIETE2AY Y RidFrviradhd, 2F0UEHica—
RENZZNRNY T =T DAYy REWA THRIRNBEBROREFIZREINSG., ZOXA VY
ROBEEEHLINEZT—T7IVIE, BEHAEERAY Yy RE2RDIF 57201227 7 AfkK L A
HEMEE LTV — THAMBIBE R 2 FIH U TRIIBIED S D AV v R &AL 72 0 iEIR
L7z03501Zfibind. FTOH“AYV Yy ROBIRCEH” 2R L. vy vy 7#HER
BRI D727, —D2DN—= a VR KBEIZHRIZ R 2 L 23T 5 ; Bino/z
ME NNy F—=VIFRIREEO I -2 580 LW, TS A Yy R
BIRICBELCTRAECEBE 23 5. WRIIZ, ZH 50574 577 package AT v b & FD
725, FAUBEBAN DL EORHNERE2 ST 2 Z D AgETH LS. BEDLER
BT MBS fR & BT, MFBEEIXIZARTIE Ny F =Y DMALGDLETERINS.
N O HRFRAIBEEC & R XK.

FFRIBEBUIZ T 2 XA Y v NIk, AV Y NEEHKT 5 setMethod ~NDIEUH L DX i
§ 5 signature IZfE> TRIZES NS, V72 F v Id—2D T 7 A4 2 BMEEA~DIE
KRBT T2y hDOK L2 LEEIE S, CORANSI BB HARED?, TLTEN
5B T B IER IXRFR BB EARD "signature” 20y Mz hikEEI s, BET
X, MBI DY 732 F vid .. 2R ETOERWSI B S0 E, BEEHTIC
FNO NG T BIEF 2 FED.

KB DO Y 72 F v hOBZIHELSBIBIE, $LETOYI2FrizZns gz
GO Ay R EFEBESNTWRITE T 2T 1 T THEN., 7254 7 TH
WHIBIEF vy vy adnzAY Yy RO IR VI TIRAETHDLDNZ L. EWIXED
AV RPRFEH SN DIIEZRVD, LI LT 274 7 TRV Z2EETSZ
CINETGEA O RN Z M LI E 5. )

KRB D Y 7 2 F ¥ DL T ORI BUIBEBAF O I N5 &, EfAR S DL
liRAZE S5 Kb iz, FMEENE. KoTIVITE2F Yo VYR v ZIZUEINDS
MBEPNIMER DG B E RN T B I ENEETH S (B substitute DE—FI D K 5
7). BEERBTIFR S EBROSIHZITVFMic NG Z & 2EET 5. REFIEIEZ A
"missing” ¥ UCTA YV v NDERIZEL T 5.

FrvvadNsAYy RIBREAX 7Y 27 MEESI NS, HEIZR U Tlib -4
BEZ TAZLEAY Y ROV TR F ¥y DT 7T 4 T 8EEEL-ZHDTH 5.

S3 MMBIBEARICHTE AV v R

S4 AV w Nk S3 MO E —5 B RIET 5 S3 AV v RER DB LT
WZHRB0RE LRV -5 S IEHO R BT, S3 3N HBIE UseMethod ~DIFEUMH
U, BEOBEBTEAKERZEIZCI—-FNPMEbons ) I571 7Oy hO—DT
HBHETH, EHLoDEEE S3AY Y ROEREMIZEMDOEI DI 7 AnT) 571
TR THHEEFDO—DADIETH LUFDOESL SRDF[O 07 5 A %2kdDSD. S3AY v KR
R E R U B2 OBEOBBTH D (7)) I 71 7TEBUH L TRIERY
BIBUIFEBRIZA TV 27 bO—TIERWA, TV hIND args() THO NS &
TRV IaVL—hENDB) S3IAVYRDOUTZF Y IZEAY Y RBMEES B4
B CHE XN, BMWBEROLRNIZ " &7 5 2403812k <. #H#11% S3Methods % 5.
L.

INSDEBDENIZSE 7 T AZRIET S AV Y REEETHITEZ oD HEMED S
55 84AVY RELTHNS4 T TAZKERFDSIAY Y RELTHTHS. S3 AV YR



72

Methods

BEMT Y A F ¥ RE B2/ bMICIMTE R WEEZ D ARETH 5. 2D
EHRTELT7 70 —FIESB3 AV Y RZERELZLTSA4AY Y FOEHL LUTH—D
Bzt T 522 THS. £ U SIABMABEED f3(x, ...) THLWVAY v FIZHT
5S4 75 A "myClass” 725 :

f3.myClass <- function(x, ...) { ..... }
setMethod("f3", "myClass”, f3.myClass)
S3E&S4RAYy REHIZEHTHZHEBHEILTOMY THS :

1.S4 AV Y RZDH DL S3 MBI ERIFOHINE L SER AW, Ly
L 7)) v VA EHEFIIFNTH D, NEEC I—RNEA TV 7 bdis4
ATV bOW, FTUTEOWRLIFS4 AV Yy RE2HT. #lodTlx, 77 A
"myFrame” 1235 N[N AV Y RNIDIZIFADA TV 7 MR U THEIZIEOH
N5,
FECHE”S, S37F7ACHLTEREINSZS4AY Y KIFIESE 7 7 AIxT 5
N2 — RS IR IRV, RO Math & 27 5 A "data. frame” % R,
£.)
2. 83 AV y Nidd UALREOEMRIEED $4 A Y v RBRHNETFMTIIIFTHE
N, WD 3 £ 2 5 R "classA” Dl R &, )
BIROFHBEOFMIE T THERA S N5,
S4 MFRIBIE TR WEEAEBIBII N LT S4 XY v FAEHR I NS & (AT DBIEA® S3
BINTH 5> &b 5 L), S4 MFRIBISAS BRI E TN RO D o 7Sy r — v
W UTIES NS (& 0 IEMEICIZIERE X Nz hlds OBIED & #Ell X -G ER D BE K ;
implicitGeneric % i X). setMethod NDHRHMDEVHLDRIZA v —IHRT) vk
NG ZHNIFZ T — TR BITRINEBREon-Z L DRETH 5. HHIE
& BRIZIEOH U

setGeneric("f3")

TENIZA Y 2=V 5 NE P RIZFE L TH 5. BEAFBEEIL S4 KFRIBIE D BE &
AV RiZi5, 7Y IF4 7REBIIEUC XS ICEET 548, S4 MFRIIBEEUI IR
WZIES N W (FTEwmES NS L 512,

S4 & 83 Ay NIZAREARR Y —EMHDH BMABANZHKES L5 IZT V1 I nTWnb.
S3 27 AL S3 7T AMELWAR =V Z2HEET HIFCH U & I set0ldClass ~DIF
OHUTERSINTOVIUIEED S4 A Yy NEFUZH L THES Z e Hks. sS40 75
ZUIERED S3 A Yy REFUZWH LU THES Z Ak ; sa A7V 7 MR I N~
FE, S3 AV v NIZRIZ extends(class(x)) DAR%E S3 MADEEY & L THES A&
BRODOFCHLDOBIZF Yy v adIhnd).

BFEDS3AY Y RiZS4Y 7275 2zt U THIfEENS L5 ICiFEfEL 2wk s Lk
W, 5 U786 asS3 ¥ S3Part DRI —T 1 U T 4 BMEIO b L. H L S3
AV RN SA LTI MR UTERRT S 2, ass3(x) MRV IZEINE S LN
B HUS3AYYRIZEDRENDZ ATV 27 v MWS4F TV hhIZHEEI NS
RBENRHBL L, HlFDI T A "myFrame” (2635 AV Y oD & 512, S3Part (23 5
B & X RO E L.

S3& S84 AYVY ROMfaEHRTAHMAE2Z ZTHHT S, S3IBIIBEIEIZKAR L LT
EET 72 AT H5HOHUIETY I 71 TBEBOGEZRE S4 XYy RERZW. Zh
13 S3 I AZ AT B3NS4 N—V 3 v EBA LR WAETZER 2 & ORI D
IR LIES3 AV Y RETERBZ L 2EKT A, AT, S3 XYV vy R S4 HBFrE
B o ZDEEE ("ANY") AV RO—¥E UTHEITEREI NS, & UK I NS4 DIFE
BEEAY Y KRB, THSIXERED S3 XY v NIZER L TEIINS.

T I 7 TEBE LTEEI N SRR (CHEBEEFEED)IES3I AY v N2
T DOEBANDOHINTH B, ZNSDOBEBITFNITCI—RH5S4E S3 AV Yy FOWNE%
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HEHUEA T 5. S3I12H & S4 12 KHRINARFRINBEIBUZ V. AEa — NIk, &&ID
B ELZ I HBEREFOBARIRELODDF NS4 ATV b aoldS4 XYy RE
BT, bLUSARAY Y RBAMERODSRITIUESI AV Y RAEE NS,

S4 AV Pl S3HMFHIBIE L S3 27 7 AT U TERTE DD, & ULEEARTY 37+
T5lE, FOULEAYV Y RIFMEOA TV 7 bW S4 ATV 227 N TRIFTNIEHERX
N, FlIZIXTTORITIE, B30 1T 527 2 F ¥ "data. frame” (259 5 S4 X
Vy RIES3 A 7Y 7 bdft IR U TR I NS, 7Y I 57 T /T 55
BLDSE AV RIZFZFDOA TV 27 MU TIXEHEINS A, "data.frame” Z kK<
584477 bmydf1 IZFUTREOCHING., S3& S84 AV Y ROMGE2ERTN
X Z OE—EMIZR»N 5.

XYy ROZBREER @ 54l

KRB AN DIE O H UDSEHT S B e, XYy RV T2 F v OEBOFI D7 5
ZIZH U TEBINEIND, BIIZFy vy yadnizAY Yy RTF—T IV TIEEMHR< Y FHEE
AN ; DF Y KIERBFIEIZT B class(x) D XFFME, T U TREMIZH L TiE
"missing” TEHBRIND VIR F YD RITREINZAY Y RTHS. MHBIFHEHRA~D
PEOH U O FEBRO IR U Tl 725 A Y v REEHFZIZIER O S RIF L, EB
DU T B A== 5 ZERE AT BIZ U THHTESZAY Yy K2 v F
TERNMRIND.

BIVIARBIFLVWI FAD—DEREETNUED A== 5252580 Lk
W, BLHEMTHRED EEADOIEEI setClass NDIFNH LH D contains= 5[ I X5 H D
Thbd. ZOFHPTHHINEZI TAFIHLVWI TIADA—N—=IFATHD. A—
N=PD T A%RERT D _DOBMOEHENPFIET 5. setClassUnion ~NDIEUH U IkE
HDOAVN—DELDA—N—I FATHDEMNT T A%ED. setls ~NOMREUH LI
FLWI I ARIZA—N—0 FARBZECHRMRE O TR WIMABRREZIES Z &N
Hisk %, Bl coerce & replace lFA—/X—20 T AANDEE A== 5 21T T 5
Mo RBESHMZZ XYy K2RMET . GHIZ test= BIEUI LM K2 AREIZT 5 ;
ST EMARITHRINT A Y v RIEBRFTHDLDNRWD. ) ZDOLTOMEIZAY v R
EIROHMWIZ L o TEHERAZFIZHEDNS : TNOHERED T T AD BEFEDA—RX—27 F
EERTDH. BEIZOVWTO LD EMIZDWTIX Classes & H &

EEDOA—=N—=27 7 ZHKRIEEAUEEO VTN TERI NI A== T A EFKEDOH»
H LN, HIZFEBRICERZES DB LAV, ZThSDFERETEZ—#IZLTIDY
FAIKTBEA=—NR=T T ADRERI) A NEESL., A== FZA)ZAMNERx
vYarvOMFryvadnid s AEETICEENS. VA NORERIIEROME
%E0R T B (FEMIE sClassExtension % /L &), BREHIZIIBEBRD NN AE%2ET distance
28y bDREENDS  BEOA—N—27F 231 (FN5 Z2ESE L B L IZEERID,
ZLTINODZ FADEBEDA—IN—2F A2, 4. NMATERED 2 5 A3
DHIBIZTTAANY" ZA—NN—2F AL UTED. "ANY” NDOPREEIZEEDFEEED
I IANDHEE DB REVWE I NS, REFIBUIHINT 2R5k72 27 7 & "missing” 1
"ANY" R R A== T AL UTRD T, "ANY" [ZA—N—=20 5 A %EFE-0.

75 ARBEMESNI-DIBIEINLE, 2—1_—2 5 ZIEFAT S, B
XBETDODA—NR=DFADEERY —MZLDE. EULA—NN—=2 572Dty MDEE
LTWbE (D%, HLHE75AR—DULEOBBEZBLTHAINTVSE), b
UAJREZR S IEZ NS IZELD R, A—N—2 52D D A MR LTOEBEDA—IN—2
FADA—=N—=2F AL —BWh2R_ROX 51235, FHMITMAITET 235 %E R
L.

A== 5 AT BEHMIZZ T AEEN T v I NABERNINS.

AV ROBAKIZ LD BININBBIZIX, 72514 TRy 7 2F ¥ NOZIIEIH LT,
EHER I TGADFDA—IN—T T AD—DDMAELFIIEEN T AZETDOAY v R
T 5 F =T NVHRTHRERTbNDS, I, Y73 FYyRIZEE—2D8/ 8710
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HONIETEIATI L FDT T AH "dgeMatrix” FEE /Sy 7 — Y Matrix D25 D) TH
BURETH. TOIZTAFZDDOEBEDA—1—2 5 A %L, Zho62@LET4D0D
BMDA—=N—=2 5 ZA%FED., AV Yy FERIZINSGDT T AD—DH "ANY” TIN)L
PRHWZEEREINZAY Y ROTF =T NLVHDLETDORAY Y K& RO 5.

VIR F X FIZER OB DD B & FiE, BIIBUIHELOMA S T ADY) AN EES.
ARER Y FIETHEEBBNODI T ADETDOMAELETH D (R TOHHERM
AL DG 2 AT 5B outer ZEWE I F ). REBEIZSPIDI T ADMAEL
LbEDENPIZIIYFITEETDOAY Y RERHET., K38 LT, 205D A—
N=2FZDVAPMFOLMBEREDAY Y RELFAY Y RER B LELYZ 7 AN~
B EEGT56) - BRAXYFTENERERT D, 1220818 H 254, &
BO~y FIXBHRI 220V, EHOFIBOGE L2 TORI BT 2RED~Y Y FHIz
BEah—2oD<x Y FRDIEINE L.

HUREOY Y FA TN, BEIRIFEBHRTHDEDAY v RBRBIXN-1E2TET S
Avt—v¢ @ERNEFTRADA Y Y HYZTLTHOED X 57 A v KHERATEE
THolzpa )T 5, BRIIFHELI-IDRHETEEZLTERVNDT, N
IFELETIIRN. Ny —YDEH L testInheritedMethods DIEUH U2 & 0 A BE 72 B
R AKIZODOWTHD DN I =V % IBIKRTRETH .

MRS Nz A Yy RGBS N2, ERIRIREER T IcFy vy a3, HU
OHUZREDFROIEOH UITMEREZ 0 IR T BEIT ARV, RIERERIZED S A6
WDRHDEDT, FvvyaXINMKXNERITZF 0B AR SOk AGER G T3l
b, b UMAMOREZEEIRELZTE HIAIEHLLa—=RLEzyr
—IUMNIDOEyYayTITILMoTVWA LD LD EHENLAY Y NERKDLD),
resetGeneric ZMEUOHT. TNHZEL I TAERAY y REREIU Ay r—InoHET
HMEAMNRHLDT, BAEDELEITH L WAy r—Iho— KENSEETORIREEE
Uty UL,

PRI A DI L 2B U THBINA D 21351, AV v RERIZEE selectMethod
DIFOCH UIZ & 0 BIRIIZIT S Z 2 sk 5.

AV RP—HERIND LA Z DR TAY v RBFHHEI N2 H LI TFF A
MEESD., 3T FAMNIRIEBEBRADIETH LD S D3I THHILENnE., Zns
DFIFIIE~ Y FI NN, BHWBERO Y 72 F ¥y NOETOSIIZFTHMiE TV
GIET 7 T4 TTRVWEDEER) ; V73 F ¥ WIS UL E FE D@ O B IE Tl
FRANZHRES . H UPFOCH UHIZE A RIELTWES, & LHNWET DB RERXILT
fliTnTWViwn., AV y ROBERGEHIZZE S U5 UTEIZZ T A missing % fi
IMLTH .

B> TRIMBEBADIECH LIF—20a Yy F 3 A N2> —2ERHAT2HIX
AVy NHATHS. 51847V 7 MIZHF\EHOAYFHFAMIaAE—-3INEH, FEME
W BRI CES N BirN A 7Yz 7 bikEnd e hiznw,. £5—2O0F
FLREWEIZFEHOI VT FA D (“PHA)REIXEBE LTORAY Y FOBRIKETH D,
WHo>TES UBREZHWEZETOR IO IV ITF ooy 7@ OB L LT
vy REHICHEHAINS.

AV ROEREEHO Z LA EOFEGRIZ DWW TITHRAIDSE k% /i X.

JRHIE U THREFRAIBEEIE A YV v R 2B IR UEIRI N A Y v RADIEUH U % 513 %
NESEEE T dH 5 standardGeneric() % FElli T 2 EE DB TH > TR . EEIZ IR
FIBEELIL 7 Z A "function” DY 727 F AHRIZHIA T2 T A genericFunction % #iiiE 9
LERGRIA T2 7 N THD. FOUEATVZ MEENOSDAY v RE2WUET D
WCRAEREREEHRT D AT Y N2RD., TS IR EEI W REZ2RKDH, AV Yy
NEZERGCffibh s T —T V%2 FFD.
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TV PO AT Y b "generic” & "package” IZIRFRIVBEEE A L BABDIEZE I N
TWANRY T —VDXEHLTH B, 75 ALAREIZ, R TRIMNERIZZ>OLEIT
—RHIZEHZINS.

B oy r —VIZBE T 5 [F U ARTOBRMBEBBEEL 5 5 (£S5 L7-BEE%EH
PUZ XRS5 Z EIXFEIZHE TR Z 3BT s hndy)., — AT, RIZBIEDEY ¥
aveMo7T T4 THRRDODNAN=Ya T, REDBEBE Ny r—IZ40MAED
&R OMRIRBIBUZ X ME— DE B BLEMIF 5N E Z L 2R ET 5.

FiE DRRFFIIBIEIZ AT 2 A Y vy ROT =TV, ZOEKT, LIFLIFEDS Ofid
N T =AM > TW5B., X oNAEMHBERIZNT A Yy ROREKDOE Y M,
FLWAYr—I2A0—RINBE3DT, Ly yaryolizZbhsnrd LAk, &5 —
TN U TIRESI NV 72 F vy T—EH L TV ITNIELR S 220,

R ITHEHE » JERERRRRIBEE 2 XA U, BI&E T A Y v N OEIRGE R A % 17 5 BIEUR K
2RO, FREDEWMIII L, KANTHEIZEMED D TH S « MFRHIBIHA X Y v NI
CHUDOEREHZ T2 T332 2H->TWAZ L IZH OB EHL, £/-H5
FEDAHELE I 2 WS T.

FaEDr — AT, MEMYBEEBUIIG T 28y r — D Z D4R NI 5 7] # Y 7 [
BThHs., BEEROBIKERE ROTY I 5 1 72BRONEIZ BB RREE 2 WS
ZODHENDED B, B Uy = I EBEIERIRIID F FIZL7Z0AE L ZNDFEFRR
FITHNEZE D RDBTH A L5 REHEZR T ZINE, N r—VEF Ay r—ydio
BB OREEROBMNBERDO T — TV 2 5L 2 LNk S. 5 U EREEROBIYREEIX
RO —IDA YA N—)LOEIETIES Z &k, ARERIZHATREEE & mTaeltk & L
TENIZNTEAV Y RE2ERL TN B E ZDIEBRMNERICET Z & ThdIh
5. (INBRED X ST S I implicitGeneric 2 /L &, ) Z OBFEIXEIZ S4 XY v
REBMELUZWRFIDOLDEHEW Sy r =IOz L Tlibih g, ZOEATD,
EEEOBMEIXE LA 2R Z e NfEE SN2 ER s nWGaicZiinEe s,
STOBBIZEEBRICIEZEINIWNINT ABEROBMN—V 3 Va2 ED RO 5
IZTH Y, BEEROBHNEBEITIENSFRATH 5). Z OEBUIIERTREE S [ U5
B R D REHER 7 SR FRII B R DS T H D, FERRIRII N — 3 V2 BEE(Z L THE— D) A Y
v KIZFS, MRS 72 F v it .. 2R ETORANSIETH 5.

G ERDARHI BB L D 2O EEHZDT ARY b EEZT 572012721 BEIC
b, —ODOHMEIIY I A F YOI IFMEMORS L THD. FHEIEDIZHIRS
N7=Y, SEEOBRIEFHM A Z T U TRBREIZR - 720§ 5 51 BUIKARFREE D > 7" %
FYIZEENTERSED., BRERS VI X F vy O8I AY v KEEIRTH7201C
XN 5 TH D, HlZIXEE with OB E expr IZFHE B IZHEbNKE->TY T
2 F ¥ D ORAINLITIER S R0,

H U BEAFE O FERRFR 2R BB EE A YV v R & U TARE Y 72 S I ERO BRI BER 2 €% T
ZRERH L L. BSLBEBRPITBOA TV 27 b I AL IFIEMAX
W, Nwr—IDTFHA4F—F—RNBEEAY Y RERZRVWI L2001 LA
W, HIOFEENEE UTT YA F—1dd LRSI S5 IEH 2D 2 7 A2 LT
MBERAY Y RIZBTE3HET7 1T 7 2R->TW0WaAhEs L. @EEICHRAKWR Sy 7
— VT, INS6LTO T —RAIIRT 2HMAT 70— F XM E BRI E L TE
HITBILTHD. BEROBMIIMEEEIZTEIZAY Y Ry — VDR HERETH S Z
CEFERLUAELSBVWEDEHEW Ay Iz LTI TH .

HEANRy r =D 7)) 3570 L UTEEIN TV SEBIC U THPIZ /AT
TR VBN ERI NS ZenH5. 7V IFT 0 JEEIEZTY v b E 5T
BHEOBEBD LS IZR XM, ERIZBEEA 7Y 227 FTlda< R OFEGi#Rz & » g
IZHDCaA— ROEHZEDIFOH L EMIRINGE DDA TDA TV b THDB. *
NSDETOESMINBATHEZDT, RIZTY ITF 1 7THEEZBRHNEEA 7Y
7 FDOEBIZEIRT B E2EDL. BEDT) IF 4 TEBIZHLTAY Y REEET
E, WIRTDIART =X ATV v DRZFNERETLEEDIEONE. TVITFT1T
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BIBDIE O U RR & UCTHEREIZC I — RIZEPY, FNIEH 256812 138 H T EEZ
AVY RE2FzvrT5. “HIEEDEHKIE yvarvfuzu—RInizbhs/\y
T=VIZHUTAY Y RPREINTVWERHREND D, mPIOFIEITH U T isS4(x) A
TRUE (B L X ZHEE FOL A X FHOSIHIIH L OTHEZ L THD. AV YR
PHREZINTWENE S 2R T BN U T isGeneric ZIF0HT Z & THRET
E, AV Y RPBRHEINTVWENE 5D % getGeneric Z MO T Z & TR %
Brkd 5 Z &R S. RIEEEIZRE T 5 L 0 FEMIZHEA) D5 3CHR & R Internals D
HE2fiix R XK.

AYVy RERH

E2TDAY v REFHIE MethodDefinition Z T ADSDA TV 7 b UTHEINS.
TRFRIEEE D 2 7 A L[k, ZD 27 7 ALEED REEEZ H 2EMD ATy b} E T
B 5 MR ATIE Ny =Y, ZELUTZ2DOY 7 32 F ¥ A0 v b "defined”
& "target” ZHFD "generic” THBH. HAID AT Y MEAY v KD setMethod DT
HUTESNDRRMEINE S 72 F ¥y TH A, "target” A0 Y MIFEA A Y v KA,
ETHBEINAZLDI, BREBICFyyYadhd e, =247 "target” ¥ 7 %
FyftETESNS, HlZIE showMethods 2> 5 DH T H DY 72 F ¥ 2 &L,
SRM e —EBMEDOHEHNS AV v NOEFGEH OB X5 BMOH~Y Yy F%2 LRWVWDT,
AV RERIIBMABEKR L FA RS E2R>Z e pnERkIns.
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See Also

L D fEBDIEHIZ L setGeneric, setMethod & L T setClass % R X.
AV w Rt .. OFFHIZE U TIE dotsMethods % R, &.

Examples

#H BRIk 3 VS AEWRT DI AN
#H FDITTAD S3 AV REHEKT D

setClass("myFrame”, contains = "data.frame”,
representation(timestamps = "POSIXt"))

df1 <- data.frame(x = 1:10, y = rnorm(10), z = sample(letters,10))
mydf1 <- new("myFrame"”, df1, timestamps = Sys.time())

## "myFrame” objects inherit "data.frame” S3 methods; e.g., for ‘[
mydf1[1:2, 1 # T—49 7L —LF TS NGEMBYEED)

## "myFrame” 7 AICEEDAY v K

setMethod("[",


https://statweb.stanford.edu/~jmc4/classInheritance.pdf
https://statweb.stanford.edu/~jmc4/classInheritance.pdf
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signature(x = "myFrame"),
function (x, i, j, ..., drop = TRUE)
{

S3Part(x) <- callNextMethod()
x@timestamps <- c(Sys.time(), as.POSIXct(x@timestamps))
X

)

mydf1[1:2, ]

setClass("myDateTime"”, contains = "POSIXt")

now <- Sys.time() # class(now) (& c("POSIXct”, "POSIXt")
nowLt <- as.POSIX1lt(now)# class(nowLt) is c("POSIX1t"”, "POSIXt")

mCt <- new("myDateTime"”, now)
mLt <- new("myDateTime"”, nowLt)

#H oS4 ATV MINT S 3 XYy Rk s4 EERAVTCGRIRINS

# ATk mct & mLt R o7 S3Class() EEFOH, ThidFEbhin
f3 <- function(x)UseMethod("f3") # MR EEEAT 572D D 53 FMFRHVEIER
f3.POSIXct <- function(x) "The POSIXct result”

f3.POSIX1t <- function(x) "The POSIX1lt result”

f3.POSIXt <- function(x) "The POSIXt result”

stopifnot(identical(f3(mCt), f3.POSIXt(mCt)))
stopifnot(identical (f3(mLt), f3.POSIXt(mLt)))

#HS4 ZTTVTYMITD s4 "HEITHW S3 XV RERIRT D
setClass(”"classA”, contains = "numeric”,
representation(realData = "numeric”))
Math.classA <- function(x) {(getFunction(.Generic))(x@realData)}
setMethod("Math”, "classA"”, Math.classA)
x <- new("classA", log(1:10), realData = 1:10)
stopifnot(identical(abs(x), 1:10))
setClass(”classB”, contains = "classA")
y <- new("classB", x)
stopifnot(identical(abs(y), abs(x))) # (/A= 3 Y 2.9.0 £LIFFNLURILZ ZTRET 3)

## S3 EFFRIEAEK - BICEREABEMID =8
f3 <- function(x, ...) UseMethod("f3")

f3.default <- function(x, ...) "Default f3"
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## classA [T D S3 XYY K(DH)
f3.classA <- function(x, ...) "Class classA for f3"

#H BEICHT S s3 & s4 XY YR
f3.numeric <- function(x, ...) "Class numeric for f3"
setMethod("f3", "numeric"”, f3.numeric)

## classA ICW9 3 S3 XYy RE
## classB ICW T 2 RIEBDOMA 53 XV v RARDH LAV

f3(x); f3(y) # EBHE "numeric” XV v RERIRT S

#H BRGMEERDZLHIC, B—0 S3 & S4 XVY REEHTD
setMethod("f3"”, "classA”, f3.classA)

f3(x); f3(y) # S¥MEIE "classA” XYV v R%EEIRT S

# S3 ATV MIRLTIE, FEEEL s4 MHWEHES TRV
#H RNy T—IUDLRUEEINDEEE 54 EHAT S3 AVY REERTZIVLENH D
MathFun <- function(x) { # Math ZI—7ICxdd B &Y AY— M4 "data.frame” XYV v R
for (i in seq(length = ncol(x))[sapply(x, is.numeric)])
x[, i] <- (getFunction(.Generic))(x[, il)

X

3
setMethod("Math”, "data.frame", MathFun)

#S4 AVY RIFT—9T7L—LEED s4 VZRAICHLTEMET %1,
# T—IITIL—LF T MR LTIEZED TIREWGSE 7TV MTIEREW)

try(loglris <- log(iris)) # WA Y Y RASLDIS—%FIIE5
# ACEEAT2 3 AVY REEEHTD
Math.data.frame <- MathFun

loglris <- log(iris)

MethodsList-class 25 A MethodsList, BE1EE 7= XY v REHE

Description
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5l EIXELHIND (Methods % 5. K).
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Methods_Details General Information on Methods

Description

This documentation covers some general topics on how methods work and how the methods pack-
age interacts with the rest of R. The information is usually not needed to get started with methods
and classes, but may be helpful for moderately ambitious projects, or when something doesn’t work
as expected.

For additional information see documentation for the important steps: (setMethod(), setClass()
and setGeneric()). Also Methods_for_Nongenerics on defining formal methods for functions
that are not currently generic functions; Methods_for_S3 for the relation to S3 classes and methods;
Classes_Details for class definitions and Chapters 9 and 10 of the reference.
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How Methods Work

A call to a generic function selects a method matching the actual arguments in the call. The body
of the method is evaluated in the frame of the call to the generic function. A generic function is
identified by its name and by the package to which it correspond. Unlike ordinary functions, the
generic has a slot that specifies its package.

In an R session, there is one version of each such generic, regardless of where the call to that generic
originated, and the generic function has a table of all the methods currently available for it; that is,
all the methods in packages currently loaded into the session.

Methods are frequently defined for functions that are non-generic in their original package,. for
example, for function plot() in package graphics. An identical version of the corresponding
generic function may exist in several packages. All methods will be dispatched consistently from
the R session.

Each R package with a call to setMethod in its source code will include a methods metadata object
for that generic. When the package is loaded into an R session, the methods for each generic
function are cached, that is, added to the environment of the generic function. This merged table
of methods is used to dispatch or select methods from the generic, using class inheritance and
possibly group generic functions (see GroupGenericFunctions) to find an applicable method. See
the “Method Selection and Dispatch” section below. The caching computations ensure that only
one version of each generic function is visible globally; although different attached packages may
contain a copy of the generic function, these behave identically with respect to method selection.

In contrast, it is possible for the same function name to refer to more than one generic function,
when these have different package slots. In the latter case, R considers the functions unrelated: A
generic function is defined by the combination of name and package. See the “Generic Functions”
section below.

The methods for a generic are stored according to the corresponding signature in the call to
setMethod that defined the method. The signature associates one class name with each of a subset
of the formal arguments to the generic function. Which formal arguments are available, and the
order in which they appear, are determined by the "signature” slot of the generic function itself.
By default, the signature of the generic consists of all the formal arguments except ..., in the order
they appear in the function definition.

Trailing arguments in the signature of the generic will be inactive if no method has yet been specified
that included those arguments in its signature. Inactive arguments are not needed or used in labeling
the cached methods. (The distinction does not change which methods are dispatched, but ignoring
inactive arguments improves the efficiency of dispatch.)

All arguments in the signature of the generic function will be evaluated when the function is called,
rather than using lazy evaluation. Therefore, it’s important to exclude from the signature any argu-
ments that need to be dealt with symbolically (such as the expr argument to function with). Note
that only actual arguments are evaluated, not default expressions. A missing argument enters into
the method selection as class "missing”.

The cached methods are stored in an environment object. The names used for assignment are a
concatenation of the class names for the active arguments in the method signature.

Method Selection: Details

When a call to a generic function is evaluated, a method is selected corresponding to the classes
of the actual arguments in the signature. First, the cached methods table is searched for an exact
match; that is, a method stored under the signature defined by the string value of class(x) for each
non-missing argument, and "missing” for each missing argument. If no method is found directly
for the actual arguments in a call to a generic function, an attempt is made to match the available
methods to the arguments by using the superclass information about the actual classes. A method
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found by this search is cached in the generic function so that future calls with the same argument
classes will not require repeating the search. In any likely application, the search for inherited
methods will be a negligible overhead.

Each class definition may include a list of one or more direct superclasses of the new class. The
simplest and most common specification is by the contains= argument in the call to setClass.
Each class named in this argument is a superclass of the new class. A class will also have as
a direct superclass any class union to which it is a member. Class unions are created by a call
to setClassUnion. Additional members can be added to the union by a simple call to setIs.
Superclasses specified by either mechanism are the direct superclasses.

Inheritance specified in either of these forms is simple in the sense that all the information needed
for the superclass is asserted to be directly available from the object. R inherited from S a more
general form of inheritance in which inheritance may require some transformation or be conditional
on a test. This more general form has not proved to be useful in general practical situations. Since
it also adds some computational costs non-simple inheritance is not recommended. See setIs for
the general version.

The direct superclasses themselves may have direct superclasses and similarly through further gen-
erations. Putting all this information together produces the full list of superclasses for this class.
The superclass list is included in the definition of the class that is cached during the R session. The
distance between the two classes is defined to be the number of generations: 1 for direct super-
classes (regardless of which mechanism defined them), then 2 for the direct superclasses of those
classes, and so on. To see all the superclasses, with their distance, print the class definition by calling
getClass. In addition, any class implicitly has class "ANY" as a superclass. The distance to "ANY"
is treated as larger than the distance to any actual class. The special class "missing” corresponding
to missing arguments has only "ANY"” as a superclass, while "ANY" has no superclasses.

When a method is to be selected by inheritance, a search is made in the table for all methods corre-
sponding to a combination of either the direct class or one of its superclasses, for each argument in
the active signature. For an example, suppose there is only one argument in the signature and that
the class of the corresponding object was "dgeMatrix"” (from the recommended package Matrix).
This class has (currently) three direct superclasses and through these additional superclasses at dis-
tances 2 through 4. A method that had been defined for any of these classes or for class "ANY" (the
default method) would be eligible. Methods for the shortest difference are preferred. If there is only
one best method in this sense, method selection is unambiguous.

When there are multiple arguments in the signature, each argument will generate a similar list of
inherited classes. The possible matches are now all the combinations of classes from each argument
(think of the function outer generating an array of all possible combinations). The search now finds
all the methods matching any of this combination of classes. For each argument, the distance to the
superclass defines which method(s) are preferred for that argument. A method is considered best
for selection if it is among the best (i.e., has the least distance) for each argument.

The end result is that zero, one or more methods may be “best”. If one, this method is selected and
cached in the table of methods. If there is more than one best match, the selection is ambiguous and
a message is printed noting which method was selected (the first method lexicographically in the
ordering) and what other methods could have been selected. Since the ambiguity is usually nothing
the end user could control, this is not a warning. Package authors should examine their package for
possible ambiguous inheritance by calling testInheritedMethods.

Cached inherited selections are not themselves used in future inheritance searches, since that could
result in invalid selections. If you want inheritance computations to be done again (for example,
because a newly loaded package has a more direct method than one that has already been used in
this session), call resetGeneric. Because classes and methods involving them tend to come from
the same package, the current implementation does not reset all generics every time a new package
is loaded.
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Besides being initiated through calls to the generic function, method selection can be done explicitly
by calling the function selectMethod. Note that some computations may use this function directly,
with optional arguments. The prime example is the use of coerce() methods by function as().
There has been some confusion from comparing coerce methods to a call to selectMethod with
other options.

Method Evaluation: Details

Once a method has been selected, the evaluator creates a new context in which a call to the method
is evaluated. The context is initialized with the arguments from the call to the generic function.
These arguments are not rematched. All the arguments in the signature of the generic will have
been evaluated (including any that are currently inactive); arguments that are not in the signature
will obey the usual lazy evaluation rules of the language. If an argument was missing in the call,
its default expression if any will not have been evaluated, since method dispatch always uses class
missing for such arguments.

A call to a generic function therefore has two contexts: one for the function and a second for the
method. The argument objects will be copied to the second context, but not any local objects created
in a nonstandard generic function. The other important distinction is that the parent (“enclosing’)
environment of the second context is the environment of the method as a function, so that all R pro-
gramming techniques using such environments apply to method definitions as ordinary functions.

For further discussion of method selection and dispatch, see the references in the sections indicated.

Generic Functions

In principle, a generic function could be any function that evaluates a call to standardGeneric(),
the internal function that selects a method and evaluates a call to the selected method. In practice,
generic functions are special objects that in addition to being from a subclass of class "function”
also extend the class genericFunction. Such objects have slots to define information needed to
deal with their methods. They also have specialized environments, containing the tables used in
method selection.

The slots "generic” and "package” in the object are the character string names of the generic
function itself and of the package from which the function is defined. As with classes, generic
functions are uniquely defined in R by the combination of the two names. There can be generic
functions of the same name associated with different packages (although inevitably keeping such
functions cleanly distinguished is not always easy). On the other hand, R will enforce that only
one definition of a generic function can be associated with a particular combination of function and
package name, in the current session or other active version of R.

Tables of methods for a particular generic function, in this sense, will often be spread over several
other packages. The total set of methods for a given generic function may change during a session,
as additional packages are loaded. Each table must be consistent in the signature assumed for the
generic function.

R distinguishes standard and nonstandard generic functions, with the former having a function
body that does nothing but dispatch a method. For the most part, the distinction is just one of
simplicity: knowing that a generic function only dispatches a method call allows some efficiencies
and also removes some uncertainties.

In most cases, the generic function is the visible function corresponding to that name, in the corre-
sponding package. There are two exceptions, implicit generic functions and the special computa-
tions required to deal with R’s primitive functions. Packages can contain a table of implicit generic
versions of functions in the package, if the package wishes to leave a function non-generic but to
constrain what the function would be like if it were generic. Such implicit generic functions are
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created during the installation of the package, essentially by defining the generic function and pos-
sibly methods for it, and then reverting the function to its non-generic form. (See implicitGeneric
for how this is done.) The mechanism is mainly used for functions in the older packages in R,
which may prefer to ignore S4 methods. Even in this case, the actual mechanism is only needed if
something special has to be specified. All functions have a corresponding implicit generic version
defined automatically (an implicit, implicit generic function one might say). This function is a stan-
dard generic with the same arguments as the non-generic function, with the non-generic version as
the default (and only) method, and with the generic signature being all the formal arguments except

The implicit generic mechanism is needed only to override some aspect of the default definition.
One reason to do so would be to remove some arguments from the signature. Arguments that
may need to be interpreted literally, or for which the lazy evaluation mechanism of the language
is needed, must not be included in the signature of the generic function, since all arguments in the
signature will be evaluated in order to select a method. For example, the argument expr to the
function with is treated literally and must therefore be excluded from the signature.

One would also need to define an implicit generic if the existing non-generic function were not
suitable as the default method. Perhaps the function only applies to some classes of objects, and
the package designer prefers to have no general default method. In the other direction, the pack-
age designer might have some ideas about suitable methods for some classes, if the function were
generic. With reasonably modern packages, the simple approach in all these cases is just to define
the function as a generic. The implicit generic mechanism is mainly attractive for older packages
that do not want to require the methods package to be available.

Generic functions will also be defined but not obviously visible for functions implemented as prim-
itive functions in the base package. Primitive functions look like ordinary functions when printed
but are in fact not function objects but objects of two types interpreted by the R evaluator to call
underlying C code directly. Since their entire justification is efficiency, R refuses to hide primitives
behind a generic function object. Methods may be defined for most primitives, and corresponding
metadata objects will be created to store them. Calls to the primitive still go directly to the C code,
which will sometimes check for applicable methods. The definition of “sometimes” is that meth-
ods must have been detected for the function in some package loaded in the session and isS4(x)
is TRUE for the first argument (or for the second argument, in the case of binary operators). You
can test whether methods have been detected by calling isGeneric for the relevant function and
you can examine the generic function by calling getGeneric, whether or not methods have been
detected. For more on generic functions, see the references and also section 2 of the R Internals
document supplied with R.

Method Definitions

All method definitions are stored as objects from the MethodDefinition class. Like the class of
generic functions, this class extends ordinary R functions with some additional slots: "generic”,
containing the name and package of the generic function, and two signature slots, "defined”
and "target”, the first being the signature supplied when the method was defined by a call to
setMethod. The "target" slot starts off equal to the "defined” slot. When an inherited method
is cached after being selected, as described above, a copy is made with the appropriate "target”
signature. Output from showMethods, for example, includes both signatures.

Method definitions are required to have the same formal arguments as the generic function, since
the method dispatch mechanism does not rematch arguments, for reasons of both efficiency and
consistency.

References

Chambers, John M. (2016) Extending R, Chapman & Hall. (Chapters 9 and 10.)
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Chambers, John M. (2008) Software for Data Analysis: Programming with R Springer. (Section
10.5 for some details.)

See Also

For more specific information, see setGeneric, setMethod, and setClass.

For the use of .. .in methods, see dotsMethods.

Methods_for_Nongenerics
Methods for Non-Generic Functions in Other Packages

Description

In writing methods for an R package, it’s common for these methods to apply to a function (in
another package) that is not generic in that package; that is, there are no formal methods for the
function in its own package, although it may have S3 methods. The programming in this case
involves one extra step, to call setGeneric() to declare that the function is generic in your package.

Calls to the function in your package will then use all methods defined there or in any other loaded
package that creates the same generic function. Similarly, calls to the function in those packages
will use your methods.

The original version, however, remains non-generic. Calls in that package or in other packages that
use that version will not dispatch your methods except for special circumstances:

1. If the function is one of the primitive functions that accept methods, the internal C imple-
mentation will dispatch methods if one of the arguments is an S4 object, as should be the
case.

2. If the other version of the function dispatches S3 methods and your methods are also registered
as S3 methods, the method will usually be dispatched as that S3 method.

3. Otherwise, you will need to ensure that all calls to the function come from a package in which
the function is generic, perhaps by copying code to your package.

Details and the underlying reasons are discussed in the following sections.

Generic and Non-Generic Calls

Creating methods for a function (any function) in a package means that calls to the function in
that package will select methods according to the actual arguments. However, if the function was
originally a non-generic in another package, calls to the function from that package will not dispatch
methods. In addition, calls from any third package that imports the non-generic version will also not
dispatch methods. This section considers the reason and how one might deal with the consequences.

The reason is simply the R namespace mechanism and its role in evaluating function calls. When
a name (such as the name of a function) needs to be evaluated in a call to a function from some
package, the evaluator looks first in the frame of the call, then in the namespace of the package and
then in the imports to that package.

Defining methods for a function in a package ensures that calls to the function in that package will
select the methods, because a generic version of the function is created in the namespace. Similarly,
calls from another package that has or imports the generic version will select methods. Because the
generic versions are identical, all methods will be available in all these packages.
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However, calls from any package that imports the old version or just selects it from the search list
will usually not select methods.

A an example, consider the function data.frame() in the base package. This function takes any
number of objects as arguments and attempts to combine them as variables into a data frame object.
It does this by calling as.data. frame(), also in the base package, for each of the objects.

A reasonable goal would be to extend the classes of objects that can be included in a data frame
by defining methods for as.data.frame(). But calls to data. frame(), will still use the version
of that function in the base package, which continues to call the non-generic as.data. frame() in
that package.

The details of what happens and options for dealing with it depend on the form of the function: a
primitive function; a function that dispatches S3 methods; or an ordinary R function.

Primitive functions are not actual R function objects. They go directly to internal C code. Some
of them, however, have been implemented to recognize methods. These functions dispatch both S4
and S3 methods from the internal C code. There is no explicit generic function, either S3 or S4.
The internal code looks for S4 methods if the first argument, or either of the arguments in the case
of a binary operator, is an S4 object. If no S4 method is found, a search is made for an S3 method.
So defining methods for these functions works as long as the relevant classes have been defined,
which should always be the case.

A function dispatches S3 methods by calling UseMethod (), which does not look for formal methods
regardless of whether the first argument is an S4 object or not. This applies to the as.data. frame()
example above. To have methods called in this situation, your package must also define the method
as an S3 method, if possible. See section ‘S3 “Generic” Functions’.

In the third possibility, the function is defined with no expectation of methods. For example, the base
package has a number of functions that compute numerical decompositions of matrix arguments.
Some, such as chol() and qr() are implemented to dispatch S3 methods; others, such as svd()
are implemented directly as a specific computation. A generic version of the latter functions can be
written and called directly to define formal methods, but no code in another package that does not
import this generic version will dispatch such methods.

In this case, you need to have the generic version used in all the indirect calls to the function
supplying arguments that should dispatch methods. This may require supplying new functions that
dispatch methods and then call the function they replace. For example, if S3 methods did not work
for as.data.frame(), one could call a function that applied the generic version to all its arguments
and then called data.frame() as a replacement for that function. If all else fails, it might be
necessary to copy over the relevant functions so that they would find the generic versions.

Generic” Functions

S3 method dispatch looks at the class of the first argument. S3 methods are ordinary functions with
the same arguments as the generic function. The “signature” of an S3 method is identified by the
name to which the method is assigned, composed of the name of the generic function, followed by
". ", followed by the name of the class. For details, see UseMethod.

To implement a method for one of these functions corresponding to S4 classes, there are two pos-
sibilities: either an S4 method or an S3 method with the S4 class name. The S3 method is only
possible if the intended signature has the first argument and nothing else. In this case, the recom-
mended approach is to define the S3 method and also supply the identical function as the definition
of the S4 method. If the S3 generic function was f3(x, ...) and the S4 class for the new method
was "myClass”:

f3.myClass <- function(x, ...) { ..... }
setMethod("f3", "myClass”, f3.myClass)
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Defining both methods usually ensures that all calls to the original function will dispatch the in-
tended method. The S4 method alone would not be called from other packages using the original
version of the function. On the other hand, an S3 method alone will not be called if there is any
eligible non-default S4 method.

S4 and S3 method selection are designed to follow compatible rules of inheritance, as far as possible.
S3 classes can be used for any S4 method selection, provided that the S3 classes have been registered
by a call to set0ldClass, with that call specifying the correct S3 inheritance pattern. S4 classes can
be used for any S3 method selection; when an S4 object is detected, S3 method selection uses the
contents of extends(class(x)) as the equivalent of the S3 inheritance (the inheritance is cached
after the first call).

An existing S3 method may not behave as desired for an S4 subclass, in which case utilities such
as asS3 and S3Part may be useful. If the S3 method fails on the S4 object, asS3(x) may be
passed instead; if the object returned by the S3 method needs to be incorporated in the S4 object,
the replacement function for S3Part may be useful.

References

Chambers, John M. (2016) Extending R, Chapman & Hall. (Chapters 9 and 10.)

See Also

Methods_for_S3 for suggested implementation of methods that work for both S3 and S4 dispatch.

Examples
## A class that extends a registered S3 class inherits that class' S3
## methods.
setClass("myFrame”, contains = "data.frame”,

slots = c(timestamps = "POSIXt"))
df1 <- data.frame(x = 1:10, y = rnorm(10), z = sample(letters,10))
mydf1 <- new("myFrame"”, df1, timestamps = Sys.time())

## "myFrame” objects inherit "data.frame” S3 methods; e.g., for ‘[

mydf1[1:2, ] # a data frame object (with extra attributes)

## a method explicitly for "myFrame" class

setMethod("[",

signature(x = "myFrame"),
function (x, i, j, ..., drop = TRUE)
{

S3Part(x) <- callNextMethod()
x@timestamps <- c(Sys.time(), as.POSIXct(x@timestamps))
X

)
mydf1[1:2, ]

setClass("myDateTime"”, contains = "POSIXt")
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now <- Sys.time() # class(now) is c("POSIXct"”, "POSIXt")
nowLt <- as.POSIX1lt(now)# class(nowLt) is c("POSIX1t"”, "POSIXt")

mCt <- new("myDateTime"”, now)
mLt <- new("myDateTime”, nowLt)

## S3 methods for an S4 object will be selected using S4 inheritance

## Objects mCt and mLt have different S3Class() values, but this is

## not used.

3 <- function(x)UseMethod("f3") # an S3 generic to illustrate inheritance
f3.POSIXct <- function(x) "The POSIXct result”

f3.POSIX1t <- function(x) "The POSIX1t result”

f3.POSIXt <- function(x) "The POSIXt result”

stopifnot(identical (f3(mCt), f3.POSIXt(mCt)))
stopifnot(identical(f3(mLt), f3.POSIXt(mLt)))

## An S4 object selects S3 methods according to its S4 "inheritance”

setClass("classA”, contains = "numeric”,
slots = c(realData = "numeric"))

Math.classA <- function(x) { (getFunction(.Generic))(x@realData) }
setMethod("Math”, "classA"”, Math.classA)

x <- new("classA", log(1:10), realData = 1:10)

stopifnot(identical(abs(x), 1:10))

setClass("classB”, contains = "classA")

y <- new("classB", x)

stopifnot(identical(abs(y), abs(x))) # (version 2.9.0 or earlier fails here)

## an S3 generic: just for demonstration purposes
f3 <- function(x, ...) UseMethod("f3")

f3.default <- function(x, ...) "Default f3"

## S3 method (only) for classA
f3.classA <- function(x, ...) "Class classA for f3"

## S3 and S4 method for numeric
f3.numeric <- function(x, ...) "Class numeric for f3"

setMethod("f3", "numeric"”, f3.numeric)

## The S3 method for classA and the closest inherited S3 method for classB
## are not found.

f3(x); f3(y) # both choose "numeric” method

## to obtain the natural inheritance, set identical S3 and S4 methods
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setMethod("f3"”, "classA”, f3.classA)
f3(x); f3(y) # now both choose "classA" method

## Need to define an S3 as well as S4 method to use on an S3 object
## or if called from a package without the S4 generic

MathFun <- function(x) { # a smarter "data.frame” method for Math group
for (i in seq(length = ncol(x))[sapply(x, is.numeric)])
x[, i1 <- (getFunction(.Generic))(x[, i])

3
setMethod(”"Math”, "data.frame"”, MathFun)

## S4 method works for an S4 class containing data.frame,
## but not for data.frame objects (not S4 objects)

try(loglris <- log(iris)) #gets an error from the old method
## Define an S3 method with the same computation
Math.data.frame <- MathFun

loglris <- log(iris)

Methods_for_S3 Methods For S3 and S4 Dispatch

Description

The S3 and S4 software in R are two generations implementing functional object-oriented pro-
gramming. S3 is the original, simpler for initial programming but less general, less formal and
less open to validation. The S4 formal methods and classes provide these features but require more
programming.

In modern R, the two versions attempt to work together. This documentation outlines how to write
methods for both systems by defining an S4 method for a function that dispatches S3 methods.

The systems can also be combined by using an S3 class with S4 method dispatch or in S4 class
definitions. See setOldClass.

S3 Method Dispatch

The R evaluator will ‘dispatch’ a method from a function call either when the body of the function
calls the special primitive UseMethod or when the call is to one of the builtin primitives such as the
math functions or the binary operators.

S3 method dispatch looks at the class of the first argument or the class of either argument in a call
to one of the primitive binary operators. In pure S3 situations, ‘class’ in this context means the class
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attribute or the implied class for a basic data type such as "numeric”. The first S3 method that
matches a name in the class is called and the value of that call is the value of the original function
call. For details, see S3Methods.

In modern R, a function meth in a package is registered as an S3 method for function fun and class
Class by including in the package’s NAMESPACE file the directive

S3method(fun, Class, meth)

By default (and traditionally), the third argument is taken to be the function fun.Class; that is, the
name of the generic function, followed by ".", followed by the name of the class.

As with S4 methods, a method that has been registered will be added to a table of methods for this
function when the corresponding package is loaded into the session. Older versions of R, copying
the mechanism in S, looked for the method in the current search list, but packages should now
always register S3 methods rather than requiring the package to be attached.

Methods for S4 Classes

Two possible mechanisms for implementing a method corresponding to an S4 class, there are two
possibilities are to register it as an S3 method with the S4 class name or to define and set an S4
method, which will have the side effect of creating an S4 generic version of this function.

For most situations either works, but the recommended approach is to do both: register the S3
method and supply the identical function as the definition of the S4 method. This ensures that the
proposed method will be dispatched for any applicable call to the function.

As an example, suppose an S4 class "uncased” is defined, extending "character” and intending
to ignore upper- and lower-case. The base function unique dispatches S3 methods. To define the
class and a method for this function:

setClass("uncased”, contains = "character")
unique.uncased <- function(x, incomparables = FALSE, ...) nextMethod(tolower(x))
setMethod("unique”, "uncased”, unique.uncased)

In addition, the NAMESPACE for the package should contain:
S3method(unique, uncased)
exportMethods(unique)

The result is to define identical S3 and S4 methods and ensure that all calls to unique will dispatch
that method when appropriate.

Details

The reasons for defining both S3 and S4 methods are as follows:

1. An S4 method alone will not be seen if the S3 generic function is called directly. This will
be the case, for example, if some function calls unique() from a package that does not make
that function an S4 generic.

However, primitive functions and operators are exceptions: The internal C code will look for
S4 methods if and only if the object is an S4 object. S4 method dispatch would be used to
dispatch any binary operator calls where either of the operands was an S4 object, for example.

2. An S3 method alone will not be called if there is any eligible non-default S4 method.

So if a package defined an S3 method for unique for an S4 class but another package defined
an S4 method for a superclass of that class, the superclass method would be chosen, probably
not what was intended.
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S4 and S3 method selection are designed to follow compatible rules of inheritance, as far as possible.
S3 classes can be used for any S4 method selection, provided that the S3 classes have been registered
by a call to set0ldClass, with that call specifying the correct S3 inheritance pattern. S4 classes can
be used for any S3 method selection; when an S4 object is detected, S3 method selection uses the
contents of extends(class(x)) as the equivalent of the S3 inheritance (the inheritance is cached
after the first call).

For the details of S4 and S3 dispatch see Methods_Details and S3Methods.

References

Chambers, John M. (2016) Extending R, Chapman & Hall. (Chapters 9 and 10.)

MethodWithNext-class 27 7 A MethodWithNext

Description

callNextMethod (2 U TERESI N A Y Y REHZED T T A,

DIADLDFTI Y b

DI IADNSDA TV =2 bH callNextMethod DIEFH UL DEIEH & UTHERK I N
5.

28wy b
.Data: 2 T A "function” DA TV 7 b ; EBOBEEES.

nextMethod: 2 5 A "PossibleMethod” DA 7Y = 7 b ; IEUVH L callNextMethod() 12
RIGLU TG XY v K,

excluded: 7 7 A "list" DA TV 7 b ; IRDAYV v RERDIFBEBIZBRASINE —D
FREFENU EDV TR F v,

target: 27 7 A "signature” DA T 2 b, 25 A "MethodDefinition” 75
defined: 7 7 A "signature” DA 7Y =7 I, 2 F A "MethodDefinition” 725
generic: 27 7 A "character" DA TV 7 b ; TR L TRAY v ROMES W 7-B%L

/NG

2 J A "MethodDefinition”, [E#EIZ.

7 2 X "function”, T —REDH 5.

25 A "PossibleMethod”, 2 J A "MethodDefinition” IZ& V.
25 A "OptionalMethods”, 2 J A "MethodDefinition” IZ& V.

AV R
findNextMethod signature(method = "MethodWithNext”): X v KOEFFEHIZ L O AN
RN 5.
loadMethod signature(method = "MethodWithNext"): A v KD EGEIZ & » NERH
b s.

show signature(object = "MethodWithNext")
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See Also

callNextMethod & 2 7 A MethodDefinition.

new DIAMOF TV e kKT S

Description

I ADZHDEREA TV bHIZEDONDI AT avDTFT—RE5Z, new X
FDIIANSDLF TV h®IKT.

Usage
new(Class, ...)
initialize(.Object, ...)
Arguments
Class 7 T ADGHEIH character XFH| GRE DT —R), F/-1327 7 A%
BT BATV 7 b (DFD getClass BRTH D).
ATV bZEDONET—X, 7I7AEHZPDOABE Y b
T B EI S 518 AT L ORI EIXZ D7 7 ADRET 5 2
TAMLDL TV Py NTRHRITNIEZR S\,
.Object AV /A =3 TR =
Details

B new 37 T AERENS TO NRATA TV 7 b2 AE—FBHZenolhdbd. %
nrs, HUHNITHERD ... BIEBITRWIFAINS. RON—Ya v 24 8ifE, 7u
NRATHATY 7 b, ZUTHST new() WETETOA TV M, Ta bAoA
TMZEDHERRA THFEFORFERRA TO—DEIRT 507 7 A %A LT "s4” TH
%. typeof(object) (ZMAFT 5 2 —HEALILATREAR X 4 T2 LT "s4” 2T EHZ &
IZHEETRTDH 5.

A DB ELD£HET "Class” & "Class” DMEEDERN 7 I AthDiFF L BWVwAT Y
H{THDHI L ENEAETEHIER2ERET D 0 new("myClass”, Class = <value>) f#i z
5.

.. BRI, © USMRFRBEE "initialize” (23 27 A Y v RBREHEI N
TWwWhiE, BED 7 7 AR HE RS, new BAEIL initialize Z initialize ~NOD
.Object Bl LT u b RA TS ERINATV o b HITFOHINS.

METIE, ... TOAFORVBIEIZA—NN—2 I ANSDA TV r N ERIRXN,
ZEif EFIBUIIN T AL E 20y FHIEINE A TV 7 M ERIRE N 5.
ZD &SIz, HARAWGR ATy MIFIEXENSER & HEMRIZ, HUATy MZXNT 5
MAER 2 FEET 5.

initialize AV v FlZ ... Z2ZN5DE 5L UTHRORE TR #Hlz2 R L),
LWATZ V27 b2ERTEEHRBRATA—ZN 20y ML TIREWEGHL A Y v
RBPUIXUVIEEINS., BLEILEZAY Y REEETLIHOE, HODZ 7 ADRkK
DY T 77 AT E2EEZITERTS. b LI ENNDRATY b 2L, HOO
initialize AV v K4 ... 2R8I E ULTRO%R5I1E, AV vy RIZE S L5E%
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callNextMethod Z{i> THEITRETHS. BLHDTDAYV Y RBRZOF|HEF-ITH
WX, Y72 7 ANTNEAEKDAY v KEFOh, £EMHTMASNZA1T Y hDY new
ANDFIEE LT D FiETIZ—FIZEviIBEI NI S 0.

initialize AV v FIZX$24E LTI, L0DIFHEFEAY v FIZXT 5 initialize-methods

7 Z A "traceable" ¥ "environment” % R K. F Z D "environment” DY T T F AT
T5aAXVMERE; INSITHTBEED initialize AV » RIZH U \WERES 2 fEff 3

L EDHEETHEIRNETH .

Ay RIZEEDO I I ANSDA TV 27 NIRRT ZENERINSDT, initialize

X% A IR MAIZ L > TOAMAINS. setGeneric IZXf 9 5 simpleInheritanceOnly
slEE, —MRNREESIZN T 5 setls DM Z L &.

"numeric” FDEARTZ L7 T AFBERD S BIZEHZINDIDTINS DT T ALK
LTnew 25 Z KD Z L 2TEET 5.

References

Chambers, John M. (2008) Software for Data Analysis: Programming with R Springer. (R /N — 3/
a iz LT, )

Chambers, John M. (1998) Programming with Data Springer (% V) )LD S4 /N—3 3 ITxS
LT.)

See Also
25 AEFHEDOEIL Classes, LTS3 27 7 A& DEHEIZN LTI set0ldClass.

Examples

## \link{setClass} D5D Y 5 R "track" &fFED

#H ORTEESNZZ 20ROy hEEIHFLWATV I b
t1 <- new("track”, x = seq_along(ydata), y = ydata)

# A—R=USZANMSLOATIT Y hE, ROAOY FEBCHLWA TV TS b
t2 <- new("trackCurve”, t1, smooth = ysmooth)

#ih WEAEDHD XY v REESR,
#t HLWA TV MDHFELVRED x & y AAY M DI EHRIET 5.

setMethod("”initialize",
"track”,
function(.0Object, x = numeric(@), y = numeric(@)) {
if(nargs() > 1) {
if(length(x) != length(y))
stop("specified x and y of different lengths”)
.Object@x <- x
.Object@y <- vy
3
.Object
»

#it x ICN T BBEEEBEMAAATWARWEZD, ROFIZTZS—ICHS
#HH (x |& numeric() 272 %),
#if HEDODLVRBEINXAY Y REFEI ZEDNTELETHZHD
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try(new("track”, y = sort(stats::rnorm(10))))

# SEDMEALEX VY REEETZLYRWVWAE

# [@ED? BEEDHEA Y Yy REIEVH T 78 callNextMethod % fH\Y,

## "track” E¥RT BV T RAD new() BHO—BHAEXEFEDI T & AZIELARLL.
#H EDN—U a3 VT, TNSBEROWELEXAY Yy RERWTWRWRY,

#H FNOIE x &y % new NDB|EELTEFFERZS

setMethod("initialize", "track”, function(.Object, ...) {
.Object <- callNextMethod()
if(length(.0Object@x) != length(.Object@y))
stop("specified x and y of different lengths")
.Object
D)

nonStructure-class HEARR A T Izx0$ 2 IEMEEN S4 7 T A

Description

HARYZ MV IS AD—D%IRT B-0IZEBHREINZS4 75 A%, & LENS DS
CUTEMET 2% 561F, 75 X structure Z2E F R 1T NERoR0w; 2FbEH LZENS
PEFEBECHED T TEINSG DI I AEIHETNSOREIVREFETH LR HEDOIR
sTHNE. —hGT, bLITNOSDI IANBIZFOMEL T TR ATV 22 D
MEIZIFET 261, TS REZEDOFSI LAEEHO R TEDI I AZRINRETH 5.
BEDEGE, TSI nonStructure ZEL XD IZEBZINAEIRETH 5.

HELINS DD ENE EM I NI X, 7T A% ops, Math T L T/E 72134t
BRHNEBIZN T2 ZNEKOD DAY v K2 BREL T LA REMENE V. EEE WD
TATT TENZ CIIFEEOREMI—RNICE LT LIOLEEL2RDL I THS. Zh
XFS U7 T ADFREDERE L — BN,

XYy R
AT & BRI (V) — 7 0ps, Math £ LT Math2) 120835 XY vy RBAEHEINTW
5., BTCDT—ATHRIZEL LR A TOREDRT MVTH 5.

References

Chambers, John M. (2008) Software for Data Analysis: Programming with R Springer.

See Also

structure

Examples

non

setClass(”"NumericNotStructure”, contains = c(”"numeric”,"nonStructure”))
xx <= new("”NumericNotStructure”, 1:10)

xx + 1 # XJ ML

log(xx) # NJ NJL

sample(xx) # N7 ML
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ObjectsWithPackage-class
BT 58y F— V% FEOA TV 27 N{DRT ML

Description
ZDOATVzI MDY T ARBHEDOXFINATY 27 V&2 RBTLDI2fb, &4
TV MIEHET B8y r— Y D4R 5 2 5 package ATy N TR N T W3,
PDSADNSDFA TV b
B getGenerics FZ DI T ADA TV 227 M &IKT.

28wy b
.Data: 7 T R "character" DA TV I b : ATV M.
package: 27 7 A "character" DA TV I b, Ny —I4.

HLEE

25 A "character”, T —XREDH 5.

27 J X "vector”", 7 7 A "character” IZ& 0.
See Also

— R 727 B2 D W T L Methods.

promptClass RN TADRFa Ay MIWHTEY o VERERKT S

Description

ETOMEETEZATY b AV Yy NERZINEL, RALED/ZDODDEILDY—27T v
T FFD ; BE QC D72 DFEHE XM,

Usage

promptClass(clName, filename = NULL, type = "class”,
keywords = "classes", where = topenv(parent.frame()),
generatorName = clName)

Arguments
c1Name RE¥aXyhENBET 5 ADLE %5 2 5 XEH.
filename THRF a2 A Mo UREZREFNEIRE IR IV a v ERET 7

AN BETRELINI IARF2AVMINTAEINEY I7H4TH
57 74T, ".Rd" DKL, NATERW(RZ R ).

type W7 7 A VHTESINENFa AV MR T,
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keywords RFaAXA MDY VRIZEENEF—T—F. F—7—F "classes”
XEFENSD—DTRITNIER S 2\,
where TIAEENEMDIAY Y ROEFEE L ZTHITH.

generatorName 2 D2 T AT T 2 A MBIEIT R 5401 ; B UAEKBEBMESNE
LT 7 A% LRI HHCTHRIFI N2 BB

Details
77 ARBIIRBAZETEDII OGNS, ZTOEBEEZFVINEINAZ AL AT Y b
DIEHRMBIIE I NS,

AT, 2O 7AW T2RAY v FER DB LRBRIRNEEA RO 61
5 (getGenerics Zffi5). TNOHDAY Y NiZI I ACHE LB URKIZH B HEIZR N ;
Kz, OO ZOEDIEE DNy 75— I PEIEREBEN A _BIZH B 0IHEFET 5.
fio7Ta Yy R AZAINVOEED L ST, filename XNA THEWIED, RFa X bv
TIE 7 7ANVICEEREFNZLTINEIHNTEAYE—IUDNEZ NS, 7T ADE
RIZBET 2IEWE2 521287 7 AV EHmET 20ENH 5. promptClass D H I T
RUER L ZNREDEISIFONEZNIZETEAXT—ERS5DERET2EL I &
Mk 5.

H U filename BXNA 2 51E, RFaA VMY IILDYANARALIVOERRIMES KX
N5, VW ETTANIEZADZ &iE cat(unlist(x), file = filename, sep = "\n")
AN T2, ZZTXxRVANARSVDORETH 5.

b UERBEBN Y 7 AL A T2 a D generatorName IZfHEZ N TR O NIE, £0D
BB 2 RFa Xy MERETZ 7 A VITMITIMZ 5N 5.

Value

H L filename BINA 2 5IE, RFaX VY z IOV AMNARAILOERK., XE2TN
12, EXRAENET 7 A INVDOLHIDAAHTEINS.

Author(s)

VI Carey <stvjc@channing.harvard.edu> & John Chambers

References

Chambers, John M. (2008) Software for Data Analysis: Programming with R Springer. (R /N — 3/
a X LT, )

Chambers, John M. (1998) Programming with Data Springer (A ) ¥ F IV D S4 )N— 3 T}
LT, )

See Also
BIED RF 2 A MZRHUTIE prompt, AV Y ROEFED RFa Ay ML TIE
promptMethods.

WEINEZRXF 2 AV FOMHEIZH LU TIZR CMD Rdconv Z{HSD A, Nv 7 —ID ‘man’
YPI7TFo L7 b)duREESINZT v AV EEL.
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Examples
## Not run: > promptClass("track”)
774 "track-class.Rd" ICVSARFa2XY MDY TIHAEERATNTWS.
## End(Not run)
promptMethods R AY Y RORF2RAY MIWTEYoLEAER
Description
MR DAY Yy RO RF a2 A MZHT 5V oV 2ERKT 5.
Usage
promptMethods(f, filename = NULL, methods)
Arguments
f ZTDAVY RDBRFaAy MEINERESHEIRABEKROLHT 25 2 5
SCEF.
filename EREIA YAV RFIAR VIOV INRNFIILEEAETNE Y 7
AINVDAHT%E 5 X5 XFH. BBEIXINSGDAY Yy Roa— NMEah
72 by Z2ZITRIGT S BAE £ 12 "-methods.Rd” 23%% < ). FALSE ¥
NATHERW(RZ R X).
methods FFRaAVMUINEIREAY Y RELGZZ2ATYa DAY Y RO
VA, BEETIE, ZOMMIBEEIZNT 2RO A Y v RAflibh
5 Wz, HUBEEOKRBNEEED FIZNT2H2 AV Y RERT
X, THOHDRFa Ay M d).
HLZOFHEP RTINS &, ZHIERS < getMethods(f, where) T,
where [& fFIZHTBRAY Y RZ2ELHHINNY T —IUTH 5.
Details

H U filename S FALSE 72 51, FESN7-TF A MR EI N, LT 5 LRINERE
HWORF 2RV PDEI% (prompt ZHINMBD RFa XV b7 7 A ADFAINE DD
Lzan,

H L filename BNA 725 1E, RF a2 AL POV VDY XA MNADOREIBIESIIREI NS,
YN ETTAMIEZALZ YT cat(unlist(x), file = filename, sep = "\n") IZ
MM 5, ZZTxEYAMNARKHTH 5.

XHERIFNIE, FFaAXA L bOY VL filename THEIND 7 71 IVIZEERA TN
5.

Value

H U filename DFALSE 22 6 T F A MDA I NS ; £ U filename 2XNA 251X, F¥Fa
AVIDOY VD) A NBOREPERING., SERTFNIEEESAETNE 771 LD
ZHIBRAHETIRE NS,
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References

Chambers, John M. (2008) Software for Data Analysis: Programming with R Springer. (R /N — %/
a LT, )

Chambers, John M. (1998) Programming with Data Springer (A V) ¥ F )LD S4 /N—3 3 ITxf
LT.)

See Also

prompt & promptClass

ReferenceClasses SR L THRONAMER DA 7Y 27 MOOP A XA )V)

Description

IZTHAINBEY 7 h Y T E Java & C++ D X D 7 “O0P” SEEA X A IV TOHKIZ
X077 AENBMeRi>AT V7 VOSBRI A% T R— b7 5.

IN6DF TV befloz#HEBIEETNSIZHTEIAY Y REEEIL 215 O % B
DHUZDERELZDT 5. e AV y REFRIGWREEL LTA TV 27 N2 BIET 5.
ATV b ESRITIZETCOHBAEIEEORFOEB T/ I IV ISETIVEIZREL
DIEEZ RS, 75 ZIERHFXR 00P ARXRAIVDEEADA VR T 24 AL DOHEHE
THS Z WK, 1 VX7 A A%WET S RTEMINIZAY Y NE#HT.

Usage

setRefClass(Class, fields = , contains = , methods =,
where =, inheritPackage =, ...)

getRefClass(Class, where =)

Arguments

Class 25 2T B XTFH 4.
getRefClass() DIFH LHTIXZ DFIEUIEE Y 5 205 DIFED A
TV PTERV; “BRA Yy R2ERHTICH S 0 RET
LB ARXY Yy REEREE L.

fields W DX FH AR MO AFIMNEY X b EROMIESHOe <
VT4V I RAERMNT IR AINDG (“BRA TV T MIZDOWTDH
PRI, LNV A MRS, VAMDEREIZS T ADXEYHT
B, ZOGEMWMEIZED I I AN T I I ANSDEDTRITNIER
520,
DANFOERIZEZIE T 27 ABEETE &<, ZoBEBIE5E—>
OB THIHEL TIIEN S L EEL, X521 NE5OME TR
EHRET D, TR ABRBIINTKE AT LBOA VR T A AT
TVrr—yva izl Tfibing, ZNSDEHRIFZYZ T AT SR
Vy REELSTZODOHANIHES ; 2o idiofizsics, 207
TARTDA=N=27 F AT MDAV v RERFOCHT Z & HH
K%, 77 ABBUT X O db D NEREERE I U TR AR %
&
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MizbUdbEA 77 vfoaay b EIFRELLZIL2FEET 5.
28y MIEEO LS ICEERZROA TV 27 MEHTUH I NS,
HU2Z7AdzAmy b EZ2BEESELZ2DE—RIZEWT AT T T
W ; TSR I AL ERD S4 7 5 AR OZEFH DE W% BT
B, “EHEHihoaA Y NER K.

contains IDTITAIRNTERA—NR—TSADATardRZ ML, LA
—RN=TFANEESRI I AR, M7 I AR=ZADAY v R
N R A

methods DU IAMNODA TVl MIHEMATE 2BBERDOAFINMNE Y X
b, ZTNSEXGRINDEBEEA 7 27 T $methods AV v K &I
OHT ZeTES Z PR, FEMIZHESBA Y Yy FEEIER
X.
ZODF TV arvdAY Yy RHE U initialize AV Y RBREHRIND
E, FNRTDIIANSA TV "REREIND LEHAIND.
Wil A TV 7 NERSEHFDRAY v K snew(...) Digamz [ X,
H U finalize A Y Y RPEHEIND &, BEEIEIAT V7 bR
BWRAR=UaL 72 aryTHETESNDIEIIZFUOEHEINS LS
registered X115 ; M&AE LI atexit=TRUE TEHRINSHDT, Rty
a vOERBIZE ERFETING, M EKEEEA Y Yy NORGIZD
WTIFH Y a2 —T7 Dl % 7 X.

where 75 AREEE T DFIRIE (F 72 1% getRefClass() DGZEIFF N DR
PIED )T L. BETII Sy 7 —VDLRIEMMA R AN r—I0
HATHHZI—RNIIHTIEREE, LyiaryDoby VNV TEE
FAAF NIz a— RIS 5 K ERBRES.

inheritPackage L W2 I ANSDA TV 27 MEEENDIZA—N—T FZADNN v
— VBB & KT R E 9 BEEAEIX FALSE. 8 <Xy 7 — IR D X — 3
— T AEMNEAY v R,
setClass IZJE X LB MHD 5.

Value

setRefClass() &7 FADSDA TV =7 S OFERIZTHE U 72 E B Z R TR 7.
OO UIMEEDORDOBIEERNS. 7IFARTDA—NN—TFAD—DIZIT
9% initialize AV v R WEHEINTWARITIUE, BEED XY v RO —2>D4H]
BEOAFIMEEIEE, B LANE, ZOITADA—NR—=0FAD—DON5DA T
7 b THDIELAEL DO HENS (LPUZENEHENSB I SATHBEA—NN—0F
ATV DM S D DRI & D).

R BEEL setClass YRS S4 AARRBEIEIZ LT 20, FHRIZBEI 9 AL A TV
JRNTHY, BLARI—T 1) THIIR/TEZIRI I ARAY Yy KE2FD., TOZRI I
AHERA TV 27 M B R L.

H L7 T AN sinitialize) IR U TERZINZAY Y RE2FTE, ZOAV Y Rk
WA 7V bIMESNT-RG—EIFOCH EINS. H LD 24T > BER
HBEIITAIZHUTEDI LAY Y REEIRETHS. Kz, 2RI I AIZHLT
WO DENIZSI A TV 27 Mz d 2 H ORI 2L BB 72 5 72
O, S4RFRIBIE initialize() T T B AV W RTIEHRLSBBAY v RAHREI N
5. S4 277 AT B LD, BOHEAHE X snew() IFERA TV =7 Moxt L TiE A
INFDT TR TEZAY Y KIZRB7-00W G016, AV v RiX $new() Tl <
$initialize() TR L TELNS.

$initialize() 12T BEEE A Y v R A Y w K $initFields(...) DM L [FAETH
5. ZAIM EBI BTG T AMOMEZ T 5. ZLETLUSIBIZZ DT T ANED
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A== FANSDA TVl FTHRIFNERS W, MIEF5 07247927 D
BONEIZHMILE DD, &uift 5180 kA2 LE &35, XM
MEXNEZ L 2ERETS. EUMPZTNEHKSEA 7Yz b aold, T4 TV
ZhFavr—aIniw. LA T V7 bEUEIOATY 27 MIsRELET 5.
X, 4EHELSIE SMEI Ny 23 NI TAMETHEZ TV b
Nna. vy 7 INMICET AMEEE EEET BI21E, H U WEIZPARECH L g
DHLBIM EFBDO—2>TRIFNIER S W, OEh S DMEIFT S —I127 5.
LAY Y ROTHA Vb bR ELEL T 5. BRI T AT % 4k 136 2
AT V22 b2 a2 —F 535 MEL TIRPHINE, 2o DIECHE UMLK L
BN RIS BI21E, AV v FIZETOBIEITN T 2 BEEM 2R D H missing() 12
WNIT2FzwvrenEET s Ay N5 LT ... 2808R&ETHY, Zh%
$callSuper() (721 XH LEHODDA—=N—=2 F ADWHUELRA Y v RE2 W 2 hib
Mo TVIIL $initFields()) 2o TEITARETH S, ZNIEZIDIITAEY TV T A
LI 5EIMOMER OO 2 5 AEH L TREIZT 5.

getRefClass() 1 X 27 T AT AEMBERZRT. DEROIIAERADITBE7-07
Iz B where 51L& X EBILRIZ, fHFD Ry =y 20y MIT T AEEDNSD
ELWSY Ty —YThHhbI L 2FET 5.

BRATO Vb

RADYEEDATY =7 MIBEIFOCHE UIZRWTHEE TSI v 7Dy T4 v
A —EBW R THIRELTHEEINS ; 2F 0, I LTHEINEZATVLT b
WA SN EFEIZBEBEOCE LI UTRAMTH 5. 5I8ERIELZA TV 22 b
IEETE I N2\,

BEBET VR TIEINEZAREHETIZH S UIEUIEMENE L & FEN 2300 2 1343 E
FLETREODIZHTEIHARY 7 b7 7D&S57%, 2L OHEHBEICEHLTWS., H
LZEEDMORMTIX, EEOHBEHTIHONAEEERE ZTEREINE L5112, 5
ATV b EBFESETOIA—RPEMIAUATE RS ZEDHEE LY. Zlda—
YA URT2AAFDI 4 VY RIDEIITA TV 27 v 03D BBBIN 72 TN %2 D
BoIEUIEUVIEEFE L.

AT, Java,C++ Z L TELKDMMZ G LB ZFEIIBHE~Y YT 1 v 7 A %K
ETDITALAY Y RON=VarvzEED Windsd7ar7 I JHERr 7Y
ZMIRHUTAY Y REHEATS. ROV YRy ZARTIE, ZOBFEIZHTLT"$" %
iS55 BIZIEA TV b x IZHLTAY Yy Fml 2R xsm1(...) TEHT 3.
DRI RALIIBIFEZAY Y RIEAYY R, KDEHIEZIEAT V2 D05 A
WBHELTH D, HARKIZBEBIIEET 2B —AD T T A/AY v RV AT LHD A
Vy ResthENng RTRUEIZIED S Ry Y a vt ORIHERIZZEDOBEN SN
TWEAYY RDTF—T7NVEFED)., ZORFaA Y TR BEBIZHTEAY Y Rz
BT TRIZHNTBERAY Y KX,
ZONRITRALLIBIIEA TV MFEHBEZNIIRHUTAY v RPEREESI NS ZEIR
SERFD. ROFEETIE, WMIZT I ARERINIIFERI NS, WEKIEA TV =
VCIREEINEZ I IAEZFEDIENHE, ZDIFANTOY T IIAD—2h50DF
TVl NETPRIAHEE RS Z e 2R 5. BE T, Mixs 7 A "any” 2RO,
BZXZRO B LZ0BELEDTEEDICIPRHINE 7 7 AEBEEMET 2 2
CTCEHBRTESL., 77 ABBIISBI IANIVATLMA VR T2 A AD—ETH 5
BRZESTH D, A1 Z T oA AR BMOEFEFONINT S22 7 ADEZRICE LT
7 A E BEIICER LT 5.

BMIZZRIZE DT 78 AEINS. KiZ, AV Y ROBEHIIMONEBE2ZEETI2rH LN
72\,
ZOUHEITAIRT A Tu I IV TIERED T T AT HEHLVWAY Y REEL
ZEEREDL. ROEEIINWTIE, ThodDAYy RIZFREET, ¥YafiEizizzhll
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L5 ERED. AV Yy RPRENICHUTHEHHASNEG ATV 27 EAY Y RIZHT 2
BRI B TIE RN, RO DIZ, 2T RAIHTEMEAY Y RiZA Yy NEHETDE
B LD BT B I KD, RREAMTHHTELMEAY Y FafEb 701
BREEZRAT 5. BINORELEMIZTER2RA TV N T ADERNDSIREFT.
fi“zRAY v FEHEIEZR XK.

ZZTHBHEINAZY 7 bz 7D T—)ViE, RPTEEEEINSIZE L O0OP SiED
ENINANDA VR T 24 ATHHIZEL, SRITAEZHRS YV 7 M2 T7IZHTEHROD
—MR TSIV T AR N ERMSET S L TH B,

SHEAY Y REEL

S AV v R gsmethods() ZHEKA TV 7 b gl UTHEATIRLZ 2
setRefClass DIEUH U HIZH[EX methods & U CTHBIMEV A M LTRMHEINEEHE
BThHhd., TNSIEFEDO REEE L TE NS035 2FEORRARH L IR % K.
BB DAKIIEEDOMDBIEA Y v RADENH L Z2E5D Z LWk, osEs 5 A
MOMERINIZEDEEAL TV 7 MHOMZLRITERET 0 L.

T2, AV Y NIZZDE—FHD .self THBIMNEAY v K L.
ZHOUMEAY Y RORKITEREOBEBE UTEHET S, AV y Rigio XY v K& FERE
WO E NS (R NEIZA TV 27 FEKESIET S self 5IEELIZ
WA w RIFBIRY 7 ABPMMD NNy r =D A== 5 2Dy ir — VBRE % it
KTEDEIDITHET D Hi Ny T —VMA—N—=T FALHMEAY v K% LK.

BZA Yy RETTOHIFD sedit & $undo (28T % & 5 12 e (B E T <<-
TEIETE 5. ERFNRMERLEL INDE I L 2FET S <-HEF2HAWEZRER
B2 I EO REBF TEF S HEIRETH S LD ICTEHBITOH U CRFK R A 7
V7 hEESL AV Y RPBA VANV ENDEK, MAHT SRR AHEIZ T
ZFEFEN T oy 208 T7bh, HLHNITEELRKESND.

ZBAY Y NZBEMTHEIRETHD ; 5 LENOoD DML REEEZLELTEHR
51F, HEEFISHEAY v Mlﬂ#bn}f)tljémza/%q‘m)RB@?&Z%@O/\%TZ@é ELARIY
WZES &, AV Y ROBRBIIMEMDRAY Yy NIZT 78 AT5720I12{libivd iz, X
Yoy RIZPH AR O Rkt 245 Z 2 k2w, Bz, XV Yy Rigsyr—
VOZR BT OBHINGZWIEHH RS RE TR, RERSAY Y RiZHo/ Sy
T=YHDBRIRI T AL DMK INTVERE LNEWRSTH 5.

$initialize() 2R B XYV v NIXRALRE R Z KD, “flE DX > b F K.

ZIA Yy FiZZ 0 S BERBRIRNBEIBIC IZ 2y & LEBIMOBEBR—ZADAY v F
BICEA P L E e 51, HHEOMIKBEEEZEEZ T E XY v R SIFOHT.

I TV ERIEHID save= AV RHRETREINZEIIZAY v KATTHE . self
TR TELRBA T 7 b refClassDef 3A TV 7 bDI I ADEHEZED. Z
NS OWIE—D2DHINERVTHANDEHTH 2 (ZNODBMEMBIET S Z LITE
RAME), FHHAJE U T, .self flld $initialize AV v RHFHTEETE 5. ZOEWT
WBA TV MIRKRE U THEESF LS TH D, HEIBOIDI T AR U TERZ
NEA TV FOESBREMEZZET 2O THRINEINIPARICHETE V. 2
NEEE LZIZAB Y N EPNRET 272 0 IXHRETE 20,

MO THEAMINDLDICHATESAY Y NIZFA—NRN—=T T ANSMPAEINDE AV Y
NE&T.

EEIZMEDNDEAY Y RETRENOA T Y 27 MsT58ERIZEDONS. b
HAV Y NPREDMDAY v KE2QBELTHILEEST A2, RADAY Y NI
$usingMethods () WIREOH U 2D A Y v ROAHTZFIBME UTELRETH B, AY
v REZIDLDIZEETAZ XS Lo XY v RAMERIZFbNn S & I3 ARKERT
H 5 WA sapply() 2 do.call() HHT). b LENHFEEFTHEINE L, 21— i@
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WRZENEREDITS. AVY ROESIIWHIRIGELEETHEN, V—AI—KD
Al gelh 2 B 2 90 % L,

AVY RDRF 2Ry MUTERA TV 27 MZHT S shelp AV Y RTHEBDZ EMNH
KB, 23RN TEAY Yy FIZRBEBIZHLTHEDLNERIERTIERFa Ay Mk
Ihwv., RDDIZ, shelp AV Y RIgFAY Y KOO URSZ 7D L, AV WY
REZFHEH S D Python JADH O RF 2 A ¥ MARIZH L. B LAY Y NORKD R DE
FHPCFE O OXFH] (AREME & U TEBUD R S 1IE, CFFNERF a2 22 & UTHR
Xha. flbhoxyy RE#HZ R L.

W0 T ABFHED R OMAZMS Z L THOBMY T AZMAKT D ; DF0, HLW
25 A% EABRIZ contains= BIEUIZ A —NN—2 5 2% 458, BBA—/1N—2 5 AD%4HI
1$7 5 AEHED refSuperClasses A0y hHIZH B, BRI T AILBEHFH D S4 K TE 5
A, ULhLZInEs LIz Aany b 28R EEnwy 1577 T
Hob., “FEEITHETLHEFOIAY M ER K.

25 ADMITAIND., JIAEBRIFIA—N—IFAFORILOMEEZHZ 75 A
WIARID 2 5 ZADY T2 5 ATHEREIT EEETS. ZhiFlbo@EERAL 7V
TIWA=—NR=2 72U THEBICEIETH S Z & 2T 5.

AR Y w NIZBEBIZBEINZAY Y REEIUEATT VA M=LENDE, AV YR
D a— RIFEZSIZIEEINIZAY Yy REE UG THEAXAY v KE2BHRTE 5.

AVY RIFA=N=T S AFDRLDAY Y R& EEXT I LN, EEXTS
AV REFA=N=0FAAYy R NTHFHINSD K SIT callSuper(...) IZ&oT
IO Z &Rk B.

ETDBBI T AT DAY v NERMET 57 T A "envRefClass” %K T 5.

$callSuper(...) BZA—NR=T I ZANSMHEKINIZAY Yy REROHT. IEOH L
WEHID A Yy RNRSZITEKREZRD, HADOMARXY Yy NOIROH LIZZARS.
$callSuper NDFIEIIA—R—=2 F2ANN=V a3 ViZEINS, HlFoFHEa—7
75 A% R L.

A== FAAYV Y Rz T 5E XTI 251 8UIHRMICREE S N B ENH S Z
EERERET S BAY v NITHT 5RO & I3 B, 518z BEIIC i
9 5 72D DEHIL .

$copy(shallow = FALSE) A7V 27 bDaV¥—%ES. SR AT/ LTI, @ED
RAZVxzZ b BRY, A7V b2RAES>HELETHNET 2 Z & 13772
a¥—%fES7\W. B U shallow 23 FALSE 72 51, TNWHKRBEA TV 227 v TH
LHEEOMS I —3N, ZTOMIZH L THHEKICHRBHIZIY-—INE. IHR
T, HrLVWSBEA TV 7 bAOBOEMNEIZEIER 2723, £S5 U0
BIERZEATY 7 bOav¥—D¥s 516K LTINS, 5IEUISMF DIk
SN A TV 7 MZIIMTE B2 R\, IR A T2 v 5
MENSPBIEINEZRETIEAVWERIEINT VWS & Z1X, shallow = TRUE D
ERDE S D XD — L K 2 Hif 3 5.

$field(name, value) Bl —D7 51X FS name 2HKfDA4 7V 7 bDf%EKT. 5l
B o7% 61X, T A2 value ZHMET 5. (Hf X name 2338 1E 20l % $5 €
TEHEZLEFIVITEDN, BIEP—DDONN—Vavidd TV NOBENS F
D4FT R FREOMPE2E LS LA S,
$field() AV v NI, MOLEIHBEHA S NRITNIER S WIRREOLOMIZIES
V=TI UT, WMEAOEZENREHEZESHRR .

$export(Class) A 7Y x 2 b®D Class ~NDfi|E# PN IZA TV 27 bDA—%
— 77 AD—D)DFERERT. AV ROROCHLUIZATY =7 b AKIZIZ TS D
BIVEH 2 R 727000,
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$getRefClass(); $getClass() ZNSIFETNTNI DA TV 27 NDBIRT T AT
LHEEA TV 2o N RN ESENRANKT.

$import(value, Class = class(value)) IRIEDA TV =27 bHHOXILT 2% & = i
Z, ATV b value ZHEDOF TV 7 MZBAT S, A7V 2 b value 1%
BEOA TV NDI FTADA=INN—=2F AD—DIZHEL R NIER S 20,
H U Class DMEMEE N D &, value ZETZE D7 5 AITBHIE I ND.

$initFields(...) A7 Y =7 bOMZRMILI N5 50T 2. ZDAY Y NIk
W5E $initialize() AV v R2HOZ7 S AL I»SRVOE I NS, 27 5 A 1Txt
UTIEZENITBEE DY d 5. LAY b SR —1—27 F AN
Hi, Thod . BlIErORHETE 5.
HBIAZ 1L, Bk b X 7z $initialize() A YV v RIEZNEHKDEHAEZT, Th
S TEAER 2R AL 2 AT T B 2 DI TOHID matrixViewer 7 5 A TRE NS
X 51T $initFields() ZEMH T 5.

$show() ZD AV Y RiZshow AU LS A TV 27 bAEBWIZT) V FEh b
FRIZIEPOH I D, 275 A "envRefClass” 12X UTCT—fRIR A Y v RDPEHEINT
W3, 2—TEHEDZBBI T AFZLIEVIEFTNSHADAY v NEEET D : TOD
il R XK.
BDOFHD DD JIZFEET S, FED show() AV Y RIZRIFZ XS, ¥72 7
ZIZHUTAY Y REHWS Z L 2RD 27207 7 A% RIIZTY v M T 501
BWT7ATT7THb. KIZ, AV y K5 o B show() ZIEHTIZIE,  $show()
AV NEAELIZERZL D, methods: :show() ZBHRMIZSIRT 5.

$trace(what, ...), $untrace(what) trace B D ML —ZA L TNy JHEEEZ SRA Y v
R what (2@ A3 5.
HIED 2\ signature I ERE, trace EADETOFIEIRMETE 5.
ZBAY Y REA TV 22 b LTHE 2T AICHTA24EKEE UL THEHTE 5.
FEIE TOF Ny 7 Ofi% R K.

$usingMethods(...) ZDA Yy NIZX bbb 2B AY v NIZS[HFFETHEMLT
LRI E UTAHTZFED. BIEDAY Y ROA VAR —)LDIA— N7 = — Xt
TlE, BEEINZAV Y RPRED NS, FEEENRL T THELODNATED A Y v
RE2EZSTDHIEVRARARTH WAL apply BAECZ ). EHEEIENE A Y v R
WBEEINDIHENFZRWD, F5TBZLIFMETHS. $usingMethods() 1FEST
REZIETH U2,

ATV NEELZZODOFHIMEMAT S

.self A7V 7 MEEANDRIE ;
.refClassDef 7 7 AEZ.

EHBINEZWMIINS 2 FEESTRETERL, FUT—BICEE KR ER D=
DIZFD UILEiZ2E5 0 LNanwDT, LN "." THIIMEEET DI IIE
BTl 70,

Ny —BRA—NR—SAENEAY v R

SO IAFDOAY Y ROBEBEIIEEL LTOX TV NEKTH B, ZhigA 7Y
7 b ke e HEFELIZ, WMEMmoXY Yy R2EHIZZRTLZE2HT. TD
BEOBIZZTOHIZBB I SANEBZINTWERNy r—VDL4RTEMTH D, AV Y
R DEHHEIX, BEINTWERES 22T, Ny r—YogiEftoeToLt
TV hADT IR ARED,

WD r —VHDBRIBA—NR—T T AR2EL I TARERTLHHE, Loy 75—
VOYLHIZEMDRZDHRE R ORENITOVWTEKRIAH S, setRefClass() D 5K
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N

inheritPackage IZH L \WA 7Y = 27 F OBEENH DSy r — b OfkR 7 5 A % fk& S
RED, BIEONYr =V DZRTEMP SMET 2 Z & 285 REDE2EHIHT 5.
HELUA=N=T T APEDPRAY Y RERLMHENT WSS, TEUTA=NR=2F R
D77 3INVEYR=-PTEEDITFEAELTOWVIUE, FrL WY 7 — I OBEE % i\ it
FBIESHIVLE LN, T, S ULA—N—2 5 ANAKEFEMGHD-DIZE
PRTWVIUE, ZORRIZBEEFEOA—NR—=27FAAY Y REELZI L LR\, A—
R—=F2RXY Y RREHIELFIT B720121F, ThoRETNSDNRy r— IO
BETEELRITNIERS T, ZLTHLWAY F =Y Ins 2B AL TNnERS
AN

ELLHDHIETE, HAHAEDRAY v NIZBIRI 7 ARAY v RITKT 2 1EHEE 57U 2 (E
LW DU UARBMIZEBEEOBEBNSEB I AL TV 27 M2 UHET 2 &5 I2EEFHT
BEDIZEPNDIRBRERD L0 LN,

HEREIE AMERA Y w R 2RI 5. WA Y w NIZEFIF ED self BB I AXTY
T MERTE—FIBOBEBKE LTEIPNS. ZOHEBIZZBBISZARAY Y RIZHT 5
EHREUTEMEEINS, AV Yy FIZEEIMIZIECE SN, BRHOBIBIIREOA TV o
7 8T, HUHNIEMDOFIEIIEBRORTH LIcEbETEINS.

HEAY  RIZZ DRy r =iz d5Y —Aa—-—RFho@EFEOEKTH DT,
L ERTDOLTOA TV 27 NZIT 22 AT R, BRI AFOME AV vy RiZ
.selfsname & WHJEARTHHE I NRIT LR S 7\,

HUHLHHT self ZFE—5HE U THWZ L RITFE, B FO IXIRIIC
externalRefMethod(f) & U CTEMAEET, THiEA YV vy NITH U THREET 5 Z &3k
%27 5 A "externalRefMethod” DA 7Y = 27 b &KT. WO EIFKRLLTAHTY
7 MRz HInT 5.

WEAY W RIZMEEDBRIBY 7 A U TR TELZNZNS BB ETHR WD A%
Frigwv, 2o ldEZELOPEL <, AFMEMEL, U T (D2)ETHLEW.

HE: BLTDOBBI I ANRRSLHON Y r =T hDY T2 5 A0y r— I D
molX, BN r—=Ino DB HERZ T EFHSI> AV vy KE2ELZ2TINS6DM
BEZERIGHITIEZZ DR KDEZDT, ETOAV Y RBESOZTNS ZBATSHD N
V=I5 EIET S.

SR 5 ADEME

setRefClass DIFOH UIdRik7w 27 2 A% EEL, TLTEDT T AT 54/
BOA Tz bERT., ZOA TV P NI T A "refObjectGenerator” 2 FfD ; %
X "function” % "classGeneratorFunction” 2@ U CHk& L, ZLUTRBI 7 A0 5
DHFLWA TV b2ERTEOIIFCHTZ e HkS.

BENATV2 7 VI ERBRIIAATT S22 bThH DM, EENLER T
BV, ZFNFEFEOMLSATERAY y FEEHALMIZTY 22235701252
MTEDH, BEL U THBEEEINIRD D ICEENLRSIBY TV 27 NI T A
"refGeneratorSlot”) M AW v b & UL TOFBINRERA 7V 27 N2FKD. LY T
7T ARFEFOBMY T AERBEREE VLR L 72 10, 233 "refobjectGenerator” Tl
72 < "refGeneratorSlot” 24 727 5 AL LTHOLNERETH 5.

X7 S RAEHETH D def &7 T ADXFEHNZLTH S className TH 5B, AV v NI,
ZIBAY Y RIZEHTAEANLTIZT7 72 AL, ZLTIZITRAIZHTEIHLVERRBAY v R
BEHBRTDIVIADOSDA TV vaET 5. HWEMHETESLAY Y Rt

$new(...) ZDAY v KX setRefClass IZ & DRI NS EEBOIEOH L L EHETH
5.

$help(topic) MY ZIZBET BNV TRRIZTY >V T 5. BiliEhbd by 7 2L
ZBAY Yy RLT, IR TWTEINTV AL THEL.
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TV MENBERITIAY Y RONRCHLURYIT, B UHNIEFHC KFa A MY
TIAENDE, BIRAYV Y RIEAV Y NE2EBETIEBRORBFOE 5L LT
HEASCFEFNF /IR DV EFODZ KD, ELESI RS, ZOXFEFNIAY
Y RIZNTE2HERFa A b I b GEllIZET“SRA VY R2EI 2R L.
FEY IZREZ LSNP NEY IRy RZTRWE, 7T ADAY Yy KBTS
Vo hInb.

$methods(...) BIEAZLWE, ZD2 5 AIIRTELBAY v FOLHTZERT. —DOD
XFHNGEIETIEZEDZRIDA Y v RBRINS.
G EDFEIEIAY v REHET, H72h D setRefClass() ~D methods 51+ T
REINZPDEI DI T AFIZA VAN =L ENDB., setRefClass() NDIEVH
LORODIZ, ZOLIITAVYY FE2REETHIZLFELIVHARLRY —Aa—- D7z
DIZHERI NG, FEMILHEISBA Y v NE2ELIEZ R L.
AT AEETDORAY v NI, HIBIZIE NNy r—yo—#e LT, 77 A%
EHETDEY —AT—FHIZERBINBZIRNETH S, BT, AV v FIZLRTEM %2R
DNMEI NN r =R THERMRZN 7T AXAY Yy NiFITIAEEDOT Y
rINHREF v T 5.
FHLUWAY Y NIIMEEDOBEERINT WS AY Yy RELZFITHIRTE 5 $methods ()
ANDZDIECHUFTREINIMDRAY Y REED). LELEPSEBIZEEIN
T2AYw FIFEBIT SN BNZ 2 IZZNSRHLVAY Yy RERUTHI RN &%
HET (ENVECARTOBFEDAY v REFHEHRLRWVRED).
AV RERORICIEZTDHLVEHZL U TNILL 252 5.

$fields() WMDY A M &KT, KLIMNINT 227 T A&2FED., EEPITT 7 2 ABEN
B X N TWBHHIZZ T A "activeBindingFunction” % &fD.

$lock(...) Bl DMK IO Y 7 &35 s BRNIZES tay 7 XYy RARTEZIN
2RI —EREH LI P Ly, TNE2EICERELEID LT RARTS
—EEEREIT.
HUBIEARLVIZETHEINS &, XAV RiZay 2 E3N-HOL4Ei%2KT.
RN T 7 AUz L EZSI Moy s TcEiwvwdthsT, 7272 AH
BT BIEL CIFTHEND LTI =I5 LD ITERTE B).
Mz y 7352 TOA—RIT@EEI TADEHED —HTHEIRETHS ; OF
v, MoHAE LUERREMEIZZ 9 AEZDHHTH Y, BTN SNDENN LML
TiE7zwv. Kz, fidEEMZ2F O MINy 5y =Y s S AhTlday 7 T
W 2T AAYw RIEZ I AEEDOO Y 7 INT-MEEF v IT5 Oy rX
Nz 0B TH Y ZHERT E R0,

$trace(what, ..., classMethod = FALSE) T D27 I AnSAERINILA TV 7 Myt
$BH5AY Y Kwhat D b LU —ARZEMHENLT 5. ATV 7 bD ML —R1FT 5
AMSDA TV 7 MIXT 5 $trace() AV vy RERBRIZEIET 543, —DO0D&
WERD., TN IAF TV DAYy REZEHRZEEHTS7-0, bL
— AR ETDATV 7 MTHEHEN, PL—ZAXAY vy RBREHINZEDIZHL
T Tl R,
WIZ, A7 avDOF[# classMethod = TRUE XA TV 227 FEHED A Y v R
DML —=2%FT. BETIE, what ZZDOA TV 7 vBRZFIHT B ERST
HBYITAFDRAY Y RHDA4HTE LTINS,

$accessors(...) OOP 70 5 I VI NI RALE2[MSHEODPD Y AT LIILFTIZ &
LEBEDOT 7 ATIERL, BMIZINT 2 BELHEAY Y REHERLAZD
HMET S, B UIDAXAIDEATHI# abc & x$getAbc() THUD L Z N %
x$setAbc(value) THHME L 7z 174U, the $accessors AV v KA3
FBREINIZMIZH TG L EREAY Y REEYHTHENZEKTHS. IR
NIXZ OBRE R S BLE X722\, RS, T 2lBA 7Y 7 MHEiTHI S W
=B CcERT 2 —MRINREES L 13T H BRI .
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=yt
£33

BT T AL R A 7 "environment” DT — R ERERKD S4 7 T AL L TEEINTWS.
BITERBEHOAFMN EA TV 27 MIInd 5. BIEUZBEE T 51l 13 active binding & L
TEREINTWS., Bz, BEIhz2 5 22RO OIS~ OMEIE LRl %28k 5 7
T 4 T RO HLRIEATEEINTWS. HlzlE data E WO IZEE S 5 205
DIEZEDOATY =7 MZH U TR x¢data DRI TR T 7 ATES. Z0O
I FANDAY y FHRTIEMIE data WO HFTT 7L ATE S, By 723 NTVWAR
Wl IE x$data <- value DIEARDRKREATHETE S, AV Y FORNHTIE, #ITELA
x <<- value DRBATHEH RS, HET IEFAPMEITERELES. ZOHEBETD
FEHER 22 R ORI A 7Y = 7 bOBREFTENE2MET 5. b LN EESINEZT 2
Y AR ERTIE, UL EE X7 OB EOH .

AV RRATV 7 MZRHUTHEHEND E, AV RE2EHTIEBIIA TV 22
FOBREEHIZA VA=V Eh, BEHROREIFEURETH 5.

FEDENWT, HTLVWEIRY 7 R3S E D e [F UK IESIRNR S4 7 T A% [kAT
X5, LUIEBHEI IALPSDAT Y FHBOREMEEZ SNER 5L, ZHIXEE
BWT7 A4 77 TlkEW. »HORKRRGIEPTFENLIOTIRAR TN RUA 7Y
7 MR T BB E BT XA LADORIEIIEESKIZAHETH 5. AT, 725 A
NI 2HEEAY Y RigAa Yy bR 50M%EY —FITRET, ZOZTADYT I TR
XS B AR e E# R E ) M AREMEN+ 0 H S, S4 7 T AhD ATy MZEBIL 72
MEEHL, TNOERZDIIANSD S4 KTV =27 MhSHIIIET B DA — I b
F L.

VATLBAVEYT AR

BOMPDEEIFZIFTALITIAR—ADAY v REHWEZBR—2D0 705307
ETNEMS. FAELMOFEMOBBIRFOENEHE LT, TNODFFEDNELLIXZZ
TFHINZT O T IIVITARANVE BN H S, SEADRA VX T oA AN
DPDONN Y r— IR EET 5.

ZZTORBI I AERITIRIIZENANESET DI 7 AT 57y 7 24T
5, 253 AFDMEIEZIFAY Y RADT 2R AIFA VR T o4 A%8E 0 THHAREIZ
INBT T AHIET D RDOBMI T ADEHRIC L D FEETE S, HMIIZIE, VAT
LA VR T oA AR T ADER (EDXSHMERAY Y REFEOH, Mizwd
57T, ENDhERARD EHAL, F) 25X TR I ADERKDFEMOMmEE % R 5.
KRz, 72774 7#RITEGE L RE T T 2O T 7 A %23 L, EBOT 72Xk
SATALEA VR T A AL DB EINS.

RDOAYVw RE/FHIFMIMEEOSIBI S AZELTIZZ SAEHZBIZED BT EHNH
KB, AV R z2l-7z0BRETE, ZTUTHPAY Y K231 VX7 o1 AHED
RHAETCHEHBEEHEINEZNIZEST, DoAY v RE2FEBBIIIIFOCHET Z EAHEKS.
ZDT7Ta—=F AWV ATLBA VR T A4 ZIZDWTIE, /Sy —Y Repp D/N—
Tayv 087 FxFNIEE R K.

TN Y

B#EDOR DTNy 7 ML —ABEEITISBEAY y NIZ@EHALRS., Z2BAY Y R
debug A TV b DSDFDHEMMIZIZFDA TV MIRNTEHELDEAY Y KD
HEZ TNy 7T BDICETZ NSRS ; HlZI1E debug(xx$edit).

FOD KD FZWABRMHNTTH trace BAEDSIHAY v RNN—=U 3 VITH U THHTE 5.
SInT B strace() BIRAYV Y RBRA TV 27 b BB 5 AERBIIHLUTHIHTE S
(DD xx$trace() 7 mEdit$trace()). $trace() 2A 7Yz 7 ML THES L FD
ATV MIRTERESINIZAY Y NORROEEZIHTE ML =A==V a vk
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BETD. $trace() 2T DV T AW THEBBMIIFLTHES LZTD I T ANSDET
DEHBDA T2 MR TEI L —AN—Va Va2HFETHFLTHLEIE, LR
VY RPEZSINTVELSZDENZEF I TWARITNE, FD7 T A»5DEEEFED
TV MZRLUTH).

EHoDGED, BT T AN S4B TIEZ WD LN WO THRERZ signature=
BRI D trace AN R TOFIBPRATE 5. ZHIEHFEN R T Ny 715
I A A R A )LD trace(what, browser) ¥ BMEA YV v R &N EEHIZIHES 5
trace(what, edit = TRUE) Z& L.

Author(s)

John Chambers

Examples

#H THBA TV MIHT 2EEATT 1 4.
#H XYY R sedit() JMEDHHHHELEET S :
# XYy R sundo() IZREDREEXTICRT.
mEdit <- setRefClass("mEdit”,
fields = list( data = "matrix”,
edits = "list"),
methods = list(
edit = function(i, j, value) {
# ROXFHINEIIT Ay AV Y RERFaIXYMET S
'Replaces the range [i, j] of the
object by value.
backup <-
list(i, j, datali,jl)
datali,j] <<- value
edits <<- c(edits, list(backup))
invisible(value)
1
undo = function() {
'Undoes the last edit() operation
and update the edits field accordingly.
prev <- edits
if(length(prev)) prev <- prev[[length(prev)]]
else stop(”"No more edits to undo")
edit(prevC[11], prev[[21], prev[[31])
## trim the edits list
length(edits) <<- length(edits) - 2
invisible(prev)
+
show = function() {
'Method for automatically printing matrix editors'
cat("Reference matrix editor object of class”,
classLabel(class(.self)), "\n")
cat("Data: \n")
methods: : show(data)
cat("Undo list is of length”, length(edits), "\n")
}
D)

xMat <- matrix(1:12,4,3)
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xx <- mEdit(data = xMat)

xx$edit(2, 2, @)

XX

xx$undo ()

mEdit$help("undo”)
stopifnot(all.equal (xx$data, xMat))

utils::str(xx) # BEATHWAY v RO@ELRIETRT

# REINLZATI I MIAY Y REMAS.
mEdit$methods(
save = function(file) {
'Save the current object on the file
in R external object format.

base::save(.self, file = file)

)

tf <- tempfile()
xx$save(tf)

## Not run:
# BRISAEMET S TIlOE1—T
mv <- setRefClass("matrixViewer",
fields = c("viewerDevice"”, "viewerFile"),
contains = "mEdit”,
methods = list( view = function() {
dd <- dev.cur(); dev.set(viewerDevice)
devAskNewPage (FALSE)
matplot(data, main = paste("After”,length(edits),"edits"))
dev.set(dd)},
edit = # ED AV Y REEEL, ZThHhroEIOY b
function(i, j, value) {
callSuper(i, j, value)
view()

m
# L ERIBEXV Y K

mv$methods( initialize =

function(file = "./matrixView.pdf"”, ...) {
viewerFile <<- file
pdf (viewerFile)

viewerDevice <<- dev.cur()
dev.set(dev.prev())
callSuper(...)

1

finalize = function() {
dev.off(viewerDevice)

D

# ATV MDTNY T XYY R sedit() D browser() ZFEUHT
xx$trace(edit, browser)

#H AY YR $undo() HD Y TR mEdit HEDETDF TV MaTNRNv Y
mEdit$trace(undo, browser)
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## End(Not run)

removeMethod Remove a Method

Description

Remove the method for a given function and signature. Obsolete for ordinary applications: Method
definitions in a package should never need to remove methods and it’s very bad practice to remove
methods that were defined in other packages.

Usage

removeMethod(f, signature, where)

Arguments

f, signature, where
As for setMethod().

Value

TRUE if a method was found to be removed.

References

Chambers, John M. (2016) Extending R, Chapman & Hall. (Chapters 9 and 10.)

representation KRFLF I IAEHIINTE IO bR A TE2ES

Description
InsiFEnETNAgy b A—NR=2FAERBTIHIITY I VIV A LS
OhXATHEDY AN EHKRTEHAOL—T 1 VT4l TH 5.
setClass IZX 9 B 5% slots & contains &5 TIXHERE I AR\ 728 representation()
BB RS AR TIZARW.
prototype() BAEUII ST B 518Uz U CLARI# 5 Z & AAHE 2 A%, [F U5I1H o Hifiz
A NDFEBRIZHEZ 2.

Usage

representation(...)
prototype(...)
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Arguments

FKHOFOH UIZE DT TH D582 5. ZaifEL D51 50%
FULKEBINDZ TIADIET S22 5 ATH S ; &l & 518035
LW2 I AhoRMm ATy hE@EAL, £ TANEDL SR A
Oy hERFORENEEET 5.

prototype DIENH L TIX, H LARIELOFI DD 605 L,
FNERMEETCTO MR TAT V27 M T 2REBE2 KT 5.
— DXL VWHHHLUGIMEESEZADIETT—ThH 5.

Details
representation BRSO Z LM T E2 T AN 2EHT 5. &4 X7 7 ADLHT %
FE LRI NIER S 200,
7 7 A#41% representation BFEONH S N RFFEET 2 A E TRV AD, & UIFET VX
BITHAK 7 T ADEAMNSEAINZAOQ Y MEAPEHL TV WHAF oy 7T 5,
prototype NDF[HUT @A T v M T B 404 EOHWME, I AA TV VH
KEEZDLA T arvOE—58TH5. ZAEIELOFIEIEE UERIIHT LT — X5
DB BHRHCHIIPNZEHTH 5 (FOHl % A ).

Value

representation OMEIXBIZIENUMEER F o v 7 ENFBOF DOV A NTH 5.

prototype DL 7T b XA T2 L TflibNE A 7Yz b THDB. 2T v MIFIHE
—HMUYDH DL LI ITHEINTVEY, EHIETEHEDOIELEEZ T ANTE5DIZT T AE
ErlibWnw (TR NRATA TV NIEHEEZEST-DITHEDNDEDT, TR
ARETH B).

References

Chambers, John M. (2008) Software for Data Analysis: Programming with R Springer. (R /N — 3/
a LT, )

Chambers, John M. (1998) Programming with Data Springer (A ) ¥ F IV D S4 )N— 3 T}
LT, )

See Also

setClass

Examples

## "numeric” TV IV NTHBIRIEEICEESINAZZXAOY b
## "smooth” EFBH, VTR "track” ZILRTDIFLWI T RICHT 2R\

representation(”track”, smooth ="numeric")

setClass("”Character”,representation(”character"”))

setClass("TypedCharacter”,representation(”Character”, type="character"”),
prototype(character (@), type="plain"))

ttt <- new("TypedCharacter"”, "foo", type = "character”)

setClass("num1”, representation(comment = "character”),
contains = "numeric”,
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prototype = prototype(pi, comment = "Start with pi”))

S3Part S3ARANDAT V2 NS4 FADFT V27 b

Description

HR(S3HD 7 T A1E S4 7T AL U THHTE (setOldClass DIFH LIZEL D), LT
ZMEIEINTE., ZTNODITTAZTNDPSERDSA 7T AIZEDONS (DX
D, ZA—=NR=20F2)Z Wk, BERWAYy Re2oy MZS3WE#HE2525Z &
MTES, BB SPart IZZF5 LA TV 7 D S3ENE2FVLLEVEBESHZ D
35, S3Class X SBAXANDI T AEZMOHULZDESHMZ /DT 5. S3Class & F
7z setClass ~DIFOH U H T S3methods=TRUE TH 5 S4 7 T ANSDA TV =7 MZil
HAEhb.

ToFMER L. £7283 & sS4 EomblIA#,»FmInsd ; Hi<S3&S4A4ATV o
K.

Usage

S3Part(object, strictS3 = FALSE, S3Class)

S3Part(object, strictS3 FALSE, needClass = ) <- value
S3Class(object)

S3Class(object) <- value

isXS3Class(classDef)
slotsFromS3(object)
Arguments
object BEEINIZS3 VT ARIIRT B2HBIITANLDA TV T, &

BT IARNFDA—IN—2FAD—D & LT setOldClass DFEOH L
WL o THEEBRI NS S3 7T AERDD, HEARWAERT My, 155F 72
WEAA TS 27 R A T2PWET DI ANRSDEDTHENST
»HbB.
BBOBEIZH LTSI ATV v 2FNRETNEMEKD S3 D TH
5L\ IR CIRMETRETH 5.

stricts3 H U TRUE 22 5 1F, S3Part DNRIMEIZS3I ATV FT, £8TD S4 A
gy MIEOERIANSE, TR0 NE, S4 ATV PAEIZKEEI
55 HzE, BERBIIHES3 ATV 7 b TREBELS3IZTAOTEF
& LT D set0ldClass DMES S4 27 T A,

S3Class A7V bhDS3 A0y b UTHREEIND character X7 kL,
W@, U CHEETIL object HD AT Y hZRFET 5.

needClass BEEWIEIZZIDIIANFOY T IS5 ATHDEIHAERINS.
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value S3Part<- IZW L TIX, A7V D S3HHICHTIBESHAME. Z
NEXSAA TV N THBIRBEITE N ; EE, ZNS5DTTANSD
ATV v RELZEEOHEFELWIIADSI ATV b %
new NDF|HE LUTHEZRBZIZL>TTHS.

S3Class<- W2 LTk, S3 AV v ROBEINFEHIZAHT 2B E LTfH
ONBEXFHIRT ML, ZOEESHABEBIZISIDA TV 27 MMED A
Vo REIRIZMES Z k5.

classDef DI AEBEA TV Y MT, getClass WIET X574 H 0.

Details

setOldClass NDOM-FH LTS3 77 A2&FEH L7227 7 ARG T 5 X FHD S3 R
MV EBEFETS A0y b ".s3Class” 2FfD. TH LT A0 Ta b RA4 T
set0ldClass DB THED 5NB T D AT Y MIXNT BEZFFD.

flid S4 7 5 A1 E L5 S3methods = TRUE A% setClass IZEfftE s E L 20y %
o ZoBEAT Y MET T AD S4 KIZEEIND.

ZIO5ULEIIARETSZ (EL)HLWSE 75 AFEMICEI L 20y h&FEL, BET
78 b XA 7iF setClass ~D contains= M TCHRE X NS HEZFFD.

S4 7 AMSDEMNDOATY 7 ME7a b x4 THOMHERZTDMDS3HY 77 5 AT
ST 58377 A%FKONE LRV, FToflzH X,

strictS3 = TRUE TH BHFD S3Part() IZ 2 TORRMIZERZINZAT Y M E2IHE
LAT V7 bDSAEY "2AT7IZLUTCRRBIZHE S3 ATV M2ERKT 5.
strictS3 = FALSE DIFIZRINA ATV 7 NI T B84 75 ADEDTH 5. —
Bk —fMED D12, S3Part() IZFEMRIZHEANRZ ML, 175, U TR Z 5 A%k
BTB7T AR UTHLEET S, RIZENHMZ S3 7T AL UTHED DD % B
DT ("ts" BESTH DD, "matrix” 1Zi& D), S3Part() I& S4 7 T AN S3 N FEAR
ATV NRATOEYL A== T A %FFOMED S3(OFEVIESHA TV M %
RZE D LEHAB.

ORI EHREEZELS DO RNRIGHIZS4A X TV 27 N TRWZ EOMEEEE
BA=NR=DFGAXT I NGB8 THD. bLMAXTV MIZHLTF =
w ORI DHLZEEETCHTE, FAULLZL—TIZHomVWEDIIERTAINEND D
(fooS4 1% fooS3 ZIFVHL, ZTNIES4 ATV Mz L TF v 2 2F0WE L THDY
fooS4 Z LS L MHEMNIZIEOHS). S3Part() % strictS3 = TRUE & HLZIFONHIdZ & 1%
TN —TRET TS S.

S37FADA TV T NONFIIEBPHIMEFEZHRNDT, S3WAZELHEITX
Oy bOZLMEF vy Uiz, RTIEHZAT Y MIWERNIZIZEEE LTEREINT
WBDT, TSI WOIFEET I EFar—3nb. L L S3 27T A%2HET S S4
I IADSA A0y h4E LT S3EHOARTZM, ZLTS3I— NS4 ERIIMD
RIER T FAMSDA TV 27 NMZEWEEHRET 5 & EIXHELREPEZ 015 5.

UIEUIX S3Part IZHUCA TV =7 M EFLED 7 7 ATHREIE#RT 5 Z L TltlF o L
ZOTRETHD ; AV Y REasDBA—NR—=T FAZWO HTHBESHZ S L SITIEA
Oy hEIELUSWLET S XS ICHEINIZERSI NS,

B slotsFromS3() &4 7Y =2 D S3HHICBEET 2 A0y MIT 72 AT 50D
IZERIIZ D N AR TH B, ZOBEBIZIT B XY v FiE set0ldClass AY
S4Class B L HITIPE O T N2 REHEINIZESo NS, HEHE—DD S3 21y FA'H
D, 37T AEELH, SacClass 5IEUL S3 7 T AN AK S4 2y b LTS Z &
W2 HAHEHEINEBEEZF O SITEBMO ATy b 2L TE 5. set0OldClass
DRFaAy hhoWnd 8% 7L
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Value

S3Part: S3MEMHZ KT ET 5 (£ L THIEL S3Class & keepSlots 26U TH L NT S
CBRIZS4 2Ty b)), EOFIH strict DFiAZ R K. £ LD TRUE 72 5 1XB X
NBMEIESIATI 7 bTH 5.

S3Class: H L2 I AN T 5 .s3Class A0 w b 2FTIE, A7V MITHREX
N2 S3 7T ADXFEHIRY MIVERTDHRET D, 621 0IXTAEB B O B 1%

class.

isXS3Class: ClassDef IZ L D EBINLZ T TANSI 7T AZIEEL TWVWBENE S NG
U TRUE 7 FALSE Z K3 (2, TNHS3 7 T AZ BRI 570D A0y hERONY
S ).

slotsFromS3: f# 3220y hDIZFADY A b, FRIFEEOMOA TS =7 MTH
ERCE-D S

S3&S4FTT Ty N TiE

RADATI o ME, ATV WS4 75 AHEL LTI DE I E2iERTIHN
WYy hEFED, ZOEY MEisS4IZEDTANINZFLTCasS4iZ &ty - A 7%
ENHERSL, BEOEBIILPUERESF o v 7@IRIFfTh N ; £ETOFMMIEL
CHFINTWS Z LD HAICHERRL ITFi5>RETH 3.

FOHENRTWAHIEE LT, RIS T A "s3" & "sa” I[THEHIEHRT 27200 A v R
EFRINTWS., KRIRX as(object, "S3") & as(object, "S4") 1L S3 & S4 ATV o
FEZNZTNRT. MATENGIIEWZEIERSTIETITD K5 12HD, S4 ~ND5RE]ID
BIZEA-BELEZS2F vy 79 5.

#KBIA as(object, "S3") X DD HIETHS Z L WHIKD. BRI N/ZS3 VT AD—
OMEDA TV MZHUTIE, READ T 7 ZAEMED class(object) DNERET 558
BRELZEXLTHDSI IV ITATHDI L EMFEMT . L LERI N T ADBRADE
Mrzay b EFTE, Zho B XEEEI NS,

as(object, "S3") DMDFEHEIZSA A TV b 2RO FLTEFNEZNIGT S)EMES
oS3 A7V MIZHT S, L LS4 AV Y REEFHTLZZRLIZATVZ b
EEELZINE, ZoZBRNERE LR GIETHD. ZNET— R0 %2RD S4
75 2R U T DAEKERD.

FIAA as(object, "S4") IF class(object) D S4 EENSDA TV 7 bEEDHTI
DIZA TV bhoEWEZES. T S3FEIZEHOMIIERZEI NS4 A TY
T FDON=Ya VEEDHT BN LEETH D ST 258 ZFD new 720 L
TEDZWD, LDPLBULSAA TVl MR EL S5 8EFOUHLAY Yy KEFo
e UTHZORATHHATE S).

References

Chambers, John M. (2008) Software for Data Analysis: Programming with R Springer. (R /N — 3/
a V).

Chambers, John M. (1998) Programming with Data Springer (A V) ¥ F )LD S4 X— 3 >, )

See Also

setOldClass
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Examples

## S3 VTR "Ilm" &HERT 2= DD,

# U7 F R "xIm" FEET, "yln" (ZEEN

setClass(”"x1lm"”, representation(eps = "numeric”), contains = "1m")
setClass("ylm", representation(header = "character”), contains = "x1m")

## stats::1m ICR T BBIFTEHEIND L D74 1n.D9

y1 <= new("ylm", 1m.D9, header = "test”, eps = .1)

xx <= new("xIm"”, 1Im.D9, eps =.1)

y2 <- new("ylm”, xx, header = "test")
stopifnot(inherits(y2, "1m"))

stopifnot(identical(yl, y2))

stopifnot(identical (S3Part(yl, strict = TRUE), 1m.D9))

#H INODITRIE 3 WHELT 3 YTISRICHEATES :

myData <- data.frame(time = 1:10, y = (1:10)*.5)

myLm <- Im(cbind(y, y*3) ~ time, myData) # S3 class: c("mlm”, "Im")
yml <- new("ylm"”, myLm, header = "Example"”, eps = 0.)

# "xIlm" & "ylm" [T BEBKDY TR,

# LHL $3 25 class c("mlm”, "1m") %3ILART %

setClass("xmm"”, representation(eps = "numeric”), contains = "mlm")
setClass("ymm"”, representation(header="character"”), contains = "xmm")

ym2 <- new("ymm"”, myLm, header = "Example2"”, eps = .001)

# LDLIZR "ymm" IZRHLTIE, 75 "Im" @ 3 FRIEFT5—:
try(new("ymm”, 1m.D9, header = "Example2"”, eps = .001))

setClass("dataFrameD"”, representation(date = "Date"),
contains = "data.frame")
myDD <- new("dataFrameD”, myData, date = Sys.Date())

## S3Part() T —9EH%EFD(.Data A0y MICEAINS

setClass("NumX", contains="numeric"”, representation(id="character"”))
nn <- new("NumX"”, 1:10, id="test")
stopifnot(identical(1:10, S3Part(nn, strict = TRUE)))

ml <- cbind(group, weight)

setClass(”"MatX"”, contains = "matrix"”, representation(date = "Date"))
mx1 <- new("MatX", m1, date = Sys.Date())

stopifnot(identical(ml, S3Part(mx1, strict = TRUE)))

S4groupGeneric S4 7' — THEFRAI B EL

Description

)V — TREHBBIZ N LT A Y v FRZERTE 5. {270 — TIRHKBEBUL T A
BES 28D MDA VN — TR BIECE Fi .
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TNV — TSI U TE BRI NZAY Y NIZT V=T DEA Y N—IZH U TEE
INFEEICAYY RZEEZ5TH, ZJIL—TDRA U NN—= 2/ U CTHRMIZER I N7z A
Vy RIEFE U Y 72 F ¥ 2RO I — TR A Y v RIZELT 5.

ZDORFaAY MEHDOFHTHENSINZBEEILIE T methods /¥y 7 —IJHIZIES D, ZD
B&kE X setGroupGeneric %:ﬂ?U\HjT ETREED T IINRFATES Ny Tr—v
methods 23S M E N TWBER D).

Usage
#H S4 T I — THFHIEEEK

Arith(el, e2)
Compare(el, e2)

Ops(el, e2)
Logic(el, e2)
Math(x)
Math2(x, digits)
Summary(x, ..., na.rm = FALSE)
Complex(z)
Arguments
X, z, el, e2 ATz b,
digits round X signif Al B Hi%K.
AV R oI NDENMEEL
na.rm FmERAE © REEAEZ LD BR< A2
Details

T — THREFRIBEEIZ S U TIE A Y v REZBHE O X 512 setMethod ~NDOIFUH L TEH
TE5. J)V— 7RI U CEEZICERINIRETERVWI L 2EET S -
HUEOROEYBRTTI— Ay =YD 5. T — THRIEERIZRT A X TF—&
Na—REhde, EHINZAVY REZNV—=TDA U N=Zx5T AV Y RiZkb
M, MUY T2 F v 2RO A UN—BBUIKH U THEBIZAY v RBABEI N TWARVE
I THB. RIFT IV — THRHME R ITMRA XY v F ORI TH DB EERE S iz A
Vy RDBITERINDE L WS 22 ThHhD. AV y RERIZETAL0Z IOV TIX
Methods % Kl X.

RSN T2 RA TV 7 bW S3 70— 7D Math, Ops, Summary % L C Complex
M5, S3groupGeneric Z R L. UL INSIE S4 7V — THRFRNEER & 13 ERER T
H5.

K DR TCER I NIV — T DAV N—% getGroupMembers DIFUH LU TE
2 EWHRSE. BIEZONRYy r—IRTERI NI IV — TR W U Tl A
VN—=IIIRDBEYOTH 5 :

Arlth n+n’ n_n’ n*n’ rl,\n’ n%%u, n%/%n’ II/H

Compare ”::H’ H>H’ H<H’ H!:"’ H<:”’ H>:”
Logic H&”’ n | M.
Ops "Arith", "Compare”, "Logic"”

n on n on n o on

cummax cummin cumprod”,

n on

n o on

Math "abs”, "sign", "sqrt", "ceiling"”, "floor”, "trunc"”,
"cumsum”, "log", "log1@", "log2", "loglp", "acos”, "acosh” ”a51n asmh”, "atan”,
”atanh” HeXp” Ilexpm1 n ”COS” ”COSh" ”COSpl” H H ll51nhll 1151nplll ” H7 "tanh”’

"tanpi”, "gamma”, "lgamma”, "digamma”, “trlgamma



SClassExtension-class 115

Math2 "round”, "signif”

non_s . non n on n on n o n

Summary "max”, "min", "range"”, "prod”, "sum”, "any", "all”

Complex "Arg", "Conj", "Im", "Mod", "Re"

Ops ZFHIZ=ZDDY TN —Thomb I L 2EET 5.
INSDTNV—ThDeTOREE (FIV— TRIBEBEAZ R <)IX R ORABEBTH
5. TS ITEEE TIX S4 MBI TIZ <, ZNo D% x7) 3510 JEE LT
ERINTWVWD., L2ALENS, TNTEEZN ST U TEANZ ® 7V — TR B
THERNAY Y NEERTE S, T rhdiahrniifiEng & 5 IZE8ET 573,
BERTEIDLZ M)y F—TH 5T LiFEDHR. FEHIE Methods % L K.

Math Z )V —7D DDAV )N—, log ZUT trunc IZBMBIERE LT ... 2F>Z & %21E
BT 5. Math T $ 52V Y NZME—DRANEI B ERD72d, Ths ZEBMN5# e 1L
IFOHFIZIEZE NS U TRIBID XV » RZ2FRE LRI Hid e 570,

T — TR BB B S % — 8 D FEMII Software for Data Analysis D i 10.5 % H X.

References

Chambers, John M. (2008) Software for Data Analysis: Programming with R Springer. (R /N — 3/
a X LT, )

Chambers, John M. (1998) Programming with Data Springer (A ) ¥ F IV D S4 )N— 3 X}
L0).

See Also

BE# callGeneric IFFRRRIBIEIC N T2 AV v RZ2FE L L ZITIXIF L AL HEIZERT 5.
T D& Software for Data Analysis D i 10.5 % H X.

S3 MAFRIIEIEUZ X U T ld S3groupGeneric % L L.

Examples

setClass("testComplex”, representation(zz = "complex"))
## "Complex” DETDII—FII/TZE AV YR
setMethod("”"Complex”, "testComplex”,

function(z) c("groupMethod”, callGeneric(z@zz)))
## Arg() ISR BH04 -
setMethod("Arg", "testComplex”,

function(z) c("ArgMethod"”, Arg(z@zz)))
z1 <= 1+2i
z2 <- new("testComplex", zz = z1)
stopifnot(identical (Mod(z2), c("groupMethod”, Mod(z1))))
stopifnot(identical (Arg(z2), c("ArgMethod”, Arg(z1))))

SClassExtension-class k&L K)EAfREZ KT 7 T A

Description

DIV IAPSDFTY 2l MIB—D s BfRERT ; ThoDA TV DY A
MEEZONTZT T ADRTOIIRA—NR—=2 T ) eV T I I A%KRT. ZOFTY
=7 MIEBRBRED LS ITER S, T UTRBAHR, MEELNET2ESHMA SN
LI T SNl EED.
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VIANLDATI Y b

ZDITITANSDA TV 27 MIEEDOIFOCHLUPS, LT setClass ~NDIEOH L
D contains= [E#HH» 5, % L T setClassUnion IZ X D IESNT-EHT T AD 5 setls T
EREING. BREOT—ATIEERIZENH I FIAD 72757 AEFRITREI NS (GO
WHEZ S A %252 & 2L Q).

20v k
subClass, superClass: fEHEX 1527 5 A : setls ~D from & and to 5[ I IET 5.
package: ZTD T T ANFIET BN v r—.

coerce: BIRIZL D EEI NS as() R ZFEITT A0 o oBEITERMEDLDNS
RETIFHENZLE2FEET S, TN51E strict=TRUE Z £ 5 as BEZ 1T 2 H W,
SERIRAY W KRBT S BEMIICES LS.

test: BARDIENL T B0 E 5% T A M T B setls NHIRIIZFEE X 7= test 12
W BGEERE, ZOBEKTIEHLLOTH B.

replace: as(x, Class) <- value ZFEIETHDIZfibs AV v K,

simple: "logical” 7527 T, B LIND—DD T I AMNHOERZFIZEETND D, Tz
W27 7 AW 7 AZIET 2 LIHRMIZBRR SN T WS & W) Bl BERTH
AU TRUE. BAMEZRPEARICRI LTI =20 X Y w R HBIMIZER S 1 5.

by: & U Z DEBAHEBIICHER I TWZRSI1E, ¥ 7275205 DRHOFREOD 2
7 A.

dataPart: "logical” 7 77 C, ® UHRY 7 ANEBRIZY 77 7 ADT =R 5
L TRUE. ZDGAHERY 7 AIEARI IATHS (DFH, HEXA D).

distance: DD 7 7 AROIEHMT, EHFEEENE I T AIHLTIE1T, IdRTh
X DOMARBN T I A I 5.

XYy R

VTR F ¥ HIZ T T A "SClassExtension” ZRiD A YV v RIFEZ I N TV,

See Also

is,as, % U T classRepresentation 7 7 A.

selectSuperClasses 7T ADREDFIED)A—N—2 F A

Description

ClassDef DA —N—2 5 A %K. AaEMe U THRENE T TH-720, EHidERE
PHME D,

INSDOEBITELS RZ2EDICTFTH Iy EINTED, HoTHIRTEIIAEEHED
contains A1y MIZZITEIET 5.
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Usage

selectSuperClasses(Class, dropVirtual = FALSE, namesOnly = TRUE,
directOnly = TRUE, simpleOnly = directOnly,
where = topenv(parent.frame()))

.selectSuperClasses(ext, dropVirtual = FALSE, namesOnly = TRUE,
directOnly = TRUE, simpleOnly = directOnly)

Arguments
Class 275 ZADZEIDNE DB T AEH (getClass & i X).
dropVirtual FARBER 2 A== FAZIF PRI NERENE I 2R T 560
P,
namesOnly HHIMTED T T APED Y AP DRODIZRT MV E T ZET LY

D &R T B .
directOnly BEREDA == F AT ZIBETRENE S P& MK 5 inbifHE.
simpleOnly B2 0 F APLRZ T 2R T RENE D 2R T 5 amdilE.

where (Class N2 7 AHLER T W72 13 i v 5) Class D7 T APLIRM R D
5 BRI,
ext .selectSuperClasses() (X LT, 275 AHEEED list T, AR

IZ1% getClassDef(..)@contains.

Value

character X7 ML (BEE L U TH U namesOnly DXER 5)E /217 7 AHEERD Y A b
(getClass DAERHF D contains Ay k& L T).

Note

BRI 7 2 — 5 L )LD BRI selectSuperClasses() TH D .selectSuperClasses() %
OHT; DX 0 BEHERIRBRODZ R -V EED DL T IHbNEIRETH
5.

See Also
is, getClass ; HIZ & O Hiffif)7n 2 5 A classRepresentation D KF a2 X b,

Examples
setClass("Root")
setClass("Base”, contains = "Root"”, representation(length = "integer"))
setClass("A", contains = "Base", representation(x = "numeric”))
setClass(”B", contains = "Base"”, representation(y = "character"”))

setClass("C", contains = c("A", "B"))

extends("C") #--> "C" "A" "B" "Base" "Root”

selectSuperClasses(”"C") # "A" "B"

selectSuperClasses(”"C"”, direct=FALSE) # "A" "B" "Base" "Root"
selectSuperClasses(”"C", dropVirt = TRUE, direct=FALSE)# [E_L, "Root" #EL
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setAs Methods for Coercing an Object to a Class

Description

A call to setAs defines a method for coercing an object of class from to class to. The methods
will then be used by calls to as for objects with class from, including calls that replace part of the
object.

Methods for this purpose work indirectly, by defining methods for function coerce. The coerce
function is not to be called directly, and method selection uses class inheritance only on the first
argument.

Usage

setAs(from, to, def, replace, where = topenv(parent.frame()))

Arguments

from, to The classes between which the coerce methods def and replace perform coer-
cion.

def function of one argument. It will get an object from class from and had better
return an object of class to. The convention is that the name of the argument is
from; if another argument name is used, setAs will attempt to substitute from.

replace if supplied, the function to use as a replacement method, when as is used on the
left of an assignment. Should be a function of two arguments, from, value,
although setAs will attempt to substitute if the arguments differ.
The remaining argument will not be used in standard applications.

where the position or environment in which to store the resulting methods. Do not

use this argument when defining a method in a package. Only the default, the
namespace of the package, should be used in normal situations.

Inheritance and Coercion

Objects from one class can turn into objects from another class either automatically or by an explicit
call to the as function. Automatic conversion is special, and comes from the designer of one class
of objects asserting that this class extends another class. The most common case is that one or more
class names are supplied in the contains= argument to setClass, in which case the new class
extends each of the earlier classes (in the usual terminology, the earlier classes are superclasses of
the new class and it is a subclass of each of them).

This form of inheritance is called simple inheritance in R. See setClass for details. Inheritance
can also be defined explicitly by a call to setIs. The two versions have slightly different implica-
tions for coerce methods. Simple inheritance implies that inherited slots behave identically in the
subclass and the superclass. Whenever two classes are related by simple inheritance, corresponding
coerce methods are defined for both direct and replacement use of as. In the case of simple inheri-
tance, these methods do the obvious computation: they extract or replace the slots in the object that
correspond to those in the superclass definition.

The implicitly defined coerce methods may be overridden by a call to setAs; note, however, that
the implicit methods are defined for each subclass-superclass pair, so that you must override each
of these explicitly, not rely on inheritance.
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When inheritance is defined by a call to setIs, the coerce methods are provided explicitly, not
generated automatically. Inheritance will apply (to the from argument, as described in the section
below). You could also supply methods via setAs for non-inherited relationships, and now these
also can be inherited.

For further on the distinction between simple and explicit inheritance, see setIs.

How Functions ’as’ and ’setAs’ Work

The function as turns object into an object of class Class. In doing so, it applies a “coerce
method”, using S4 classes and methods, but in a somewhat special way. Coerce methods are meth-
ods for the function coerce or, in the replacement case the function ‘coerce<-". These functions
have two arguments in method signatures, from and to, corresponding to the class of the object and
the desired coerce class. These functions must not be called directly, but are used to store tables of
methods for the use of as, directly and for replacements. In this section we will describe the direct
case, but except where noted the replacement case works the same way, using *coerce<-* and the
replace argument to setAs, rather than coerce and the def argument.

Assuming the object is not already of the desired class, as first looks for a method in the table of
methods for the function coerce for the signature c(from = class(object), to = Class),
in the same way method selection would do its initial lookup. To be precise, this means the table of
both direct and inherited methods, but inheritance is used specially in this case (see below).

If no method is found, as looks for one. First, if either Class or class(object) is a superclass
of the other, the class definition will contain the information needed to construct a coerce method.
In the usual case that the subclass contains the superclass (i.e., has all its slots), the method is
constructed either by extracting or replacing the inherited slots. Non-simple extensions (the result
of a call to setIs) will usually contain explicit methods, though possibly not for replacement.

If no subclass/superclass relationship provides a method, as looks for an inherited method, but
applying, inheritance for the argument from only, not for the argument to (if you think about it,
you’ll probably agree that you wouldn’t want the result to be from some class other than the Class
specified). Thus, selectMethod("coerce”, sig, uselnherited= c(from=TRUE, to= FALSE))
replicates the method selection used by as().

In nearly all cases the method found in this way will be cached in the table of coerce methods (the
exception being subclass relationships with a test, which are legal but discouraged). So the detailed
calculations should be done only on the first occurrence of a coerce from class(object) to Class.

Note that coerce is not a standard generic function. It is not intended to be called directly. To
prevent accidentally caching an invalid inherited method, calls are routed to an equivalent call to
as, and a warning is issued. Also, calls to selectMethod for this function may not represent the
method that as will choose. You can only trust the result if the corresponding call to as has occurred
previously in this session.

With this explanation as background, the function setAs does a fairly obvious computation: It
constructs and sets a method for the function coerce with signature c(from, to), using the def
argument to define the body of the method. The function supplied as def can have one argument
(interpreted as an object to be coerced) or two arguments (the from object and the to class). Either
way, setAs constructs a function of two arguments, with the second defaulting to the name of the to
class. The method will be called from as with the object as the from argument and no to argument,
with the default for this argument being the name of the intended to class, so the method can use
this information in messages.

The direct version of the as function also has a strict=argument that defaults to TRUE. Calls during
the evaluation of methods for other functions will set this argument to FALSE. The distinction is
relevant when the object being coerced is from a simple subclass of the to class; if strict=FALSE
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in this case, nothing need be done. For most user-written coerce methods, when the two classes
have no subclass/superclass, the strict= argument is irrelevant.

The replace argument to setAs provides a method for ‘coerce<-*. As with all replacement
methods, the last argument of the method must have the name value for the object on the right of
the assignment. As with the coerce method, the first two arguments are from, to; there is no
strict= option for the replace case.

The function coerce exists as a repository for such methods, to be selected as described above by
the as function. Actually dispatching the methods using standardGeneric could produce incorrect
inherited methods, by using inheritance on the to argument; as mentioned, this is not the logic used
for as. To prevent selecting and caching invalid methods, calls to coerce are currently mapped into
calls to as, with a warning message.

Basic Coercion Methods

Methods are pre-defined for coercing any object to one of the basic datatypes. For example,
as(x, "numeric") uses the existing as.numeric function. These built-in methods can be listed
by showMethods("coerce").

References

Chambers, John M. (2016) Extending R, Chapman & Hall. (Chapters 9 and 10.)

See Also

If you think of using try(as(x, cl)), consider canCoerce(x, cl) instead.

Examples

## using the definition of class "track” from \link{setClass}

setAs("track”, "numeric”, function(from) from@y)
t1 <- new("track”, x=1:20, y=(1:20)"2)

as(t1, "numeric")

## The next example shows:

## 1. A virtual class to define setAs for several classes at once.
## 2. as() using inherited information

setClass(”"ca”, slots = c(a = "character”, id = "numeric"))
setClass(”ch"”, slots = c(b = "character”, id = "numeric"))
setClass("id")

setIs("ca”, "id")

setIs("cb"”, "id")

setAs("”id", "numeric"”, function(from) from@id)

CA <- new("ca", a = "A", id = 1)

CB <- new("cb”, b = "B", id = 2)



setClass

setAs("cb"”, "ca",
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function(from, to )new(to, a=from@b, id = from@id))

setClass
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Description

KRBTy M) I/IFERINIZEENDE I TR ARA=—N=TFRA), TTAMMDL T a
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5TV N EMEZDIZHEL TS, BEEADZ < DF[EH 5 Class, slots= £ LT
contains= M FEMLE L XD,

Usage

setClass(Class,

representation, prototype, contains=character(),

validity, access, where, version, sealed, package,
S3methods = FALSE, slots)

Arguments

Class

slots

contains

prototype

where
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validity HEUERMEND L, ZOZITANSDOF TV NIRRT L IEEF
T I AV R (BLEDEIENIDI T AT IHEERA T D
N GIXTRUE 2B L, THRFIXERZHATSE D FIEZ Nl
LEOXFEIFNTHBRETH D, FHMllE validobject & H L.

S3methods, representation, access, version
INSETOFEIEIRDON=Y 3 v 300 05BEIEFEL SN TS
RETH5.
S3methods IX[HXA XA NVDAY Y RNZIDI I A%2EATHEINSZ
L RERTAET75Y. ROGLWA—Ya vidERBWEIHRAZ AL
DAY FIZ—EBUERDHB LIy FTBEILERALDT, 0D
5IEUEH £ 0 FETIEZR .
representation I slots & contains DWW HIZEETN 5D S oA I N
558 THEN, BEO_DOFHOMEHAIZL DR THIEINS.
access & version (% S-Plus & DJERK L H#MHED7ZHIZHEENT VWS

WEHEI NS,

sealed H U TRUEE 25187 7 AEZITHEIXINDE DT, setClass ~DH| DI
CHUIZZD I 7 2412/ U Tldkiid 3.

package DT TAINTEATY a0y r—o%, EFIZHIZUNED
NBERETIH AW, BETIRZ I AEEDZTOHFIMMEZ T WS X
W — Y DA4HI.

Value

TIANSDA TV MU Ty e Bk 2 A TIET. ZOBBOEOH
LiZZ 5 21259 % new DIFOH L 24T 5. IROH UIMEEMEBOS 82D, %
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7T ALUND ZDDOARE B L slots & contains T, R AT v b &%
HKA=—N=T T O%EHTH. ZUoD3[BIFMHETIDI I ANSDETOHERE
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ThA.

TIAGIFEDRAY Y RINZIDIIANSDA TV 7 MIEEZEHAIND D ZRET
5. WABERITEDAY v ROBREAIZ L D EEMICEA I NS %2 EET S. Methods
R L.
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BlicEEEAINZ20y MgIdam—2TRiTiERswn. LErLAERS, Zh
WREU 27 5 AR —2LL EDONSATHREAZIND Z & 2T RN
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contains= Bl O — DO BERIIKIAT, —DDRATI I M RA THWNL DD
DRk R 2 A F(matrix & array) D —2%EETS. TOAT VI bR THh5
Dk ADH % H XK.
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References

Chambers, John M. (2008) Software for Data Analysis: Programming with R Springer. (R /N — 3/
a X LT, )

Chambers, John M. (1998) Programming with Data Springer (A V) ¥ F IV D S4 N— 3 IZx)
LT.)

See Also

7T AD— R IL Classes, AV v KDDL makeClassRepresentation,
Methods.

Examples

# ZDOMOAOY MEFOBELH

track <- setClass(”track”, slots = c(x="numeric"”, y="numeric"))
# JTANSLDFA TSI K

t1 <- track(x = 1:10, y = 1:10 + rnorm(10))

# KEIWRT DR, AOY b EE50E&EDMAS
trackCurve <- setClass("trackCurve”,

slots = c(smooth = "numeric"),

contains = "track")

# A—NR—VZ2AF TV MNEELFTVI b
t1s <- trackCurve(tl, smooth = 1:10)

## "trackCurve" IZFELELD T T RTEH,
# "y" IZ1T750E "smooth” AOY NI EAR-EEERD
setClass("trackMultiCurve”,
slots = c(x="numeric", y="matrix", smooth="matrix"),
prototype = list(x=numeric(), y=matrix(0,0,0),
smooth= matrix(0,0,0)))
#H INSDISRAEFEIBERDZHUCT L TIE ?setls 2R &
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#h MMAABDT =947 "numeric” #HLRT BT TR

numWithId <- setClass("numWithId"”, slots = c(id = "character"),
contains = "numeric")

numWithId(1:3, id = "An Example")

## 94 7 "environment” DBIRY T R & k&

stampedEnv <- setClass(”stampedEnv"”, contains = "environment”,
slots = c(update = "POSIXct"))
setMethod("[[<-", c("stampedEnv", "character”, "missing"),
function(x, i, j, ..., value) {

ev <- as(x, "environment")

ev[[il] <- value # BREBFOATI I MEEH
x@update <- Sys.time() #% L CEHFHEF

X3})

el <- stampedEnv(update = Sys.time())

el[["noise”]] <- rnorm(10)

setClassUnion D7 I ADEHELUTERINDE T T A

Description

I 2D I T AD HEHE UTERNKS ; DFE DK ODLDMD I T AD A==
FALLUTCEEINZIKE IS AL LT, 727 A&, oD 520N %2R
Iz 2HELEVEEE, AV Y ROV T2 Fyvhpftior I Ao gy &L
THMATH 3.

Usage
setClassUnion(name, members, where)
isClassUnion(Class)
Arguments
name FLWEDEY Z AD4H.
members ZDEHDAUYN—THERET T,
where 7T AEHZERITFT AT ; BEE Tl setClassUnion FEOVH U 23 &L

THENY T —=VDRE, LU T —UY 2NN ST
N1 5E T KRB E.

Class 7T ADZHTE TZILEE.
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Details

members D 7 T I EMNEZEDFIIZERZI N TWRITNIER SV, LA LRDS,
TOHID & SIZA SV N=ZFEDEPHCEL SN ITINZE Z 2K E. 77 2AE50FHE
D7 S AEHDRA U N—I1Zm DS,

I AEHDERFOTO MR A TIEE L INULL" DIEFED X I N—=7 5IXNILL TH D,
ZLTEERIINIEBHIDA Y NN=—D I SADTANRA T TV b THD (N—
TVav2150 D RIZELUTIE; o=y 3 v idd LENDRAETHILULNLL 7B
N&RA TEFE> TV,

7T AGHIEZDOEENHAEINT VWS T A BIZAIEEART —X X414 TEIE R D
KROAY Y Ry —=IHTEEINIMD I 7 ) IZEVIERENTWE T T A% AE
LME—DHIETH S, "other” T T AEH TR VIR D setIs(”function”, "other”) &
WARBZ xRz, — iz, ZORRDIEPH U setls IR SNZHYD T T A
DEHEZAZHT 5 ("other” % "function” DEBTIZEEFNDEA—N=TFTADH A I
WA 5).

I AEMIINERAD Y T AEHEEZLTT 5 LS, RbLIZIZIAGHDY T
75 AAAY MHOIFERERET A I LIZEVDUMTSE, ZOF 7=y IBEET 57
Iz, extends(classl, class2) D & 5 BRI NIIN T 2AEHHAEITEFE D2 7 AT
WNIT2DL IR S>T-EEEZ TS ; FHIZNSIMERED I 7 Ahi classt DA—NN—T 5
At class2 DY T 7 FAMTHIBETH 2N ES %2 TANT 5.

I AGHIINTE 0 T AERRA TV 7 MEZENHEIK classRepresentation DHEFRE T
» 52 5 A "ClassUnionRepresentation” £ WO Rk 7 5 A2 KO, 75 A&5HIZ
g B Hin o BB AREIC I T WA,

References

Chambers, John M. (2008) Software for Data Analysis: Programming with R Springer. (R /N — 3/
a X LT, )

Chambers, John M. (1998) Programming with Data Springer (A ) ¥ F IV D S4 )N— 3 iz}
LT, )

Examples
## BEIREBEET —IDELELMIRTEITR
setClassUnion("maybeNumber”, c("numeric”, "logical”))

# BDUIADT 58y E LTEHEZMED

setClass("withId"”, representation(”maybeNumber”, id = "character"))

wl <- new("withId"”, 1:10, id = "test 1")
w2 <- new("withId”, sqrt(wl1)%%1 < .01, id = "Perfect squares"”)

## SHF "maybeNumber” (249 5 X "complex" %HNZA %
setIs("complex”, "maybeNumber")

w3 <- new("withId”, complex(real = 1:10, imaginary = sqrt(1:10)))
## BEEDEMH "OptionalFunction” &L 5 RAEH
setClassUnion("maybeCode”,

c("expression”, "language", "OptionalFunction"))

is(quote(sgrt(1:10)), "maybeCode") ## TRUE
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setGeneric

U WIRIRIBI S 2 €& T 5

Description

R oNZHETOH U WIRIKERZES, D0 ZOBBIZH L TEERS N
Ay RO SFID 7 5 ZITH > TAY v N2 ZHGEH 3 5 B

Usage

setGeneric(name, def= , group=list(), valueClass=character(),

where= , package= , signature= , useAsDefault= ,
genericFunction= , simplelnheritanceOnly =)

setGroupGeneric(name, def= , group=list(), valueClass=character(),

Arguments

name

def

group

valueClass

package

where

signature

knownMembers=1ist(), package= , where= )

KB D SCFH 4. B EHERE U TR I NS IEOH L
setGeneric(name) 13 Z DELATOEBEZEHL, TLTH LRI -7
BRI TR X IG T 2 RMAEREES, BEDOLE, 171E
T HEBUTIEEER VY v RT3,
BMBERERE EHRTEIA TV a VoKL TV 22 b b U
DI 2 I L2 T I Z DB &2 5- 2 TR 5232\,
Z DB EE BB — DD MR NH L 2 N2\ ThH A 5.

H U ZDARTOBBDIEND, HEEEH S Z OB E BRI HR D
EHZIF WL RN def 252720, ZOGEEARNFIE & B
PIEEEUZ XT3 2 BEEME L def 2S5BS N D, FREDGE, def DAL
XZ 59 5 L BEFBEEDEI B —D2DRECHE UHTITD &S IZBEE A Y
v REERT .

HLUMEAY Y RZ2 20U WRIRKERZ/ED 7217 niE, def
1% name & [@] U T4 % FD standardGeneric OIEQH LU 7Z1TTH B X
XTh 5.

FTarve, ZTOEBBRET SN — TRIRNBEROLET %2 5 2
BZXFF]. ANy RBIRF O L — TR O M2 DWW T
Methods % R X.
—DFERENUNEDI FIAZLDA T a vy DDLFEHIRT ML, K&
MRBEEDSR TR Z D 5 A2 KD (F - I3IET %), /2175 &
D—2; IHLRITNIEZT -2 E 5.

Z OBEBDEEANT SN T WA Ny r — D& M@ E BRI R E
INB (BLAPNIENRY T =V RN =U a v 2 EL1S, B
2T Z ORFRBEBPMEE I NE Ny r =),

HEROYMAY Yy Feb LT 25 L RMINEREZ & ZITIRFET 5D ;
BEETIE Ny TRV OEBERIZ R FET 5.

A7 a VT, setMethod NDIFUH LT, ZOREBIIHT 2 AY
Y ROV T2 F ¥ FIZEHNS Z kD BEBANDEAWFI B F S
DEZHFIORTZ Mv. U ... DIERWBIED —D451F, Zhidks
BWZikbind, N—=2 3280 DR K, ... IZBRHREEED Y S
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AF Y TERLS o7 FITHLAVYYRREELENSDOY TR F
YRETDH ... Iy FULRIZERINS., Mz Yy o
dotsMethods IZX 3 A RFa XAV 2R X BHEDON—Y a T,
L OB E Y X F Yy hTIREAEE A Z L IEAHRETH D (2D
BRIk DN =Y 3 v TR I NS LW,

BEE T, ¥ 7 2 F v IXIERRFRAIBEIBUZ XIS 3 2 B BR O KR FR I BB e
S NG, £ LIERMUBERNAEREI N TV ARVWE, BEEIX ...
2R 2TORANGIT, BEERICESETIHFTHS. ... HHE
—DERNBIBDIGE, TN EMEDY IAF Y TH5. ... %
HEMOBIEERFOEBTDOY 72 F vy e LTHES 22k, Y27 %
F v 5180 RN G 2 22 1 id e S 7e\, X0 RS T OB ER D FR
FRAJEA R 8 & H X

useAsDefault  BEERIDER%Z FEFEE T 5. 5[ useAsDefault ZBEE & L Tl
LB RBEE LCTIRETE 2. 2051 8IS TIRIBZ T E TR
W BRI HT 2 R K.

simpleInheritanceOnly
BEIENTZAY Y ROBMAMAZ T 2B THAINDE Z &% R
T BH7DIZIEZDF[ % TRIE X LTEHEZXS; 2% D, setClass ND
contains= B[ TIREINEA—N—T T ANS, 37T 450
E 723 DIRABI 2 T 2 6. RFFBEAIE, L EhrLHI
EDTRHRAZERBAVIFNVDA TV b 2B e MEHIND
MEDHNIE, BRI Rk AZ BRI RETH D, Hiflik
Mk Z ngE e 3 5BBOHIX initialize TH B, EHEPOZTNIEZTOD
BIBEEAUZ ZADODA TV 7 b 2RI ZITNIERS WIS T
H 5.
ZLUTshow THYH, THIEZTDOFHE L TATY =7 b DEELGR
BHZB5ZERERTEHZODTH 5.

genericFunction

flibenwZ & (Aaette UOWEBE M.

knownMembers  (setGroupGeneric IZFf UL T/ZIF. Y ZDIZIN—=T DA N—Zx L THI
SNTVWAEBOLE. ZDFRITZ I — TR T % E#R
MEHINZGA VN —DRIREEO Ty v a3 hizEHz2 ) &
v M T EDIfHbND.

Value

setGeneric BAUIZZ DEWEH D72 DIZFET 5 : B TREI NS XY v N2 TN
BB ZIRET S, name BRI N 3.

EXMERE

setGeneric FBUIZTDOBEEBIZH L TH B AV Y REHZEZ2HET 572 OITHRIRNEE % )
b B7-DIZRUH XN 5.

B HM TR D BRI name 133 TIZ@BHE OIERIKTIET ) 2 7 4 T BT,
OB AERBINBEBIZZZ W WS D TH S, Z0HE, &b LIEUIE name 71
LT 5, HIRIE

setGeneric(”colSums™)

ZDEZBIDBAFDBEE» D A MAIMX NNy 5 —I(ZDIFE/NY 77— "base”) 127217
NI 5720, ZOBEBOBIKIN—Y a VIZBED Sy 7 —IditEo b (7213 H
L setGeneric() NDEFH UAYEHEDY — AT 7 AN ENARY RI4 U ANE
N7 SIXKBIEREE). BEFEOBEBUIREE AV y N2, Z U TH L WA D
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Nylr—=o20y MEA VI FIVOBEBDAEICHRESI NS BITIE "base”). Al UIAFR
PIBEEE B EEESND Z LIFEELRMETH 5. HITIE print DEZRL TR EZ
TRODBEDIZFE AT T 5. HBURBEIED signature I$EEE TIE, AWFIED ENn
PIREINIZAY Yy NRTHS ZeWHk2r2ELT S ... 2ZlRIERNEI LTI
HEIND.

Z DT setGeneric() ZPFOH 9 Z & IZm T IE A U BRI Y]Lb'C setMethod() %
MO ITRICIEAETHE I 2ERT S, B UARHRHTRITINIE, setMethod I
setGeneric HARDIEOH U 2FE(T79 5. B ZBIMIZ bf,b\tﬁﬁmﬁfj e
BEOVRWITBR T I IVIARANEEZLNDS ; LU SKERPOME—D@E NI
HLZES Lt Elfﬁ‘i‘\ﬂﬁﬁﬁgiﬁo)iﬁﬁ%ﬁ_ﬁ?é% vy —U%REDHT.

NR=ANRNY T =V DT I 7«1 7HEHBOHRA B N—T a Y 2ES Z L iEHEK
WL S 2\, BFRIERE U TS Z e WHks £ DIk, shRMDRE %57
T7DIT, WEZR I =R 6 A Y vy RAERUEH I, £ LT OMITEFRNIZH
K., T I T THEBOH%E R L.

F-WNENEIREFA 275 IE 7Y 2 7 0 7TEBOHRKRBIRIN— a V2 EH 2
CEABETH D, T 5ld unlist & as.vector ZED.

ORI IERFRNEI R 2 R DN r — U DG ERDMRFRI N — Y a V&2 AID 72 L TV
WIEDRIRTH 5. IR0, FHbhdDikZ ORROBRIHEKTHS. FOK
ROMBMPEARDOE 2 R L. E5 00566, AEMNRMERIZEIEERED AU AN—Y
a VBEEESNDE L WD 2L THD.

setGeneric() ® =D H Dl O FHIEIITE O BEAF OB & (T MBILRIZH L W iRFR
BEED, LIEVIEEEAY v K2RV, 2054, BRI 25182 EH7
L57-DICEHBERZDEEEGZDBEND D, KRBT D AR X WA D A
standardGeneric(name) TH Y, T Z T name ITFRFEEE D5 HG N E DL TH 5.
setGeneric % Z DN TIEH T flk, il def 518%2 Z DR RNDEKE U THRALT
5., FTO_FZKHE=ZFBHOH %= K X.

510 useAsDefault 135 L WIRFIBEE OBEE X V v R &2 §ilfHdT 5. £ UAlOfREN 72T
NIE, setGeneric lZMEE & U TS =D IZBOIFRIIN— a V2T, 65T,
H UMY REAY Y RORTIIE, LT IN2IERMIMBERE LTEREL, 0o
ZDHEIDOBRANZ D B setGeneric ZFE— D> THUOHTONRULIELIEL VEETHB. T
DB D i D A D % L K.

HUBEOBBZEE L Uiz < Rt niE, useAsDefault 51BN RS 5. Z 05 EULEE
FEAY Y RIZUVWEARTRL, BEELIZUZITNIEFALSE 35 (D% b RO H
WU CEBINI NS EZEPMERA Yy KR LTIz —2E29).

=3 ]

setGeneric() DFFOH U DAKZEIIBEFZOBEBMAA Y v NEROZ WKL Z L %2 #
AET B —DDBIEEFOD, B UWKRIERE A 7Y a VTHEAY Yy NEESLZDD
Gl # name & def #FfD. LU EZNDHLED S D TRIFIUIITHAMEA TAL L.
HUBMGFOXEE) 22 H AR IE DNy ’T——“/“EPO)%)O))LNL: X, WL T
setGeneric IZBIE 2R 2. YD LSBT NRINL DS &, L WRMIEEIX BilE
DN —IIEEIN Ny r—y 20y MiETMHEEINSE. ZOATY TIX, 1E
BHRON—=Y a UDRFMONRNY r — OB IZE RO THRELINS. Zad
HERIZEEZASEDZAvE—=UNRT) VN, ZOOBEKMOEND —D2ETEET
5., ZODN=YarvRERAYy KIZFLTHEEGL, 7R3 07D AD%L
DT HEMEZ R D7), ZHNIEFBWT A TTIZRORLTHS.

FRFRIIEI L D AR 1L 58 standardGeneric DIFOH LIZ & B XY v R OEHE % R\

T H 7072\, f)é@@rﬁ((ﬁ?f SRR B R AT T H BB DFHE 217 W72\
HLNw., HO OB standardGeneric ZIFOH TR Y ZHEi#FESI NS (L
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LENRSRBSSRWT AT 7 TIHEOERO X 0 iR ICIFERTCE LR WEEZ2HL LW
SEIRT). © UHD ORI ORI EHED standardGeneric ZIFU/Z X2
W, ZOBBIZHTEEDAY Yy REREBEREHAINTWARW-DIZFENEE 2

BERE ClE, MRFRWBEIEIIAM A 7Y 227 bHIRTZ A HkS. $ U valueClass B°
‘ftENz L, TN TTAZDODRIT MIVTHERETHD ; AV Y RMWEITHEIZZE D
TREHEINZT T AD—DIZX LT is(object, Class) Z{ii/=3 Z & BERI N 3.
BOFHOEIPDEDORY PIRIALHFI NV L 2EKRT L. HRIZGITBE LD
BHE 7 RS IEREHE R 2 AR B 2 JE R 5 2 & THIRMICIEE T E 5.
setGroupGeneric FAEIZ Z NS 7L — THAFRIEAE 2 (E 5 Z & % R\ T setGeneric &8l
XD REEMETEN, 200N TEE ORI E B s, T Z OBEBULE BT
O3 Z & ldHskd, ESNZEBOARMREZ OEREZ R DEIEFOCHEL2E&8. RIZ
TV — THEFRIBEEIE, MRV A MHDOEFER XY v NOEENZIREET, JV—7
EBPEFRI NI A VN —ZEH Ukl 572012, V=T DOBAID A v N—IZH
T5EHRE ST,

B R DHEFRBIBIEN

FEARMR R & SRR I B 27 2 WS Z 23 & 0 BRI IZEBAS R IS § B G ER DA
FREGBEBIC A S NE Z L 2Bk T 5. H ULEART 7Y a vhBshang, [FED
BEBUIIEERD 5 HIZ[F U5 B OMRIREIRIZ SIS U, ... A DOSIEEME S Z & A3k
5. ZOMMWEEROY 72 F vk ... ZBRVWTIEFICEANG ORI MV TH 5.
Ny 7 —=DZWd %Y — A3 — Rid8y 7 — I DL OB DI ER D FRFR K B £~ —
Va v EEHETE DRI DOV TIX implicitGeneric % [ X). —fRIZHBA DSy 7 — T
IZ G ERDABFRBEE & Hik 72 . IEER ORI EIE &2 E R 3 5@ DL 125 5 51 H°
VIR FYRIIIBBETAI L EIGITAIICHD, B UBIEAXFEED DEK TN
WD F 7213 S OB TR IEFEAT & 52 U 72 1P iEZ S LT hiE e s wn. RO
MBI E-TOEELTCEEZVWHIAY Y REEDL I KD EE, B
IR BUIAT R D IERRFR B DT T H 0 15 5. IEERD AT 1% £ 72 /8RR N —
VarvefikdasZ &IZffZX B(prohibitGeneric % i &).

TEHEINZIZEIEHEFNICHEI S N8 &, BEEROBIREEIEUILEE ER O BRI EE A
DIy r— A B B T setGeneric DME - 7-AFRWEER L thigE b, HL_DD
BB E—TH L, ES NI R D package 210 v M IIEGEROMRIREE % &
DR T =041 2FKD. X7 0E, 2Aay MIBRHWEEAHEI NSy
— VORI,

Z ORI D HITEIRBEE L Ny T — VDR EDHMAG ORI U TERI NS
TDAY Y RBHE—T—ENDOH BHMIIEDN— 3 VITHind 5 Z L 2R3ET 5
Z2IZHB. setGeneric ZFIEE LT name 7213 & dJHEM: & U T package & & HIZIEY
H9 Z 2 i3d UEETIIZEE ORI 255 Z & 21%iFT 5.

DB D END % EL Z EIFRIRNEROH U WRERSRAN—Y a v aemild 5. &
LEHLWAR—=U 3 v 2ED LR, BINO5IEEFbiv,

WIS E 7Y I T« TRER

BONDEARRKE REKIET) I 71 THKE UTkHBREELEE2RS, ROSHEES
DFM Tl <, BEIZHZ C I — FTEZICITHMEZ NS, FBEIEHROBMMEZ RS
(implicitGeneric 2 &), TUTAV Y RBZNSIZH UL TERSINET N —TAY
v RE2ED)PE LRI 2 5. MR FRIEIEUT H ke .

ZIUBEIIAY Yy FPERINZFE, CA—Ya VARIROH I N 5720128
RN = 3 VIFMEY AN ETRAIHTH B, AV v NERIZ C a— Tt s
N5, L ULERS, MEREAYV Y RE2T)ITFTo TEEEZY 72 F Yo I 2AD4
B eHE—DONEANS4 25 ATH LY T2 F v IZHIRT 5.
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TV I T4 TEBOBMKN— 3 v R 5121E, getGeneric(name) % i 5. B
isGeneric IZFMED LY ¥ a VHOBEBIZH L TAY Y RBEHREINTVWEINE I %
HoEs.

S4 AV w Rk ‘internal generic’ THB LI TV I T 1 7L, 7T A %% IZHLT
FIRETELIL2EET 5.

References

Chambers, John M. (2008) Software for Data Analysis: Programming with R Springer. (R /N — %/
a LT, )

Chambers, John M. (1998) Programming with Data Springer (A ) ¥ F IV D S4 )N— 3 X}
LT.)

See Also
— PR IE Methods & FZTD Y v, . ZBEAUTCGEIREHAZITO AV vy Rz L

Tl dotsMethods, UL TXY v REHRIZDWTIX setMethod.

Examples

## FH L WBTRAIBRE A BEEAXA YV y RTHES

setGeneric("props”, function(object) attributes(object))

# BEEA YV v NEL OF L WETFRIE
setGeneric("increment”,
function(object, step, ...)
standardGeneric("increment”)

#i JEIEREMYIEIRRIREEL. AV Y RDAETRVWXFENERT I EAERT S
### (setGeneric MU' LD valueClass = "character” &Y H3EWER)

setGeneric("authorNames”,
function(text) {
value <- standardGeneric("authorNames")
if (! (is(value, "character”) && any(nchar(value)>0)))
stop("authorNames methods must return non-empty strings”)
value

D

# U I — THRHTHIBEE OB, 75X "track” ZAWS ;
#H FDERICDWVWTIL 'setClass' DRF1AVIMNERK

## Arith I —TICRTEXY Y ROESE

setMethod("Arith"”, c("track”, "numeric"),
function(el, e2) {

el@y <- callGeneric(el@y , e2)

el

b
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setMethod("Arith"”, c("numeric”, "track"),
function(el, e2) {

e2@Qy <- callGeneric(el, e2@Qy)

e2
»

#H SPEMEEIE A Y Y RERBIRBAT 3 :
t1 <- new("track”, x=1:10, y=sort(stats::rnorm(10)))

t1 - 100
1/t1

setGroupGeneric Create a Group Generic Version of a Function

Description

The setGroupGeneric function behaves like setGeneric except that it constructs a group generic
function, differing in two ways from an ordinary generic function. First, this function cannot be
called directly, and the body of the function created will contain a stop call with this information.
Second, the group generic function contains information about the known members of the group,
used to keep the members up to date when the group definition changes, through changes in the
search list or direct specification of methods, etc.

All members of the group must have the identical argument list.

Usage
setGroupGeneric(name, def= , group=list(), valueClass=character(),
knownMembers=1ist(), package= , where= )
Arguments
name the character string name of the generic function.
def A function object. There isn’t likely to be an existing nongeneric of this name,

so some function needs to be supplied. Any known member or other function
with the same argument list will do, because the group generic cannot be called
directly.

group, valueClass
arguments to pass to setGeneric.

knownMembers the names of functions that are known to be members of this group. This infor-
mation is used to reset cached definitions of the member generics when infor-
mation about the group generic is changed.

package, where passed to setGeneric, but obsolete and to be avoided.

Value

The setGroupGeneric function exists for its side effect: saving the generic function to allow meth-
ods to be specified later. It returns name.
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References

Chambers, John M. (2016) Extending R Chapman & Hall

See Also
Methods_Details and the links there for a general discussion, dotsMethods for methods that dis-
patchon . . ., and setMethod for method definitions.

Examples
## Not run:

## the definition of the "Logic" group generic in the methods package
setGroupGeneric("Logic”, function(el, e2) NULL,
knownMembers = c("&", "|"))

## End(Not run)

setls Specify a Superclass Explicitly

Description

setIs is an explicit alternative to the contains= argument to setClass. It is only needed to create
relations with explicit test or coercion. These have not proved to be of much practical value, so this
function should not likely be needed in applications.

Where the programming goal is to define methods for transforming one class of objects to another,
it is usually better practice to call setAs (), which requires the transformations to be done explicitly.

Usage

setIs(classl, class2, test=NULL, coerce=NULL, replace=NULL,
by = character(), where = topenv(parent.frame()), classDef =,
extensionObject = NULL, doComplete = TRUE)

Arguments

class1, class2 the names of the classes between which is relations are to be examined defined,
or (more efficiently) the class definition objects for the classes.

coerce, replace
functions optionally supplied to coerce the object to class2, and to alter the
object so that is(object, class?2) isidentical to value. See the details section
below.

test a conditional relationship is defined by supplying this function. Conditional
relations are discouraged and are not included in selecting methods. See the
details section below.
The remaining arguments are for internal use and/or usually omitted.

extensionObject
alternative to the test, coerce, replace, by arguments; an object from
class SClassExtension describing the relation. (Used in internal calls.)



134 setls

doComplete when TRUE, the class definitions will be augmented with indirect relations as
well. (Used in internal calls.)

by In a call to setIs, the name of an intermediary class. Coercion will proceed by
first coercing to this class and from there to the target class. (The intermediate
coercions have to be valid.)

where In a call to setIs, where to store the metadata defining the relationship. Default
is the global environment for calls from the top level of the session or a source
file evaluated there. When the call occurs in the top level of a file in the source
of a package, the default will be the namespace or environment of the package.
Other uses are tricky and not usually a good idea, unless you really know what
you are doing.

classDef Optional class definition for class , required internally when setIs is called
during the initial definition of the class by a call to setClass. Don’t use this
argument, unless you really know why you’re doing so.

Details

Arranging for a class to inherit from another class is a key tool in programming. In R, there are
three basic techniques, the first two providing what is called “simple” inheritance, the preferred
form:

1. By the contains= argument in a call to setClass. This is and should be the most common
mechanism. It arranges that the new class contains all the structure of the existing class, and
in particular all the slots with the same class specified. The resulting class extension is defined
to be simple, with important implications for method definition (see the section on this topic
below).

2. Making class1 a subclass of a virtual class either by a call to setClassUnion to make the
subclass a member of a new class union, or by a call to setIs to add a class to an existing
class union or as a new subclass of an existing virtual class. In either case, the implication
should be that methods defined for the class union or other superclass all work correctly for
the subclass. This may depend on some similarity in the structure of the subclasses or simply
indicate that the superclass methods are defined in terms of generic functions that apply to all
the subclasses. These relationships are also generally simple.

3. Supplying coerce and replace arguments to setAs. R allows arbitrary inheritance rela-
tionships, using the same mechanism for defining coerce methods by a call to setAs. The
difference between the two is simply that setAs will require a call to as for a conversion
to take place, whereas after the call to setIs, objects will be automatically converted to the
superclass.

The automatic feature is the dangerous part, mainly because it results in the subclass poten-
tially inheriting methods that do not work. See the section on inheritance below. If the two
classes involved do not actually inherit a large collection of methods, as in the first example
below, the danger may be relatively slight.

If the superclass inherits methods where the subclass has only a default or remotely inherited
method, problems are more likely. In this case, a general recommendation is to use the setAs
mechanism instead, unless there is a strong counter reason. Otherwise, be prepared to override
some of the methods inherited.

With this caution given, the rest of this section describes what happens when coerce=and replace=
arguments are supplied to setIs.

The coerce and replace arguments are functions that define how to coerce a class1 object to
class2, and how to replace the part of the subclass object that corresponds to class2. The first of
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these is a function of one argument which should be from, and the second of two arguments (from,
value). For details, see the section on coerce functions below .

When by is specified, the coerce process first coerces to this class and then to class?2. It’s unlikely
you would use the by argument directly, but it is used in defining cached information about classes.

The value returned (invisibly) by setIs is the revised class definition of class1.

Coerce, replace, and test functions

The coerce argument is a function that turns a class1 object into a class2 object. The replace
argument is a function of two arguments that modifies a class1 object (the first argument) to replace
the part of it that corresponds to class?2 (supplied as value, the second argument). It then returns
the modified object as the value of the call. In other words, it acts as a replacement method to
implement the expression as(object, class2) <- value.

The easiest way to think of the coerce and replace functions is by thinking of the case that class1
contains class?2 in the usual sense, by including the slots of the second class. (To repeat, in this
situation you would not call setIs, but the analogy shows what happens when you do.)

The coerce function in this case would just make a class2 object by extracting the corresponding
slots from the class1 object. The replace function would replace in the class1 object the slots
corresponding to class2, and return the modified object as its value.

For additional discussion of these functions, see the documentation of the setAs function. (Unfor-
tunately, argument def to that function corresponds to argument coerce here.)

The inheritance relationship can also be conditional, if a function is supplied as the test argument.
This should be a function of one argument that returns TRUE or FALSE according to whether the
object supplied satisfies the relation is(object, class2). Conditional relations between classes
are discouraged in general because they require a per-object calculation to determine their validity.
They cannot be applied as efficiently as ordinary relations and tend to make the code that uses them
harder to interpret. NOTE: conditional inheritance is not used to dispatch methods. Methods for
conditional superclasses will not be inherited. Instead, a method for the subclass should be defined
that tests the conditional relationship.

Inherited methods

A method written for a particular signature (classes matched to one or more formal arguments to
the function) naturally assumes that the objects corresponding to the arguments can be treated as
coming from the corresponding classes. The objects will have all the slots and available methods
for the classes.

The code that selects and dispatches the methods ensures that this assumption is correct. If the
inheritance was “simple”, that is, defined by one or more uses of the contains= argument in a call
to setClass, no extra work is generally needed. Classes are inherited from the superclass, with the
same definition.

When inheritance is defined by a general call to setIs, extra computations are required. This form
of inheritance implies that the subclass does not just contain the slots of the superclass, but instead
requires the explicit call to the coerce and/or replace method. To ensure correct computation, the
inherited method is supplemented by calls to as before the body of the method is evaluated.

The calls to as generated in this case have the argument strict = FALSE, meaning that extra
information can be left in the converted object, so long as it has all the appropriate slots. (It’s this
option that allows simple subclass objects to be used without any change.) When you are writing
your coerce method, you may want to take advantage of that option.

Methods inherited through non-simple extensions can result in ambiguities or unexpected selec-
tions. If class?2 is a specialized class with just a few applicable methods, creating the inheritance
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relation may have little effect on the behavior of class1. But if class2 is a class with many meth-
ods, you may find that you now inherit some undesirable methods for class1, in some cases, fail
to inherit expected methods. In the second example below, the non-simple inheritance from class
"factor” might be assumed to inherit S3 methods via that class. But the S3 class is ambiguous,
and in fact is "character” rather than "factor”.

For some generic functions, methods inherited by non-simple extensions are either known to be
invalid or sufficiently likely to be so that the generic function has been defined to exclude such
inheritance. For example initialize methods must return an object of the target class; this is
straightforward if the extension is simple, because no change is made to the argument object, but
is essentially impossible. For this reason, the generic function insists on only simple extensions for
inheritance. See the simpleInheritanceOnly argument to setGeneric for the mechanism. You
can use this mechanism when defining new generic functions.

If you get into problems with functions that do allow non-simple inheritance, there are two basic
choices. Either back off from the setIs call and settle for explicit coercing defined by a call to
setAs; or, define explicit methods involving class1 to override the bad inherited methods. The
first choice is the safer, when there are serious problems.

References

Chambers, John M. (2016) Extending R, Chapman & Hall. (Chapters 9 and 10.)

Examples

## Two examples of setIs() with coerce= and replace= arguments
## The first one works fairly well, because neither class has many
## inherited methods do be disturbed by the new inheritance

## The second example does NOT work well, because the new superclass,
## "factor”, causes methods to be inherited that should not be.

## First example:
## a class definition (see \link{setClass} for class "track")
setClass("trackCurve”, contains = "track”,
slots = c( smooth = "numeric"))
## A class similar to "trackCurve”, but with different structure
## allowing matrices for the "y"” and "smooth” slots
setClass("trackMultiCurve”,
slots = c(x="numeric"”, y="matrix", smooth="matrix"),
prototype = structure(list(), x=numeric(), y=matrix(0,0,0),

smooth= matrix(0,9,0)))
## Automatically convert an object from class "trackCurve” into
## "trackMultiCurve”, by making the y, smooth slots into 1-column matrices
setIs("trackCurve”,
"trackMultiCurve”,
coerce = function(obj) {
new("trackMultiCurve”,
X = obj@x,
y = as.matrix(objay),
smooth = as.matrix(obj@smooth))
h
replace = function(obj, value) {
obj@y <- as.matrix(value@y)
obj@x <- value@x
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obj@smooth <- as.matrix(value@smooth)
obj})

## Second Example:

## A class that adds a slot to "character”

setClass("stringsDated”, contains = "character”,
slots = c(stamp="POSIXt"))

## Convert automatically to a factor by explicit coerce
setIs("stringsDated”, "factor”,
coerce = function(from) factor(from@.Data),
replace= function(from, value) {
from@.Data <- as.character(value); from })

11 <- sample(letters, 10, replace = TRUE)
1d <- new("stringsDated”, 11, stamp = Sys.time())

levels(as(1ld, "factor"))
levels(1ld) # will be NULL--see comment in section on inheritance above.

## In contrast, a class that simply extends "factor”
## has no such ambiguities
setClass("factorDated”, contains = "factor”,
slots = c(stamp="POSIXt"))
fd <- new("factorDated”, factor(ll), stamp = Sys.time())
identical(levels(fd), levels(as(fd, "factor")))

setLoadActions Nr—=vDua—RKIZH$Ts7 7 avz2%eEd s

Description

INSDEBII Ny — YV DL4RIZEMOn — RFIZRINBIREEEE2IBET Sy 7
— VT EEEERIRMT S, TS5 LT Y a i — REZ TR A RE 22 R ()
Pz v 7 3Nd 7477 VHOMED & 512) 2243 2w HiETH 5.
setLoadAction() X7z 1% setlLoadActions() DIFH LIS T 2 401EM P 0 — R3h
BRHIIFOH IND —DF X TN LOBBEIEEL, . 5EKET 7Y a /Ty
L EBETH7-DIfibihs.

getLoadActions 1&/3y 7 — Y DLETEM %2 Z D5 LTE X, BIEEZEIN TSR
— K727 avaiREd .

hasLoadAction IZH UG X SNBSS 50— K7 27 ¥ a3 v A where £ RTZEHIZ
KU TARTIZ % E T T WAL TRUE %K.

evalOnLoad() & evalgOnLoad() (¥ 0 — REFIZIEE I NS EDOERHARDATr V2 — L%
ST .

Usage

setLoadAction(action, aname=, where=)
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setLoadActions(..., .where=)
getLoadActions(where=)
hasLoadAction(aname, where=)
evalOnLoad(expr, where=, aname=)

evalgOnLoad(expr, where=, aname=)

Arguments

action, ... — D F X FNLL EOB OB T, Ny —IUsnn— KI5
OHEha., BEEIE—2D518 0Ny 7 — Y DA4RTZEM)THROH I
5D TETODF EHE< FIBUIBEEME %2 Rz 2 1 a5 7.
HEL .. DEEILFIMNERSIE, ZNSDOAFNIINIGT A2 H— KA X
F=RIZH L Tflib 5.

where, .where T—R7272arvDYARDPZFNIZHUTERBEINDE N F—Y D4
BIZEf. 205 8EH UFCH LA Sy r—YEHEDOY — 23— R
T NI @A I NDE D, N Tr—IURRONy r—Jizxd3 5
H—R7 7Y ayztdnidngEsics.

aname TOYavOLEL. bLT 7Y a V4ot LicREInd L,
BEETIHEEINZT 7Y a VRIIFGOALEDEDNS (7.1 ).
expr BRI where DT — K7 27 ¥ a Gl & 1.5 §fizN. evalqOnLoad()

DB AR NI ST 0 ITRE 5. evalOnLoad() HDENTIE,
HRIPNZ XX A 7 "language” DA TV 7 b LT TOHEIND L
EhH B,

Details

evalOnLoad() & evalqOnLoad() BEEUIXFEMEMED - DITFET 5. TN o IX KB A% FF
fliL, ZUTEFDOEBADIFTHLZ AT Y2 —)LF 5720 setLoadAction() ZIFUH
EP

setLoadAction() F 71 setLoadActions() ~DF[# & U TR I N7/ BEBD K 2 1348
P DA R T =R UTHRFES N, HMAIRIZI setloadActions() DIFUH L 2 &)
Y=Y DFNIIRDE. HLIDONAY r—=YDHHERPO—-NEhdEe, Zhs D
BOR2DPFOHENE. 7272 a yBEEIZZNS D setloadActions () (ZHeMLE & 7= )IH
FFCROEINS, MESNZAT V27 MIFEOH U TR S N 2510 5 X
NIZART = R4 %80 ; ZHRLOFBIEZTNSDT 7 a v ) A MHDOAMED S
maINg ("1 H).

setlLoadAction() ¥ 7-13% setlLoadActions() DEHDOIEIHE L 28y r—yDa— KT
ffi5Z DHEKD ; 727 a ik setloadAction() IZ5 X SN/ ZRIDEDT 7 a
VOENTHIGEERE, FEOBIIHEINZBRIZAT Y a—)LI g, M)A
TIVT—=2avTiE, Ny T —VEKDI - R oEONDT IV a v ERET ST
OIZIEOH X N B HF setLoadActions() W& D ERTHB. L LT 7 v a VEPERI N
572 51 setloadAction() WL D ERTH O, ZHNIFX—2oD Ry T —=IDHDIN Y r—
JIZNT IO —RT I a vzl T 5L I 0K TH 5.

7Y a v IEERIIPER I NZE ULRICERMIZMAET S22 TRITTES, B
P Z IFMARBEE BB TR T NIER S nD, Z#HE LEMT 2 Z e fEEIni-772
avERSZEIZHNIEME LBV L HARETH 5.
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BIEUI D &b =08 e Rz nE s n. TS i3y r — Y042 &
WS —DODF[HTIECHINS., BEHILS4 A XTF—ZOMBEORE, FEDa v /51)b
BAI— RO 2, H UHNIE onload) DIECH L, FLULTAY Y ROF ¥ v
Al TARBEORIIFVCHINSGD, HHIEMEIPHHINSHTHD. (=T 2
aviEAYy NEREH? A VO ITIECH I NS, )

BRI > TP L o8 e LTt nz4rieb o4 7y 7 MZfHMEL 72
DIBIELz b ks, L, BINIZ) v 238N0 7536 ENEHED XD 7%,
Nylr—ohPo— RNEFEZFTCHHTELRWERZEIET S Z & 2A[FEI2T 5.

O— K727 Y avidsetHookO) IZE Rtz a—Foo—-— K7y o7 riiganhs X
ETHD. - T v 73—y r =DM SR XN, U LT E
FIENABIZETINSE, u— K72 vaviiE@Nysr—ya—RrKo—gcThbh, 7
2vavd)ANMIEBEARAVT—INAL VAN —IVENDRITHEILINS.

O—R727yavi@3 Ay r—Jiind sy —2a— R CHEBACIRMIT S Z e 23k 5.
—ODNRY T —=VHIZHONy r—=ydou—R7 7Y a v EELBRERZIRETSZ &
LABECEMTH®S. V7 b7 372y a vBEBEZELWER, DX HE Sy,
—VDZEZEM, ITAAHMEXI NS XS ITER LRI IE R S .

Value

setLoadAction() & setLoadActions() X FN 5 DEWEHDZHIZIEOH I, TLUTEH
FAZRAE A & K X 7,

getlLoadActions() (XX NAZLFIERFDOT 7> a3 VORI E Y A N E2IKT.

hasLoadAction() &6 LI I NZT 22 a vENR IOy —IJII$57 2 a v
Hiz B L TRUE 23K .

See Also

R=2ZANRXYr—=IHD & D@4 (AR ZEMEPHHINZBIZETEINEDT)TL Y HE
78— a3 iz LTl setHook.

Examples

## Not run:
# HDZNYF—=IJICHdTEBaA—RKAT

#o... fANMBOED
setlLoadActions(function(ns)

cat("Loaded package"”, sQuote(getNamespaceName(ns)),

"at", format(Sys.time()), "\n"),
setCount = function(ns) assign("myCount”, 1, envir = ns),
function(ns) assign("myPointer"”, getMyExternalPointer(), envir = ns))
. somewhere later

if (countShouldBe®)

setLoadAction(function(ns) assign("myCount”, @, envir = ns), "setCount")

## End(Not run)
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setMethod Ay REAED RIFT D
Description
HzonBe 7 7 A) A MITHHAMRAY v REEDREFET 5.
Usage
setMethod(f, signature=character(), definition,
where = topenv(parent.frame()),
valueClass = NULL, sealed = FALSE)
removeMethod(f, signature, where)
Arguments
f TR B R F 72 1B D X7 H 4. NEHNISEIGEH 2175 FE 7Y X

F 4 AR T A T E S N DR D .

signature NN 577 ADXFEINN4Z2FD FICHT 2N LD~ v F.
ToFEMZRX ; LY 72 F ¥y BREHETRITNIE, setMethod ~D
WIERMEOHE U2 EK S 5 728121 method. skeleton {5 RETH
5.

definition FAEERT, f ~OIFUH U THI#2 signature 1D 7 7 A IZERE E
ATy FUERIZIFCH I NBE A Y v RIZh 5.

where AV ROEHELZHRET HEE. setMethod IZF LTI, ZoD5[ %%
BRLUZLUThY 7RV THHic s a—RF%2Y —A3— NfizH
HBHEZEeDHERINSE ; DFDH, Ry ¥a dT source |Z[AME 7
M, RN r—JIZNTBRY—AI—RDO—f& LT.
removeMethod IZ%f U T, MEEMEIZZ DY 72 F v IZNTHEAY Y KR
DEAM DY >~ AR v ADALIE.

valueClass HRTHEDLINZR WD, setGeneric IZRT BEUFIHEE R L.

sealed HLUTREZRZSIE, TDISIZEBEINZAY Y R setMethod ~D ]
DOFEOH U THER I NV (AU BRWZRICHMET & 529,

Details

setMethod DIFUNH U Id, SEYFNIZIE KFEREED Sy r — VDO ZFIEETH 5 BREEH
D DIBFRBEBUZ T E AR T =R T =7 N ORI NIZAY v NEZEZIRET 5.
N —IDGE, T—INA TV MINy r— YV DLHTEBPERED —EIZ R 5.
N —=UEDEy varyfiza— RINERE, AV v RT3 0N A 7
V7 MDAV Y ROTF—=7)IVHFIZEEEDINS.

FRFRBEEUIEE A & Ny =V Z DAL DLRIZ L D ZEEI NS s HIZIE Ny r—Y
"methods” 7S DK "show”. XV Y RIZHTERAXT—XIZ=oOXFEH THE X N
3 RCRMBEIER A 7Y 2 7 PERIZZ DL T DRy r =V 4B EL A0y b R
Ko, BHRBEE DNy 57—V I3 ZND A T IR oMK LNy T — VI -> Tk
EINDG ; RIZ, ZLTUIRUIE, BEBOIERIEN—T a v Z I olHEKTE Ny T
=, BIRIX, /Ny — base F O TOREIZN T 2RI Ny r—Y% & L
T "base” 2FiD. Ho L ZTDNRNY T —=JIZOVWTIZENS S4 BRI TIZ 2\,



setMethod 141

INSIFEOBKBIVE, TVIT1 7 THhHAEARBEROBEER2ED ; FMIZOVWTIE
setGeneric IZRT B RFa XAy D7) I 50 THEBICET 2% R L.

BEONY r —IDE DRI LT A Y Yy R2EOZ &SRS ; D% bR
BB & N r —VZ DR UHAGHLEIZH LT, A Yy RIZRIEOESE D IED T
—TNHIZEEESNEZBOD, WGTE v r—ryoa—RKidty ¥ a vofmAyy
R Z AR B AR IZ N R 5.

TR F Y HED T T ZALIE "numeric”, "character” & LT "matrix” OFERIEARNK 7 5 2
EEDEBEORRNZ SATHVES. —ODBNMOK k7 5 A4 %45 Z L HBHK
% ZOBIBIMERED Y T ARFREODZ L HH KD Z 2B KT S "ANY" ; LTI DH|
BRIV T2 F ¥ IZv v FI 572D EHUFICEHNTIE RS RN L 2EKT 5
"missing” TH 5. ZDDORERULUTIERSBRWV: HUDBFHBY T 2F ¥ dilid
RHENTWVWRWE, THIEREERD S HIZ27 7 A "ANY" IZRE L, "missing” (IZX L TT
v, Foflz i, HRCSI)DZ I AL EFH-INS O HEHM 2 BE L THIEHS
Tk D D, S3AXAINVDMADENET B 720 IZ1% set0ldClass & FEONH U HHRELZ
INS6DI I ARES LRITNIERS .

AV y NERIZFIBUIH T 2BEERBHA 2RO Z k2 A, BIE DRI FRAEE
BUIBERE D AV v R2MFib 5 7212 I1XE UsIEUC U T & % e RE A% F - ldi
S5RWEWVWSIZETHS. HLZEIRSIE, TLUTH UMIGT D3I EHFRTRIEE o i
OCHLUFTRELTWSERSIE, AV Yy NROBEERFXFbns, LAYV Y NE
FAFI BT U Tl 22 B BEE M % Rz 7 1 uE, SBEREAO R T TRt h
LZREEXNDMFbNE N, ZOREXNL, BIRWEKROZNTIIELS, AV Yy NOFHAE
BErHOWTIHMEINDZ & 2FEERT S, V72 F ¥ HDT 5 A "nissing” DIGE I
W72 B EEERH AL BEL T, TULTAY v FEFRIIEBECOEHR A2 ML w2
CEERT S, BMHHEROY 72 F vy DL TOEBEORIEL TWARWEIEUX

AV RAGEIN X 72 KF, standardGeneric(f) DIEH LA Z - 72K, IZFHlix 5
L RERT 5.

setMethod IZFEE X N7z AV v NIZx 3 2 AW B B L MR O 2 & DREIZH 5
BWRHBIENARETH S, HBEIZEZXIE, L UEBHNBEED .. . 2F05[ 80—
ULTHTIE, AV y RIZENOSEZFE > LT, THIEFAOIRCHELFT. .1
RvFTEE BTy FINDG, (EBRICEISZZRIBEINEZERNGIEE LD
R A Yy RNERTIES N, £ LU CEORMNBERZIFOCHET XY v RHHE
EHEIND. )

Ay NOEFGEMIE F 2 U TED SNFHAEER A Y Y RADIEYH L TF
BROBIF D7 F 2Dy FaikAh b, HUIOIOH UHIZEMIZFAL 2 7 22 LT
EFRINZAY Y KRBNIE, ZDOAYV vy Kfibhsd. IHRITNE, EEDZ I X
MOANY" 2 &) EBED IS ADA—NR—2 5 AZHINT E2ETDAEERY T2 F ¥ H
ZREIhDb, EBEOZ 7 AL DHEHNRADD 7 7 AMNERING ; b URDIEHZ KD
25 AR DN, (A——2 5 ADZETRHERIET TR D) DHEIZN S H
ZhEPH L. RTORBRINIZMPARAY v NIFHOT— TIWVIRIFEEI N5 DT, MAG
BHIZEBRD 2 7 ARG EETEY ¥ a VEIZZRINE I TRW. X0 FEMIE Methods %
k.

BEE removeMethod IXfEE I N2 A Y W RENIGT DBRIEF DA X T =R ATV 7 M p
SHOBRL. WRMOEHRELEILVWEDIIAY Y REHESZ LW, ZhixzTh
F b BB TR .

Value
NSO, FBEINIBHEERIZNTEZAY Y REEHETLIA TV bFD
AV REFRELEZODWMOBRWEZDT B, ZNSDREIERDZHIZFET 5.
removeMethod VKRl IZH UHLD D V5 A YV w KD D A3 TRUE.
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References

Chambers, John M. (2008) Software for Data Analysis: Programming with R Springer. (R /N — 3/
a X LT, )

Chambers, John M. (1998) Programming with Data Springer (A ) ¥ F IV D S4 )N— 3 X}
LT, )

See Also

method.skeleton |Z setMethod DO H L D EWHZELHREINS FETHD, ELWV
FER5 1 B e o FM %R 5.

— R IZ DWW T Methods £ 2 ZTDV v, “..” OBUCEREHZITS A Y
w NIZDWT I dotsMethods, & U THRFRIBEZEIZ DWW T IX setGeneric.

Examples

require(graphics)
## track 77z 7 bD7OY MIHT B XY v R(setClass I T 2H% R &)
##
# ETBIHE L TH—DDA TV I b
setMethod("plot”, signature(x="track”, y="missing"),
function(x, vy, ...) plot(slot(x, "x"), slot(x, "y"), ...)

)
# RICtrackh5DT—4% y BHEICEERD x T—4IcLTrFAay k
setMethod("plot”, signature(y = "track"),

function(x, y, ...) plot(x, slot(y, "y"), ...)
)
## Z LT track & x By EICERRIC
#H (VTR FYICRTRIEEDEREERWVWT)
setMethod("plot”, "track”,

function(x, y, ...) plot(slot(x, "y"), vy, ...)
)
t1 <- new("track”, x=1:20, y=(1:20)"2)
tcl <- new("trackCurve”, t1)
slot(tcl, "smooth"”) <- smooth.spline(slot(tcl, "x"), slot(tcl, "y"))$y
plot(t1)
plot(gnorm(ppoints(20)), t1)
# MEXY Y RE, ZRICERTEZ AV Y RBIE
#H (XY vy RAOD dotCurve BIFICER, Zhix
## WFRIEEHO .. ZERYET)
setMethod("plot”, c("trackCurve"”, "missing"),
function(x, y, dotCurve = FALSE, ...) {

plot(as(x, "track"))

if(length(slot(x, "smooth"”) > @))

lines(slot(x, "x"), slot(x, "smooth"),
1ty = if(dotCurve) 2 else 1)

}
)
# tcl O 7T0Ov MIBMOMIEERFD ; tc1 DORIOFERIE
# TN "track” FTV TV MTHBIDPDLSICHEHNB.
plot(tcl, dotCurve = TRUE)
plot(gnorm(ppoints(20)), tcl)

# FHRERICH T AV Y ROES
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# "[" & "length” IFIZBOEAHTIEAWA
#H EINSICHTEIAYY REERTED
setMethod("[", "track”,
function(x, i, j, ..., drop) {
x@x <- x@x[i]; x@Qy <- x@y[i]
X
b))
plot(t1[1:15])

setMethod("length”, "track”, function(x)length(x@y))
length(t1)

## AV Y RIEREBIBICH L TERKRICERTES
setGeneric("summary") ## B & MIRMERICT 3

## summary() ICTTBAY Y R
# AV Y REREBIEEST I ENTESN,
# HLENONEEIND L, VTR "missing” MREIN 3.
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setMethod(”summary”, "missing”, function() "<No Object>")
set0ldClass [HRXAZ XA NV(S3)D T T A &k
Description

HRCSY L LTHEHOND)D 2 I A2 FBAMNIIERZINZZ T AL LTERT 5.
Classes A1#Z class @M & U TN B XEFI R bV Bz, H UEROXFEHH
HE, [HRD 7 T ZAMWADIFMME 5. setoldClass FBHDEERIZIA Y v RV T2 F
YHIZS4 7S ADAAY NP SE T FTADA—NR—2 5 AL LTS3 T ITANEHNSD

ZA[HEIZ T 5.

Usage

setOldClass(Classes, prototype, where, test = FALSE, S4Class)

Arguments

Classes

prototype

where

S3 27 7 ADARI &SRB XFHIRT SLT, S3FHEFD class @D
MEDALIZEGT 5 &5 5b 0.

HLUSI T ITIANEDT—EABZTDORANTHEI RN ELINEZ L
PHISNTWIUE, S3 27 F7AIMATAT V27 &A1 TE 3o
WERT— XMy E2BETE 5.

TaRNRA T LTSI ATV a ATV 7. TNIET T AIC
NTBHEDSIA TV b e LTEZONEZRETHS. & LA
INBL, S37TA%RBETH-DITFESND S4 7 5 AL VIRTUAL T
H5. xR K.
EIIWZIIAERRRET S, METEKEWNEZ TNy L)L
DB, (N7 —=JItid3Y —Z2AF0ENDIOEBNIEFOCHEI NS
W, 75 AEHBRIWETNAyr—VDBBERIZEENS. )
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test 75T, BUTREERSEF TV =7 MIxtT S EADHHRN T A
NEFET 2, LU SITZITADVFAUBRAD XTI 2R DR -2
ANFERRETHEZODICEBREEINS. ZNIFEEFORL - /- HiE
TATYavDOfERE2E D75 ADELZONIZF L TMAIIzEES N
AT NIER S,

S4Class FTavDS4 T ITAITACENT T AL, HLWI T AXZDY
FADETDAAY b MDOMEE, 75 X Classses 5B TCEREIND
LD Z D S3MAKZEFFD. B prototype & test 1 Z DGEIRMLX
NTIFRSKRW., UTo“BHoEE2F> S3 75 A Hi% /X,

Details

B DYGHNE S 7T AL UTEHEIN, Classes HDEO DI T AL 2 TOHAD Y
TAD NV— N EIET S, S3 7 7 AFFERNERZR-T, Ko THEAWZERIN
7=Amy NIV, £ L set0ldClass() DIEOH L HIZ prototype BIEMB 52 6515 &,
DIAMSEDA TV bW new DIFOCH LIZE D ERKTES ; ULHALELS I NI
WY T AWML TV NEERTARIIZYTIER W (FD S3 7 T ADHRIRIZE
THHiEZRX). bL7u bhxa IR NE, 77 23MMERS4 7522 LT
fEon s, FERREIZIIDIZ I AZATYy b LTHS S4 7 7 AhDTa b X147
TV MEFOZATY MIIINILL ATV 22 b 2Fb, I 25EICEILICEL
AlREMED D B

N=av280DRM»S EFRIN)SZIITAEHFLNWSE VT ADA—IN—T F A
WS 72D R— SR I Nz, FTDS3 7T ADH L%’ &,

ANy ROEIE A & A& DM Methods % R &.

HHEEDS3 VI AESA T T AL A== 5 ZADRBEDHAGDLE L UTREHTER
W, BERSS3IVITIANLDA TV Y NI T AFOXFIIOA[Ety NEFFDZ
EMTELNOTHD. TOUEITARSAT T AL L TERTLILIIMKARE LT
ARETH BD, UL UMKAKIZSREA TV 7 Mzt UTHEEI itz o3, &
A== ZZx U T— % setOldClass % 5[ test=TRUE THREO'H 22 13 k72 & 7
(AR

Bz, MERAE R T 52 S3 7 T A c("ordered”, "factor") ZFiD. ZAILHEER
ZEEITHY, "factor” % "ordered” IZHEFR U CHAMIZ S4 7 5 Rz~ y TT 5.

UL LZED T T AEMED "POSIXt” ZFRAIOXFHE LTHO2A 7V 7 NMEZHEHDX
FH L U T "POSIXct” 721 "POSIXIt" (F7213EH 6 ) 2o Lvikwvw, Z oz
FiEsa a2z~ y FTELZD, HIAIE is(x, "POSIX1t") ZFli§ % 7-DIZ& AT
Vx MIBAUTS3IZ I ABMOF v 72 nELT 5. 77 AEETIIHHRN T A
FREDOND., ZOTFAMEREDZZIFRLTETIEARWVWD, LU ZNIEikis
FAZHUTEREINZAY Y NIZH U THYD A —N—~"y REIMZA5DT, LA
TV MNEBADTANPRBETHEZENHMONTWERLZIT IO %252 5RE
Ths.

) Z b .0ldClassesList I& methods /3w 7r —JIZ X D EHEBINZIHRD I 7 X2 &,
DOV AMDERBERIIXFENIRT LT, & UMKEDRE ZhEER D CEY % Fo.
) A D DOKEZHEIL methods /Ny r — U % ES I setOldClass IZIEXI - ; /K> T, TH
5D7 5 ANFEVH U setMethod FHTES Z 2 3HSKE, VA NREET k& E D,

S3 7 S5 A DILER
setOldClass DIFH LIX S3 7 F AT 2 IERM 2 5 2% /ED, Do Z 2D 21
w b & LT setMethod DY 7 32 F ¥ Aiz#rEh, S3M&ZEKT 5.

REDS4 7S ADBRMOEREIZNTERFaAAYINTIFEI—VIESITZIIAEELS4 7
FADEZRIZLUTIE, INoNEFINTVWEZELTH, BEINZ, BEIZFIZ2D
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DIZED VT W2, 1 ATV D S3ZEHNLS3 77 ADNAHTRWIZHRMT
%, BIZIES3 AV Yy RHAPEIREH SN0 2:S3 27 7 AREANEE 2 F-72\WD T,
ZOULRIITANSDAT YT bD ST DOWTIE BT E RFE S vz, (&
HIXTORIDOSIRETIHEIEIND. )

UIrU7ed, S3 27 7 A% EAET L TEDOEHZIET S S4 7 7 A% EHKT HDIEE L
DIGHTHMOMTH S, BRI T AL AY v NEZOZMES LX) T HLIZS3
TR IVIIIEETHEILTH .
N—=a3v280Mh5, RIZERINEZSI Z T ADIEIZHT LY R— h2i4d 3 ;
DF Y, contains= BB FDHIZ S3 7 5 A% ET setClass DIFPHLIZE D EHX
NEHLVWZ T A LT, R — MIE—IZF T A oldClass ZILIRT 52 2TD T 7 A
X9 5 837 T AEMERMTAZLEZFE ICTHIELTWS, FIZZSLEI 7 A0S
DETDOXTV I bDS3 7T A%F AT Y MIELZ L 2RFET 5 Z & T.

WD S3 2 7 ANDHIRZIRRT 2 =220 RL 72 [FHENH % setoldClass(),
setClass() T L T setIs() TH 5. B DHE, setoldClass DIEVH UARED
TI7a—FTHDHM, FTHIN LD BRI TIENO LGENFENSEPE L
LAZAAN

"A" 3 "oldClass” ZHLERT AIEED I T A LRTET 5.
set0ldClass(c("B", "A"))

IXZ D S3 77 AM "B" & S3Class("A") ZHfET H2H L WY T & "B" 2{EA. HrLwnwo
F AN T ATHDB. LA BB/ ATy NEFoTERINT VAN
&, "B"IEINS5DATY FERD o TIZITAB" hOoDMIGTSS3 ATV b
PEBIZERINZEE2BIZRF O Z L 2HEE L RITNIER S 2V, BINOEE % fEE
FTEEDIZHULWI S AL S EHE LG ADIENHRLZ L 2FET S (RO TS
INB LT ) BRADOHDOIEOH U IERARN 22 7 5 R 2O T

setClass("B", contains = "A")

THIETZ TR A LEIU AR Y N ER—N—T T A RGO Y T A EES. L
DUENS, A" I1EZ78 N A THIZHRMIZEFNEZEZRWED, :iLnwr 5
AD 83 7T AAB Y MIIFE N,

setClass("B"); setIs("B", "A", ..... )

ZAE AT BARER T AIREN AR 2 T A B ES DY, "A" DAT Y bEE TR, setls AN
DEMOEIBUTFRFNE e BEBRIRAY v REREITRETHS. HTLWVWI T AN S3 A
Vo KNEfATE720120F, MEERA Yy RIZESNZ7 T A A" DA TV 27 vD
WM 83 7 T AERFFOZ LR MGEEL AR NIE RSB W. ZOZFHOT Tu—F 2 IFD
Mq—DH D Z DA "B" N7 F7 X "A" MDD ENEE —BMLRnwWZ 2 ThH 5.

N—=a>v290DRUK, S3TITARMKRTEI IAMNOGDA TV MIEDT F
AR UTREBEINZS3 AV Y RIZEINLRENINT S S3 7T ALEAmING (DF
D S3 27 I A@MEFDXFEHDO =22 L T). ZHIXEHDS3 ATV s ML TE)
ET 275 51E, TEERBOZES LAY Yy RPET A2 Z L2337 2 2EXLT
W5, FEME Classes % A k.

BEXMDOEMEA#FDS3I VTR

S35 ADELRLEEE HE LI IANBMMD 7 S ADH5EM 2R DI L AEIEET NN
X725 Z e ks (Ao y MZELUTIE, “BEErEIEERNEESI NS T AN, Z
DISGADY T I SATHBI L a2EKT 5).

Z DG4 setOldClass() DIEUH UIXBEAIORE 2 R T2 S4 7S AEH 2 EMftTc=

%5, S42ay MIEHE L TEEINTWS (XL L THRIZZOHBD D)8, A
DEMIES4 7 7 ADREFIIBETE S, @EOT /v 7 3HLEOEEERD S4 7
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FAEREBLZETHY, TUD 6T T AZ/NPESE% set0ldClass() ~D S4Class 5 &
LTEH5Z25ZEThH5.

TOHD T T A "ts” DEFEER L. S4 275 A%MES setClass DIFTH LK, I TD
£2Z, 2IAEBEVHHEINTOVWARWVWRYD, AL I A%Z2MS ZehHKs. Z0
BT, "ts" & "tsp” IZNTBEUEAT Y FE2FHORZ MURSBGEE LTEHE L. 20D
EBEDOZYMEZZIDI S AIZWHTELTDSI I— RBREHL —EHWELD B Z & I2ifkiz
LTW3 Iz, 2TD"ts" A7 V7 MR MUEEGE & UTEE LEYHE "tsp” B
EROZETHD. LA RFDODETORERAI-RNIZHLTINVBELWVWEFELUTWS
M, S3 T AU TIKEIZZF D TH D XD ITFIEIT .

S4 VT AEHKRIES3 IV IANINS L —BHDOH IV ETSE I EBRFRIEI N
XTI, KRINA TV 7 M structure 7 7 A& —EHWNH B Z L MR EI N D) )
R A —N—=27 5 A ("ts" DT —AHD X H12) 2FOZ LAk 3.

BOHITIX "data. frame” IZ0T 5 S4 EHEZ2HET.

S3 VAN FDHRIHEINZTEE FT SChRERITEEITEI NN, S3 27T AR
REHZE LR, BEROARERSA ATV 7 MNEIHowAHAEZE K ULrn
WL THB., BUEDHFER T T ADWT NS NAWzd, 2 IXE ] d D
dimnames, Z# 51X S3 7T ATIZMNDY), -7 7R FEMELLVE Y A MDAKHT
NERDZMS 720 WA "In"), <D S3 7T AXBRMD ATy kN DEMTIZZR.
e LUTRIBTIEMEE, RIZENDZ S A NULL" E LTHREET S0 2L TH, 2O
v hEUTRETERW., A0y b TRVWEDBREMIZMENLL 2R TRVWIAS5TH 5.

UL Lads, WERRINE D20 A 7> a v THDENZ2FENRIESI T

WAMDBEMEIITINZ S Z 8 THS Bl Z1X model. frame 233K T "data.frame” * 7Y

=7 D "terms”). N—T a3 280D & SZ, validobject IZLBIEYMEF = v 7 ik

Eﬂﬂ@@ﬁ%ﬁﬁﬁ?é RIZZDF =y 7 DEREBAESINTE, BMOEMEIZMD T
L@, S3 7 T ARPIRT BT T AFBRS LS BRINBETHA .

References

Chambers, John M. (2008) Software for Data Analysis: Programming with R Springer. (R /X — 3/
VTHUT : AV y FEJUZDWTIE 10,6, % U TRFFAUBIBIZ DWW TIZHE 134 %
R &).

Chambers, John M. (1998) Programming with Data Springer (A V) ¥ F )LD S4 /X— 3 >, )

See Also

setClass, setMethod

Examples

require(stats)

setOldClass(c("mlm”, "1Im"))

setGeneric("dfResidual”, function(model)standardGeneric(”"dfResidual”))
setMethod("dfResidual”, "1m", function(model)model$df.residual)

## dfResidual (& Im ATV FERBKIC mim ATV I MIEFEZD
myData <- data.frame(time = 1:10, y = (1:10)*.5)

myLm <- 1m(cbind(y, y*3) ~ time, myData)

showClass("data.frame”)# FHOEZR S N7z S4 "oldClass” 2R3

## S3 VTR "Im" =ILARY B =D DI
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#H 7SR "xIm" IXEEIC, FLT "yin" EEENIC

setClass(”"x1m", representation(eps = "numeric”), contains = "1lm")
setClass("ylm"”, representation(header = "character”), contains = "x1m")
yml = new("ylm”, myLm, header = "Example”, eps = 0.)

# LW Z OB 2\1ink{S3Class} &R &.

utils::str(.0ldClasseslList)

# R MNLEFD 3 VT ADMRIAINZEMYE "stamped” &
# "date” BMEZRD 3 77 ADHI
# UTFIEERBEE 53 YV AV YR
# R EREREIBR IS RAEF v ITEIONRENTH D
stamped <- function(x, date = Sys.time()) {
if(!inherits(date, "POSIXt"))
stop("bad date argument”)
if(lis.vector(x))
stop(”"x must be a vector”)
attr(x, "date") <- date
class(x) <- "stamped”

X
3
print.stamped <- function(x, ...) {
print(as.vector(x))
cat("Date: ", format(attr(x,"date"”)), "\n")
3

# ZLCRLCBMEZED s4 /7R :

setClass("stamped4”, contains = "vector”, representation(date = "POSIXt"))

## "stamped” HEERT B-HOIC S4 VS REFOBUMAETHES ZENHKES
setO0ldClass("stamped”, S4Class = "stamped4")

selectMethod("show”, "stamped")

#H ZLTENDLS "stampeds” ZEXYBR<

removeClass("stamped4")

somelLetters <- stamped(sample(letters, 10),
ISOdatetime (2008, 10, 15, 12, 0, 0))

st <- new("stamped”, somelLetters)

st

# show() XYY RE# Tz DS R%&T YV ML,
# ENHE 3 TUYMAY Y REMUHT.

stopifnot(identical (S3Part(st, TRUE), somelLetters))

#54 ATV N EZTOT—YEAEROY MHSEEICED
new("stamped”, 1:10, date = ISOdatetime(1976, 5, 5, 15, 10, 0))

## Not run:

#H "ts" & S4 VTRELTERTS R FOI—NR

setClass("”ts"”, contains = "structure”,
representation(tsp = "numeric"),

prototype(NA, tsp = rep(1,3)))
# TONY A TIXERD s3 BRI



148 show

# FLTCENE s#t V5RELTEETS

setOldClass("ts"”, S4Class = "ts", where = envir)

## End(Not run)

show XTIV N ERT

Description

FTV 7 2TV, T bEARRETOI T RAICHEETAATTEHEERRT S, Z
DOEBIIAY Y RIZE ORI N2720IZFFET 5. BEEAY v KX showDefault %
EOHT.

show IR BHEARM A Yy RIFE@EHE 7)) > bEEl 2 R Oozdizii# i ns.

Usage

show(object)
Arguments

object FEDORA T b
Details

S4 7 5 A(setClass DIFOH U TEBINSZZ T A) DA TV =2 Mk show DIFOH L
THEMIZERRING., S3AT7Vz 7 OB LTHELZS4A TV bEZDE
RTEREING ; WL, S4ATVz7 bhDATY N ULTRDP 728347V
ME print DIFOCHE LIZE 200 LS IZHEEMIZTY Vb Ehb.

show IZH U TEHRZRINZAY v RIFHMAMKIZE > ToOAMEKRI NG, TERITNE
AVY NRREEBRAVIFINDA T 7 N 220, EEZ2HE<ERE2ELEZ2S
ThbD. —HRNZREZIZ DWW TIE setGeneric ~D simplelnheritanceOnly 515 & setls
o E R XK.

Value

show IR ETFHLD NULL 23R T .

See Also
showMethods & — 2D 71X TN EDBEEIZHTE2ETDOAY vy KE 7)) v T 5,
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Examples

## setMethod M RF 2 X hRTEBNEN/HICHE <
setClass("track”,

representation(x="numeric”, y="numeric"))
setClass("trackCurve”,

representation(”track”, smooth = "numeric"”))

t1 <- new("track”, x=1:20, y=(1:20)"2)
tcl <- new("trackCurve”, t1)

setMethod("show", "track”,
function(object)print(rbind(x = object@x, y=object@y))

)
# AV RIESY t1 OBRETY > MIEHNS
t1

## Not run:  [,11 [,2] [,3] [,4] [,51 [,61 [,7]1[,8] [,91 [,1e] [,11] [,12]
x 1 2 3 4 5 6 7 8 9 1o 1 12
y 1 4 9 16 25 36 49 64 81 100 121 144
[,13]1 [,141 [,15] [,161 [,171 [,18] [,19] [,20]
x 13 14 15 16 17 18 19 20
y 169 196 225 256 289 324 361 400

## End(Not run)
# TLT "track” ZRT B I9TADFTVTI M THSB tcl ICHLTH
tcl

## Not run:  [,11 [,2] [,3] [,4]1 [,5] [,61 [,71 [,8] [,9] [,10e]1 [,11] [,12]
X 1 2 3 4 5 6 7 8 9 10 1 12
y 1 4 9 16 25 36 49 64 81 100 121 144
[,131 C,14]1 C,151 C,16]1 C,17] [,181 [,19] [,20]
X 13 14 15 16 17 18 19 20
y 169 196 225 256 289 324 361 400

## End(Not run)

showMethods BEINZEBELZIZZIARIIHTEZETDAY v NER
j—

Description

— D EIETNEL EORFIBEBUI NI 5 B 2 KR D, HEEMEE L TiREshizs
FAaLHDIRoND.

Usage

showMethods(f = character(), where = topenv(parent.frame()),
classes = NULL, includeDefs = FALSE,
inherited = !includeDefs,
showEmpty, printTo = stdout(), fdef)
.S4methods(generic.function, class)
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Arguments

.F

where

classes

includeDef's

inherited

showEmpty

printTo

fdef

showMethods

— D FELIEROBREL. b LAKINS &, fios[KizvyFT 5
ETOEBVPREING.

BB B — DRIRBEBIZFEM I WA RERXNTH D 1E, ZDHEFIH
fdef IZMH I N5, BT 2READRMLIIBEI LT WD E
Z OO E%E T ; isDiagonal() 1IZxd 24% R X.

HLEIEE LTEZoNRWE, Y2 THRIFNERZ BT . FAX
BUTWEREIN 0425, TG E ORI Z AR S 0%k
ET D, HUwhere W5EZX 55 &, getGenerics(where) 12Xk DK
NDBIBEBZ DTV MZIFF LW, H LU where HBREL TV
NE, ETOF vy v yaINZRHFNERREZEEIND.

H LB classes DMfRfta b &, ZhIZRRERE2ZDV 72 F v
W=D F R EROINOGD IS AZELEIIBRAY Y RIZIBET %
T T AZ/DNRY ML,

% U includeDefs 23 TRUE 22 51X, 7'V > b 7w hduZfi# DAY v R
DEHZEEDD.

IOty yavydiZBT 1D, MRIZED RO TVRIEAY v
RE2EOWEKINTVWE Y= 3NN E2IERT DM MR R
Vy RFEBEZENNZ0yvarvyhiTfibnsgd £ TIEEEL R
EDAY Y RPRFEDBIED 2 7 22 U GEREH I NS 2250
7213 1l selectMethod % R K.

MOFEHIZT Y FFTEAY Y RBHNRAY Y RELENLSKRRT D
A MERT HHEME BETIEHIIBFAREBLTWARWEZLT
Z DRF72 1) TRUE.

FNIZHUTHEHRMPRINEZ IRV a Yy ; B CifE@eE i it oh
TN,

F 7 arvT, AT AEHMMERDESE ; H URELTWHIE, &
EINTWNIE where DFEEET. G HiFOa A bR K.

generic.function, class

Details

methods % 5 &.

.S4methods DFLIBIZHF L Tl methods % . &.

TRAMIBIB D AT & N 77— DIE, BRABEIBICE DV IRES NS EHEII/K ST, AV Yy
RRZNIZH U THIEERZ SN T VDY 72 F ¥y DDA ML, Ny T — VITHRFRY
B DY —2%2 2T 5 2 L 21EET 5. MBI B2 DAY v RIXFEBRIZ
DSy r—=VIZHKTE 5.

BEINDEINFBRRELTWS O, EROBHNERNEETNS & &%, BRI
N, Bl fdef & U T DMRIBEEE & A, showMethods 23 2 120t U CTHIROHE L Eh
5. MR T, 2D ATEOERIN SR 2RI 5 Z kS,

Value

H U printTo B FALSE 25 1E, TV Y M EINBREXFEHIRI NG ; T 1T 0IEHE
I invisible Zffios7/zax o a vhnT 71 IV 4.
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References

Chambers, John M. (2008) Software for Data Analysis: Programming with R Springer. (R /X —
a TR LUT. )

Chambers, John M. (1998) Programming with Data Springer (A ) ¥ F IV D S4 )N— 3 > iZx)
LT.)

See Also

setMethod, AV v RZE&LMMD Y —WIZxF U TIL GenericFunctions ; selectMethod (&
BEDOHEBEEIBIZNTEIIADY T2 F I U CGERBEHINDE AY v RER
ER

methods |JEEE DX FEMLTITN TR Y v FFERY -V 2HRH#T 5.

Examples

require(graphics)

## help(setMethod) DBFIDATDL S IC plot ICRTEAY Y RERET 3,
# TR "track” EEOAYV Y REEREL) TV b

showMethods ("plot”, classes = "track”)

## Not run:

# BAE "plot”:

# x = ANY, y = track

# x = track, y = missing
# x = track, y = ANY

require("Matrix")
showMethods ("%*%")# many!
methods(class = "Matrix")# A& 7\
showMethods(class = "Matrix")# £7T
showMethods(Matrix: : :isDiagonal) # FH I T ULV WRFRAIBIEL

## End(Not run)

if(no4 <- is.na(match("stats4"”, loadedNamespaces())))
loadNamespace("stats4")

showMethods(classes = "mle") # -> show() ICWTBAY v R

if(no4) unloadNamespace("stats4")

signature-class AV REHRIZNT BT T A list("signature™)

Description

DT AFEABOERNBI D ENDI D OS/IET BT ANDIY YV ITE2RT., Z
E MethodDefinition 7 I AHHD DDA v MIF L THlibN 5.
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VIANLDATI Y b

F 7V 27 MIER new("signature”, functionDef, ...) OIETHULIZEDELZ &N
Wz, $ UBBA Tz b LTEHEZLSNS L, functionDef 5l &I X722 44 i
EEHRTH. MOBIEIEI I ARERET S, LOMBIIZIE, A7V MEIAY YR
EHRDEWEHE UTEoNS. EH06DHETE, HEXNINT 527 7 AERNFET S
DT, Z7I7ARFEKIZEBZINTVWDEZ EBPFINS. package AT v MZE$ 5
AV hzRK.

28wy b
.Data: 7 T A%D Y T A "character” DA 7T 7 k.
names: N3 288D 7 5 A "character” DA77 b,
package: 7 7 A "character" DA 7YV 7 NTI T AZIIKNIET 2NN =%, 75
Az r =V DMAELRIE I T AR I —ZIZHRET S, FA2 LT, AL
7T AGBBEBONN r = HIiZENE b LRy, ZO5EEY 2 F Yy ET
CEHEIND OIS package HWRPBEL N5,
£

F—=REHD S, 27T A "character”. 2 7 A "character" H*5, 7 T A "vector’.

XYy R
initialize signature(object = "signature") : 2D T I ANSD ATV 7 MW T S
FHamld A R X
See Also
ZDY T ADHFEIZDWTIEY T A MethodDefinition.

slot WK S Ao A TV bhoxay bk

Description

INSOBEIEATY =7 RO 2Ty MBI 2 ERE KT DRET 5.

Usage

object@name
object@name <- value

slot(object, name)
slot(object, name, check = TRUE) <- value
.hasSlot(object, name)

slotNames(x)
getSlots(x)
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Arguments

object BRI ERINZ I TALSDA TV =7 b,

name Ay b, HAEFIIEEINZAETZID, ZIXSEEF ORI
w7 S LI NTVWARLSTRW. A0y MEIMEREDZE TR
WXTFHTRWA, & UARINXT, & ZLT. 26> TW»
miFhuE, sl Ny o Fy 2 EiE—E - —HIIHAFTO)IND L
EhHD.
slot B DG G, name 1$7 7 AR T OMLEDOHWIELR AT v b % G
THREANTR W, —#iiz, BfliREE Tl 20K M S
ME—DHMEIEFAT Y MEZFHELRITNE RSN LS TH S,

value ZEIEAa Yy MZHTAHUWE HIZZoA 7Yz b0y TR
XU CEIE TR T IIER S A,

check slot DEEZHZIN—Va v TlE 7527, BbLUTRERS, ZTOABT Y b
DEE LTOMEENZHEOBEEZ2F v 735, HROAXTV
I NMAEIZRDBEE0, 22— D3 —RNIEZIN% FALSE IZRET
RETIERLV.,

X 77 ADEKE] (XEFE LT TAERE. B UXFEHTHRL S
TARBTHERWVIEVEZS5ND L, slotNames (72N v iz
class(x) Z{#S.

Details

VI AEBIIFDI S AICH L TERINZ AT Y b2 EENE 2 IR IEET 5.
BAOY NIRRT EBEET A7 I A E2KED., 20y FOROHELIFZZFDI I ANLSDL
TV NEET. Ay POREIXLTHEEZBEINZADT Y NMIEHZHEL 2 )
5ZNEMRGT 5.

— A EME L TR ey, Aoy NIy FINT, A0y MZEDYZ T AITHL
TIEIARERAR 2 B R(EZITREZ2AAD L) THLE LT —ITR 5.

@HIEE T & slot A ARKIZZ SAERIZNLTF oy 728T, BiIzA TV o b
Bk oL 2~y F 55, BEMITEREIF v 7 %2475 (check=FALSE DIFE D slot
ZRL)., 20y PBRA VFFEUIZKTCINTWSERY, B HEINAZZ20y ME#EE
Thb.

A VFFETEODHENRDHDLILEZERTS. LPLELELBEITEIRZITH DI
SEE Nz, B GEIZ AT Y b % check=FALSE THHMET 5. X RFDZRT Y M,
HHEDHR T HBMED -0, EEE L TEREINTWS, BHEDOFEKIXENEZ attr<-
o TMEINDZ 2573, FH5UEMEEATY MEOBEES2Z2F v o XN
AN

EOHLEBEEHZIZNT S "e" HEFIZ T I 7 ¢ 7 TEBIL base /3y 7 — I HIZIY
FoTW5.

"@" & slot() DEESAN—Y 3 VIIHMEDHDMEZ ATy hOESI NI TAND
BHWOFHETRLS., 5o REINZENESINZATY NI FTADY T I T A
MEDEDNE I DERIET S, slot() N—V a Vs UHNIXmEIZE#H A Y v RO
CHUIZE D, EEIZIXEIHE as(value, slotClass, strict = FALSE) #475. "e@” /N—
Va VIR EKGEL, EEOMEIZBOETEZBZIERT BRI, BETEAY Yy K9
B & B ).

FaE DM HTHRBIZFEMETH D, "e" N—V a3 VIEMOBEBIREYL 2 RFET 50, &%
BRIV FERLAS R BB IR Z 2 2R T &, B EMZANT as() ZFOH T 5 slot() DiE
EHZN—=Ta v efFES,
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Value
"@" A T & slot BIBUIA TV 27 Mz T ARAMIZERSINZAT Y MR SHED H
L7zb, BE#Z-09 5.

B slotNames & getSlots IXZTNZEFNIREIN/AZI FAEHZETD AT Y MDZHI & AT
Y MIBEELUZ27 T A%KT. O x (E)DILIE S W %2 FRIHE, slotNames(x) &
1E1Z names(getSlots(x)) TH 5.

References

Chambers, John M. (2008) Software for Data Analysis: Programming with R Springer. (R /N — 3/
a vz LT, )

Chambers, John M. (1998) Programming with Data Springer (A ) ¥ F IV D S4 N— 3 IZx)
LT.)

See Also

@, Classes, Methods, getClass, names.

Examples

setClass("track"”, representation(x="numeric"”, y="numeric"))
myTrack <- new("track”, x = -4:4, y = exp(-4:4))
slot(myTrack, "x")

slot(myTrack, "y") <- log(slot(myTrack, "y"))
utils::str(myTrack)

getSlots("track”) # F7=l&
getSlots(getClass("track"))
slotNames(class(myTrack)) # JRER U

slotNames(myTrack)
StructureClasses HEARREIZWINT 52 T A
Description

KA 5 A structure ¥ FNEIEIET 5 27 5 AXES & R 5 ORI S3 EEREE DR
o o AFELYITH 5.

Usage

# RDYIZRAZIEAY Y ROV T X F v AIC
## as() ¥ is() RIEFDI TR &, VIRTUAL EaAX Y MEhi
# VT AERE, new() NOMUPH LHPICEIRTE S

"matrix”
Ilarrayll
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"'[',S"

"structure” ## VIRTUAL

VIADLDFTI Y b

A 7Y 2 Mid new(Class, ...) DIERDOIECH LU TES Z kS, Z Z T Class
FRED 27 5 A5 Rt E DLETT AR "matrix”), fLOFIEIZE LHIEHIET
LEBADFI B EIREI NG, HlZIXEE matrix() 2 TEHED. LEHD I 7 AL
TEET LTI AV INERELITIAZKLLEINDFEBNEDY 7 b T %
ELOTRITNE, s OBEEEEFECHT Z 21209 2R 2 F] 5 i?&b\

7 J A "matrix” & "array”" D ofESNTA TV 27 MIEAHIZE > THEEETR WL
REDFHENT WD, TNSRINSDIIANSDA TV 27 MZRASDH, S3% S4
PIAFTV 7 b UTORNEKEGE 220, FHZFN 51X "class” @Mt R 3
I ABFEOA Tz b IFEBHEI NN (DFD is.object & isS4 (FHizES UL/
AT MIXFUTFALSE Z3KF). ULALABRSINSDEEIZ 7 AT BEAY Y
R(S4 & SBNH)MWEETE, HLWVWI T A4 & S3AMIEZTNS ZMMATE S,

ﬂ’7“/“17 MBI BEXNIET BT AHERTHEDPDISITHEARELTIESHES (&
W2 %L DIFET & iR@%ZIKZ'*—I\EPCJf‘H?}JAiﬂt%Dbtﬂ‘7/17l\’ﬁ:u/uﬂa
TR —RIZHEKRT 3. Z2<OHMIZHLTINSGD Y T AZEBD L 51T
ZEFEEIZEEET S, FRRIBRODO—DDERNINSDZDDI T A% S4 7T A
DT —RZEHAES Z e BHEKDZ L THD ; BRI "matrix” DY 727 5 ATH 5 S4
75 A% fED setGeneric ~NDIEOUH, UHIT contains = "matrix” Z W5 Z & H
kB THD. BTHRERICEET Z2RGEITR VD, HODDT I AN DA TH
Wiz EIrNTWS
"matrix” X "array" 2 &LV T ARF DI T A%FFD Data AU b EROI L EEE
T5., ZNREA TV MNDRA TRIEBRT HHEMT 7 AL UTLAID .Data DHE—D
AETHD. ZOGEF TV bDXRA TREETNAFHDEIOR A Tk sb., —
MR 7e 3w Classes & R &,

275 A "ts" 1% setOldClass B2 FHWVT S4 & L TEBHINTWAAREMIZ S3 7T AT
HBH. N—=Yarv270DRIZZ m&ﬁﬂmm77xtbfmofwt Z I E AN
WERWTY A FT7 ThHo7h, EBIZIZY 7275 ADEHZ LS T MMOARE MR 2 M8 %2 H
Z Tz, Wﬁﬁi"mwn7x REeA0Yy e UTHRET DI LiE, HAAADE
gAY DT —RZOEZJIZEUT—RKNIZIE-BENTH LD Z L 2RORNZHIZL
WWUIREWT S, £7/-S4 27521327 T A "mts” 1289 5 S3 fADIEL W EE 21T 7=,
)

KRFIA 7Y 7 M, 17510 HF] & 3TN, S4 AR A IV DEHRZMNIEY 2 S3
T A "s" BRED (INHRED X DRI NS L set0ldClass D KF a2 X v b D%
). Ny —stats HD "mts” O S3 MAIZFERICERSINT VWS, ZNoDr T A
1%, "matrix” & "array” LEERIZ, FTLWS4 7T RIIIHTBA—N=IFT AL LUTH
EDBITHIETHEIRNETH 5.

IN5DT7 I ADETIEAEER IR D FHAREKBIE matrix, array £ LT ts & [ UB|1 %
ZFAND initialize (2R BRI S4 AV vy K& LD, HIRIZ—D2 & 0 £ < DIEK
KR A== 5 A% ED7 T 2 new ADIRFVHEULFATEFDA—IN—T T AN5D
FTV 2 b 2ZIF ANBRITNERSBENVENWS e THE ; ]oTEHILET TA(H
AHTED S FETIE “mixin” & FEIXN 2)ERE 72 51 8% Fi72 70\ initialize (269 5 BERE X
Vv REFES.

YiLEE
@R D27 T A1E4T "structure” IZ & D EEEIZZ T A "structure” Z L T2 7 X "vector”
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YR T 5.

XYy R

coerce ETEDOA TV L7 b2 INS6D T 5 AITHREIZEHT B AV v RExnT 5 EAR
BEFOHETZLIZEbEZETES. HIZIE as(x, "matrix") & as.matrix(x) %
MEOHT. U as() OIFCH LU T strict = TRUEZS1E, AV Y R Toftio
21y k& dim & dimnames B DEMEZEL DRI 5 &9 5.

Ops Z)V—"T7 AV v Rl ZIX S4groupGeneric % L X) IZME & X Z ML RFikfHl & L T
B LTINS UTEEI N, BEXMT O LS 1T MUVEZ25EE T 5. KE
Mz, RZ RV EFETDWZEEITEROA TV 27 MPFRIUES 28/ DR b #i
D, OGO oG, BEE2EET AT Y MIAPRE S
RNEPPET 2 AFN R GETEN D, EEE2EL KRL.

ZNHEDRAY Y RIHEZ ZADEN,NT T A "vector” ZikEKT 50 7 A%E
DRy ITr—=yha—REhd eiEmlbans.

References

Chambers, John M. (2008) Software for Data Analysis: Programming with R Springer. (R /N —
a X LT, )

Chambers, John M. (1998) Programming with Data Springer (A ) ¥ F IV D S4 )N— 3 12X}
LT.)

Becker, R. A., Chambers, J. M. and Wilks, A. R. (1988) The New S Language. Wadsworth &
Brooks/Cole (A V) ¥ F VDR hVKEEIZH L ).

See Also

BODETINZRET B2 5 A nonStructure, = Z TldH UEEOEELH F 72 13 /EDE
K FADENDZIRET D7 T AHEHINE ELTOAT Y "DPHD RIAND.

Examples
showClass("structure")
# DLUARTHS :
showClass("ts")

(ts@ <- new("ts"))
str(tso)

showMethods("Ops") # CNLDI T ANLDFEEDAY Y R, ELMNTBEEHEILEL

testInheritedMethods FEE XY v ROEIRZTF AN, HET S

Description

RIS TS T X F ¥ Dy b PHEE S NIRRT D A Y v FIZHT 2k
KETANTEOIZERING. B LAY Y FERPINS DO ENPITH U TEEKA
5IF, BINdA7Y 27 MZBRSOENAMNITIMASNSE. ZOTAMI Ay Tr—
VEIVY-ATLHENI Ny T —=IFEHIZEDFEITINLERETH S,
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Usage

testInheritedMethods(f, signatures, test = TRUE, virtual = FALSE,
groupMethods = TRUE, where = .GlobalEnv)

Arguments

f IR E 72 13 2 N0 FEH 4. BEE Tl Z ORPRBEEIZ 4 2
BTDAY Y RV TR FYDBEEZEINTVWARETOY T2 7 AN
FARSND, OB BIZFIZED L DA NZ -V BRFARSNE D
RBETEIATVarThsd.

signatures testInheritedMethods IZ & D EtHE I N HBEY 727 F 2D MNb D IZff
IV T I IAVITXF YDA T arvdey b, THNED K SITH
ENBZMIZIOVTIREMEZR L. Z08BIXERENYFTTFAMT
% 728IZ test = FALSE Zffio 72O L D BRI N 50 d L
W,

test AV Y NBERNEZEBIZTANTE20ES p2fillldsr47Taror
7. H U FALSE 2 5 XKV 7 % F ¥ IZX L T selectMethod % IE UM
TIEMUILH T I RCHTHEES 72 F vy DD AN EHIZIRT.
HLIEHITIRILD Y 72 F ¥y idbiE, B2V AN2EDLTNLS
NYFTENSZTARMLUELLE2E LN,

virtual MY 727 5 Z20HIZIREER 7 5 A% 5B RED, EEORI D2
T AN DR BB DO U TRK DR A B SR I T 0T,
TEIILUZW, R S 225052 81F, L7 T ANEEIEK
Y 77 5 AR nWRa—FPgkE> L7 5 A2 EHET
B0 LW e PRI IDRSIE, FH1LE LN

groupMethods 7V — THAFRAIBEEUIZ T B A Y v REEDH BH R EH?

where IO AEZETORTETERIE. FLACEIZ, BETEIAY YR
CIEFRIZ I SRAEEHEEZLDETON Y r—I %ML 7ZBIZEEE DK
JRNEREZES 5.
Details
DUTOMESIIEED Y —ATH B4 TV a VB EBPERINLGEIZEAINS, &7

ETDAY Y RIIRT Y732 F ¥ DEHKIE flndMethod51gnatures ODHJEUH:'. U TCEHAZ
N5, NS ETOMAMOIEN Y 727 T ADH DAY Y ROV T2 F ¥ HIzH
NBEETTAZHUTERDITONS., ZINS5DY T T ARENSDRED T T A% kK
TENZK > TIN=TIZHEEN, TUTKRITN—TNSE—2o08 727 5 AHMRE
FIng BHWERDO Y 72 F y OBV LT). -oTH LAY Y KBH D
BIEBUZHT 57 T A "vector” ZFHVWTEBINT WS L, —DDEBORI MNLVI T A
PMEEIGERIND. "ANY" DT —REETDT 7 ANTNEIERT 5 72 DRIz
Na. KK ZATHEZI—D " 0ther" IFTAPINDZEDD I HA—=N—=TF
A& R TD Y 5 AIZHIET 5.

TRFFHIBIE D> 7 2 F ¥ ORI B U TRE S N Y 72 5 2D L TOMAGLED
T SEEI NS, FEDITHDOZITIE selectMethod DIFCH ULIZE D T A NI NS
VIAF Y ThHDH. BIELEFICET A 1EREINET 5720, testInheritedMethods I
ViRl 7e > 277 F )V "ambiguousMethodSelection” IZW T AIEOH LNV RT—%, WInd 5
F T avERETDHI LT, WY 5.
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Value

7 Z A "methodSelectionReport” DA 7V 7 b, Z DT T ADFEMIIIRAEZE 5 O W HE
WRHb., ZHiEAay b "target”, "selected”, "candidates” % L T "note” Z# 5,
ETIXBERAE T -2 %22 T25 (ZLTHE LM RITNIERIIZ0THS). ThHDA
Oy MI7TRIZIIZEDBREE TEIILBIERAY Y NERE2 740w 7 AT B2 D
BHINTWS., A7V MIFEICRIWBEEATHEZ ATy b, ZUTTARX
NEZETIZWNTBEIRVLDORY MLEE X% "allSelections” % &1,

References

Chambers, John M. (2008) Software for Data Analysis: Programming with R Springer. (X v R’
BIROEAIZ DWW TILHI10.6. )

Chambers, John M. (2009) Class Inheritance in R https://statweb.stanford.edu/~jmc4/classInheritance.
pdf.

Examples

# b LMz y sr—I R

#H O+ FRBZOTI—THRIWERICR T2 XV vy RERLRITNE,
#H NSRS —2D 16 x 2 T51%RT (R 2.9.0 Tl)
testInheritedMethods("+")

TraceClasses r— L A Z T 5 7= DI NEIIZfEb b 27 5 A

Description

IIZTCRHEINE T AFRER trace ITX O 7579 —IFOCH L ZELEBEAY
W RON=VarviaEELZDE, ZTUTERZRUATY 22 b % untrace T5DI12fHbN
5.

Usage

#t LLTRDI ZADNSDA TV 9 MERRIIC "WithTrace” %
#t FRWHBRTEA TV M trace() EHUVHET I ETESNS.

"functionWithTrace”
"MethodDefinitionWithTrace”
"MethodWithNextWithTrace"
"genericFunctionWithTrace”
"groupGenericFunctionWithTrace”

#H RIS ED IS ZADERICE WIRRE N ZIRIEM I 5 R
"traceable”
DSADNSDA TV b

FTIO T "DRINSDT T ADS trace ~NDIETHE U TIESN S, (2 T A "traceable”
1295 initialize AV Y RDBH LT NZ2ERF S BEIXH VTS HR. )


https://statweb.stanford.edu/~jmc4/classInheritance.pdf
https://statweb.stanford.edu/~jmc4/classInheritance.pdf
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20wy b

.Data: T —XERHDT, 7 T A "functionWithTrace”, Z L CHD 7 T 21209 % "function”.

original: AV Y FNDIZFADA TV 7 b ; DF D2 T A "functionWithTrace” IZ
X935 "function”.

iR

T IADERIINIGT BRIV —AT T A% T =X SHEET 5 ; Hl X1 "functionWithTrace”
& "function” ZHLAET 5. Kk 7 ADK 413 "traceable” ZEHEIZILEL, F LT
275 A "VIRTUAL" |Z "traceable” (Z & ViR E 1 5.

XYy R
Filk7e 2 5 ZADKRA V MR trace) IZX D ZNohSERINEA TV o7 MEZ

NODFHULW ML —ZAFRICMATIFOHE UAREE 2 ITERATRICEESLZ L TH
5.

See Also
BE% trace
validObject ATV MDOEIESETANT S
Description

object DFD IV T AEHIZETAIHWMEINTAIINS., b LAT VI "D HEERS
TRUE 2RI N5 5 S ERITEREY X 2 FHT 2 X FHRT PRI NEH, T
—DEU B (test W TRUE BE I DS T). AT avT, A7V bhOETDA
Oy MR ERIESI NS,

B setvalidity (327 5 ADKEEA Y v REHRETE (LA L LV EEIZIE, ZOAY Y
NiX setClass D validity 58 & U TR E N 3). AV v Fi& TRUE 2 JEHE ) DFd ik %
BT DDA TVl NOBEBTHEIRETH 5.

Usage
validObject(object, test = FALSE, complete = FALSE)
setValidity(Class, method, where = topenv(parent.frame()) )

getValidity(ClassDef)

Arguments
object FEEDA T NEW, ATV "R RNEEZFEZRVED
HEVMBEE 0.
test FmEEAE 5 H U TRUE TAHEYTIE i, Z OBBULRMEZFiHT 5 X

FHINRZ ML EIET. B L test DFALSE (BEEfE) 7R S X T Y MM EFD
RWRZzo—A2EHESEIT.
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complete FEAE ; B U TRIEE R SIEMEEA VY w RIZZFS L7ZAY Y REF>2A1
v bETIZHRNIZER X 5.

Class BGEEA Y v RDBESIND T T ADKHINT T AES.

ClassDef DIAREBA TV 2 MIST, getClassDef IZHKT S LS54 E 0.

method MEEAY Y K5 D% 0, NULL 251 ¥ (object)D—DDEIEL. validObject

CRIRBRIZ, BBIZE LA TV 2 PAEIETHNIE TRE 2, H L
MERHNIE DO X TN EOBA XTI 2R T A ETH 3.
validobject &I1FHEQR D, THIEXLT T —ZRETRETIELR.
where BIEXNZ2 S AR IZZIOBREFIZEEEINS.

MEEAY Y RIZA—N—2 S 2ADBIEX 2 F v 7T 55T KRN
T Y EIFEET D : validobject DOV 21X I NS DT A b HIME—[H]
TohdZ KT S Fwe LT, BL—2ODHILAY v RH®
B DEHENZ T UL, TIE getvalidity() Z2FOH L TD 27 7 2
DHDEBENPSAYV Y REZROVHEUTHRTEITARETH D : ThiE
validobject ZIEONH TR E TR,

Details

WMEET A MR ILT Y T TfFbd : A7 a T, £ L complete=TRUE %2 51X,
LdnEA 7V boRxay OB INTFANEINE., Thrs, £ TDT—AT,
DI IAWIET D7 T A (A== FANDELXIZHLT, bLdnEzTnr 5
ADIRIIEIRGERA Y v RO EIND. HmEIZ, H UHNIE, object DT T ZADIR
GEAY w RO XN 5.

HH2ATY PBRFOHEEIDTAINTERBHLTHLEETDATY MPREINDEH DD,
FANMI—BIIZS—2 A OB OB TCEIRT 5.

FEHEDIRGE T A b (complete=FALSE Z W2 A 7Y = 27 M AMERE DB T new 12
FOMESNZREAINS (RODFIBEL TIHERIIBIZZIADTa N&xA TX T
VI NTHDB).

H U Z D50 object TRITNITMRGERA Y v ROERE T 4 v 7 AT HRMANZRI N
5.

Value

validobject I&H LA 7Y =7 hE]7Z SIX TRUE 23KF. IR TFIUER DD - 7214
R BT 5 FEHNT ML EIETH, H U test HYFALSE 72 5 I1EE IE S DLBUTHIET
LT —RAve—IUXFFEMESTT—%FIERT.

References

Chambers, John M. (2008) Software for Data Analysis: Programming with R Springer. (R /N — 3/
a LT, )

Chambers, John M. (1998) Programming with Data Springer (A ) ¥ F IV D S4 )N— 3 > Zx)
LT.)

See Also

setClass; class classRepresentation.
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Examples

setClass("track”,
representation(x="numeric”, y = "numeric"))

t1 <- new("track”, x=1:10, y=sort(stats::rnorm(10)))
# WIER "track” 7V MIRLCE®D x, v EEFD
validTrackObject <- function(object) {

if(length(object@x) == length(object@y)) TRUE

else paste(”Unequal x,y lengths: ", length(objectex), ", ",

length(object@y), sep="")

3

# BAHAEISAICHTBEESAY Y NELTHET S
setValidity("track”, validTrackObject)

## t1 (LFEIER "track” 77V TV M THBZRETH D
validObject(t1)

#H IITEANET VI EETD

t2 <- t1

t2@x <- 1:20

#H INEFIS—%2BITAE

## Not run: try(validObject(t2))

setClass("trackCurve”,
representation(”track”, smooth = "numeric"))

## validObject A BIEATE D initialize() M SMEVHINBE
# ETODRA—N—JSABEAY Y RPFELNZDT, ZhIZKKT 3
## Not run: trynew("trackCurve”, t2)

setClass("twoTrack”, representation(trl = "track”, tr2 ="track"”))

#H BEIDTAMIBETIXBIRMICERINARVDT,
# IDFA T MHBESN D (FETID)
tT <- new("twoTrack”, tr2 = t2)

# K YUEIRRTZ MIBEEZRET S
## Not run: try(validObject(tT, complete = TRUE))
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cbind2, 14 SClassExtension-class, 115

*Topic classes selectSuperClasses, 116
as, 4 setAs, 118
BasicClasses, 8 setClass, 121
callGeneric, 10 setClassUnion, 125
callNextMethod, 11 setls, 133
canCoerce, 13 setMethod, 140
Classes, 15 signature-class, 151
Classes_Details, 21 slot, 152
classesToAM, 19 StructureClasses, 154
className, 24 testInheritedMethods, 156
classRepresentation-class, 25 TraceClasses, 158
Documentation, 26 validObject, 159
dotsMethods, 28 xTopic documentation
environment-class, 31 Documentation, 26
envRefClass-class, 32 xTopic manip
findClass, 36 cbind2, 14
findMethods, 38 *Topic methods
fixPre1.8, 40 .BasicFunsList, 3
genericFunction-class, 41 as, 4
GenericFunctions, 42 callGeneric, 10
getClass, 46 callNextMethod, 11
getMethod, 48 canCoerce, 13
inheritedSlotNames, 54 Classes, 15
is, 58 Classes_Details, 21
isSealedMethod, 63 Documentation, 26
language-class, 64 dotsMethods, 28
LinearMethodsList-class, 65 evalSource, 33
LocalReferenceClasses, 66 findClass, 36
makeClassRepresentation, 67 findMethods, 38
MethodDefinition-class, 69 GenericFunctions, 42
Methods, 70 getMethod, 48
Methods_Details, 79 implicitGeneric, 52
MethodsList-class, 78 inheritedSlotNames, 54
MethodWithNext-class, 90 initialize-methods, 55
new, 91 is, 58
nonStructure-class, 93 isSealedMethod, 63
ObjectsWithPackage-class, 94 method. skeleton, 68
promptClass, 94 Methods, 70
ReferenceClasses, 97 methods-package, 3
removeMethod, 108 Methods_Details, 79
representation, 108 MethodsList-class, 78
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promptMethods, 96
removeMethod, 108
S4groupGeneric, 113
setAs, 118
setClass, 121
setGeneric, 127
setGroupGeneric, 132
setls, 133
setMethod, 140
setOldClass, 143
showMethods, 149
testInheritedMethods, 156

xTopic package

methods-package, 3
setLoadActions, 137

+Topic programming

.BasicFunsList, 3

as, 4

callGeneric, 10
callNextMethod, 11
Classes, 15
Classes_Details, 21
classesToAM, 19
className, 24
Documentation, 26
dotsMethods, 28
evalSource, 33
findClass, 36
findMethods, 38
fixPre1.8, 40
GenericFunctions, 42
getClass, 46
getMethod, 48
getPackageName, 50
hasArg, 51
implicitGeneric, 52
initialize-methods, 55
is, 58
isSealedMethod, 63
LocalReferenceClasses, 66
makeClassRepresentation, 67
method. skeleton, 68
Methods, 70
Methods_Details, 79
new, 91

promptClass, 94
promptMethods, 96
ReferenceClasses, 97
removeMethod, 108
representation, 108
S3Part, 110
selectSuperClasses, 116
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setAs, 118
setClass, 121
setClassUnion, 125
setGeneric, 127
setGroupGeneric, 132
setls, 133
setMethod, 140
set0ldClass, 143
show, 148
slot, 152
testInheritedMethods, 156
validObject, 159
.BasicFunsList, 3
.InitTraceFunctions (TraceClasses), 158
.NULL-class (Classes_Details), 21
.NULL-class (Classes), 15
.0ldClasseslList (setOldClass), 143
.Other-class (testInheritedMethods), 156
.S4methods (showMethods), 149
.doTracePrint (TraceClasses), 158
.environment-class (Classes_Details), 21
.environment-class (Classes), 15
.externalptr-class (Classes_Details), 21
.externalptr-class (Classes), 15
.hasSlot (slot), 152
.makeTracedFunction (TraceClasses), 158
.name-class (Classes_Details), 21
.name-class (Classes), 15
.selectSuperClasses
(selectSuperClasses), 116
.set01dIs (setOldClass), 143
.slotNames (slot), 152
.untracedFunction (TraceClasses), 158
<--class (language-class), 64
$,envRefClass-method
(envRefClass-class), 32
$<-,envRefClass-method
(envRefClass-class), 32
$<-,localRefClass-method
(LocalReferenceClasses), 66
__ClassMetaData (Classes_Details), 21
__ClassMetaData (Classes), 15

active binding, 105

activeBindingFunction-class
(ReferenceClasses), 97

anova-class (set0OldClass), 143

anova.glm-class (setOldClass), 143

anova.glm.null-class (setOldClass), 143

ANY-class (BasicClasses), 8

aov-class (setOldClass), 143

args, 71

Arith (S4groupGeneric), 113
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array, 17, 18, 23, 155

array-class (StructureClasses), 154

as, 4,13,19,24, 55,60, 61,82,111,116, 118,
134, 135

as.data.frame, 85

as.environment, 31

as.matrix, 18, 23

as<- (as), 4

asS3, 72, 86

asS4,18,23,112

BasicClasses, 8

body<-,MethodDefinition-method
(MethodsList-class), 78

builtin-class, 57

builtin-class (BasicClasses), 8

call-class (language-class), 64
callGeneric, 10, 12, 115
callNextMethod, 11, 55, 70, 90-92
canCoerce, 7, 13, 120

cBind, 15

cbind, 14, 15

cbind2, 14

cbind2,ANY,ANY-method (cbind2), 14
cbind2,ANY,missing-method (cbind2), 14
cbind2-methods (cbind2), 14
character, 91, 110, 117
character-class (BasicClasses), 8
chol, 85

class, 112
Classes, 3,9, 15, 26,47, 70, 73,92, 121, 124,
145,154, 155

Classes_Details, 21, 79

classesToAM, 19

classGeneratorFunction-class
(setClass), 121

className, 24

className-class (className), 24

classRepresentation, 15, 20, 21,47, 54, 67,
116, 117,126, 160

classRepresentation-class, 25

ClassUnionRepresentation-class
(setClassUnion), 125

coerce, 82

coerce (as), 4

coerce (setAs), 118

coerce,ANY, array-method (as), 4

coerce,ANY, array-method (setAs), 118

coerce,ANY, call-method (as), 4

coerce,ANY,call-method (setAs), 118

coerce,ANY, character-method (as), 4

coerce,ANY, character-method (setAs), 118

INDEX

coerce,ANY, complex-method (as), 4
coerce,ANY, complex-method (setAs), 118
coerce,ANY, environment-method (as), 4
coerce,ANY, environment-method (setAs),
118
coerce,ANY, expression-method (as), 4
coerce,ANY, expression-method (setAs),
118
coerce,ANY, function-method (as), 4
coerce,ANY, function-method (setAs), 118
coerce,ANY, integer-method (as), 4
coerce,ANY, integer-method (setAs), 118
coerce,ANY,list-method (as), 4
coerce,ANY,list-method (setAs), 118
coerce,ANY, logical-method (as), 4
coerce,ANY, logical-method (setAs), 118
coerce,ANY,matrix-method (as), 4
coerce,ANY,matrix-method (setAs), 118
coerce, ANY, name-method (as), 4
coerce,ANY, name-method (setAs), 118
coerce,ANY,NULL-method (as), 4
coerce,ANY,NULL-method (setAs), 118
coerce,ANY, numeric-method (as), 4
coerce,ANY,numeric-method (setAs), 118
coerce,ANY, S3-method (S3Part), 110
coerce,ANY, S4-method (S3Part), 110
coerce,ANY,single-method (as), 4
coerce,ANY,single-method (setAs), 118
coerce,ANY, ts-method (as), 4
coerce,ANY, ts-method (setAs), 118
coerce,ANY,vector-method (as), 4
coerce,ANY, vector-method (setAs), 118
coerce,oldClass,S3-method (S3Part), 110
coerce-methods (as), 4
coerce-methods (setAs), 118
coerce<- (as), 4
coerce<- (setAs), 118
colnames, /4
Compare (S4groupGeneric), 113
Complex (S4groupGeneric), 113
complex-class (BasicClasses), 8

data.frame, 85
data.frame-class (setOldClass), 143
data.frameRowLabels-class
(set0OldClass), 143
Date-class (setOldClass), 143
debug, 35, 105
defaultBindingFunction-class
(ReferenceClasses), 97
density-class (setOldClass), 143
derivedDefaultMethodWithTrace-class
(TraceClasses), 158



INDEX

do.call, 100

Documentation, 26

Documentation-class (Documentation), 26

Documentation-methods (Documentation),
26

dotsMethods, 28, 76, 84, 128, 131, 133, 142

double-class (BasicClasses), 8

dump.frames-class (setOldClass), 143

dumpMethod (GenericFunctions), 42

dumpMethods (GenericFunctions), 42

environment, /7,23, 32, 36
environment-class, 31
envRefClass-class, 32
evalOnLoad (setLoadActions), 137
evalgOnLoad (setlLoadActions), 137
evalSource, 33
existsMethod (getMethod), 48
expression-class (BasicClasses), 8
extends, 16, 20, 22, 72, 86, 90, 126
extends (is), 58
externalptr-class (BasicClasses), 8
externalRefMethod (ReferenceClasses), 97
externalRefMethod-class
(ReferenceClasses), 97

factor-class (setOldClass), 143
find, 44
findClass, 36
findFunction (GenericFunctions), 42
findMethod (getMethod), 48
findMethods, 38
findMethodSignatures, 157
findMethodSignatures (findMethods), 38
fixPre1.8, 40
for-class (language-class), 64
formula-class (setOldClass), 143
function-class (BasicClasses), 8
functionWithTrace-class (TraceClasses),
158

genericFunction, 74, 82
genericFunction-class, 41
GenericFunctions, 3,42, 49, 68, 151
genericFunctionWithTrace-class
(TraceClasses), 158
get, 37
getClass, 15, 17,21, 22, 26,46, 54,81, 111,
117,154
getClassDef, 26, 117, 160
getClassDef (getClass), 46
getClasses (findClass), 36
getDataPart, 18, 23
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getGeneric, 43, 76, 83, 131

getGenerics, 94, 95

getGenerics (GenericFunctions), 42

getGroupMembers, 114

getlLoadActions (setLoadActions), 137

getMethod, 45, 48

getMethods (findMethods), 38

getMethodsForDispatch, 38

getPackageName, 50, 68

getRefClass (ReferenceClasses), 97

getSlots (slot), 152

getValidity (validObject), 159

glm-class (setOldClass), 143

glm.null-class (setOldClass), 143

groupGenericFunction-class
(genericFunction-class), 41

GroupGenericFunctions, 10, 80

GroupGenericFunctions (S4groupGeneric),
113

groupGenericFunctionWithTrace-class
(TraceClasses), 158

hasArg, 51

hasLoadAction (setlLoadActions), 137
hasMethod (getMethod), 48
hasMethods (findMethods), 38

help, 27

hsearch-class (set0OldClass), 143

if-class (language-class), 64

implicit generic (implicitGeneric), 52

implicitGeneric, 52, 72, 75, 83, 130

inheritedSlotNames, 54

inherits, 62, 123

initFieldArgs (ReferenceClasses), 97

initialize, 17, 22,27, 32, 56, 61, 128, 136,
155, 158

initialize (new), 91

initialize, .environment-method
(initialize-methods), 55

initialize,ANY-method
(initialize-methods), 55

initialize,array-method
(StructureClasses), 154

initialize,data.frame-method
(setOldClass), 143

initialize,environment-method
(initialize-methods), 55

initialize,envRefClass-method
(envRefClass-class), 32

initialize,factor-method (set0ldClass),
143
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initialize,matrix-method
(StructureClasses), 154

initialize,mts-method
(StructureClasses), 154

initialize,ordered-method
(set0ldClass), 143

initialize,signature-method
(initialize-methods), 55

initialize, summary.table-method
(setOldClass), 143

initialize,table-method (setOldClass),
143

initialize, traceable-method
(initialize-methods), 55

initialize, ts-method
(StructureClasses), 154

initialize-methods, 55

initRefFields (ReferenceClasses), 97

insertSource (evalSource), 33

INSTALL, 50

integer-class (BasicClasses), 8

integrate-class (setOldClass), 143

internal generic, 131

Introduction, 56

invisible, 150

is, 16,19, 21,24,58, 116, 117

is.object, 155

isClass, 13,47, 54

isClass (findClass), 36

isClassUnion (setClassUnion), 125

isGeneric, 76, 83, 131

isGeneric (GenericFunctions), 42

isGroup (GenericFunctions), 42

isS4,9,112,155

isSealedClass (isSealedMethod), 63

isSealedMethod, 63

isXS3Class (S3Part), 110

language-class, 64

library, 44, 50

libraryIQR-class (setOldClass), 143

linearizeMlist, 65, 66

LinearMethodsList-class, 65

list, 40,117

list-class (BasicClasses), 8

listOfMethods, 79

listOfMethods-class (findMethods), 38

Im-class (setOldClass), 143

localRefClass-class
(LocalReferenceClasses), 66

LocalReferenceClasses, 66

log, 115

Logic (S4groupGeneric), 113

INDEX

logical, 36,47
logical-class (BasicClasses), 8
loglik-class (setOldClass), 143

makeClassRepresentation, 37, 67, 124
maov-class (setOldClass), 143
match.call, 49
Math, 93
Math (S4groupGeneric), 113
Math,nonStructure-method
(nonStructure-class), 93
Math,structure-method
(StructureClasses), 154
Math2, 93
Math2 (S4groupGeneric), 113
Math2,nonStructure-method
(nonStructure-class), 93
matrix, 17, 18,23, 155
matrix-class (StructureClasses), 154
message, 36, 47
method. skeleton, 68, 140, 142
MethodDefinition, 49, 76, 83, 91, 151, 152
MethodDefinition-class, 69
MethodDefinitionWithTrace-class
(TraceClasses), 158
Methods, 3, 10, 12, 19, 29, 30, 37, 40, 49, 55,
70,79, 114, 115, 122,124, 127, 131,
141, 142, 144, 154
methods, 151
methods-package, 3
Methods_Details, 24, 79, 90, 133
Methods_for_Nongenerics, 79, 84
Methods_for_S3, 79, 86, 88
MethodSelectionReport-class
(testInheritedMethods), 156
MethodsList, 66, 70
MethodsList-class, 78
MethodWithNext, 70
MethodWithNext-class, 90
MethodWithNextWithTrace-class
(TraceClasses), 158
missing, 57
missing-class (BasicClasses), 8
mlm-class (setOldClass), 143
model. frame, 146
mtable-class (setOldClass), 143
mts-class (set0ldClass), 143
multipleClasses (className), 24

name-class (language-class), 64
namedList, 40

namedList-class (BasicClasses), 8
names, 154
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new, 17, 19, 22,24, 26, 55,91, 111, 112, 122,
144, 155, 160

new.env, 3/

nonstandardGenericWithTrace-class
(TraceClasses), 158

nonStructure, 156

nonStructure-class, 93

NULL, 54

NULL-class (BasicClasses), 8

numeric-class (BasicClasses), 8

ObjectsWithPackage-class, 94
oldClass, 17,23, 145
oldClass-class (setOldClass), 143
Ops, 93
Ops (S4groupGeneric), 113
Ops,array,array-method
(StructureClasses), 154
Ops,array, structure-method
(StructureClasses), 154
Ops,nonStructure,nonStructure-method
(nonStructure-class), 93
Ops,nonStructure,vector-method
(nonStructure-class), 93
Ops, structure,array-method
(StructureClasses), 154
Ops, structure, structure-method
(StructureClasses), 154
Ops, structure,vector-method
(StructureClasses), 154
Ops, vector,nonStructure-method
(nonStructure-class), 93
Ops,vector,structure-method
(StructureClasses), 154
ordered-class (setOldClass), 143

package.skeleton, 51, 69
packageInfo-class (setOldClass), 143
packageIQR-class (setOldClass), 143
packageName, 51

packageSlot, 36, 124

packageSlot (getPackageName), 50
packageSlot<- (getPackageName), 50
plot, 57

POSIXct-class (setOldClass), 143
POSIX1t-class (setOldClass), 143
POSIXt-class (setOldClass), 143
possibleExtends, 5

print, 148

prohibitGeneric, 130
prohibitGeneric (implicitGeneric), 52
prompt, 95-97

promptClass, 94, 97
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promptMethods, 95, 96
prototype, 68, 121
prototype (representation), 108

qr, 85
quote, 64

raw-class (BasicClasses), 8
rBind, 75
rbind, 75
rbind2 (cbind2), 14
rbind2,ANY,ANY-method (cbind2), 14
rbind2,ANY,missing-method (cbind2), 14
rbind2-methods (cbind2), 14
Rdconv, 95
recordedplot-class (setOldClass), 143
refClass-class (ReferenceClasses), 97
refClassRepresentation-class
(ReferenceClasses), 97
ReferenceClasses, 57, 66, 97
refGeneratorSlot-class
(ReferenceClasses), 97
refMethodDef-class (ReferenceClasses),
97
refMethodDefWithTrace-class
(ReferenceClasses), 97
refObject-class (ReferenceClasses), 97
refObjectGenerator-class
(ReferenceClasses), 97
registered, 98
registerImplicitGenerics
(implicitGeneric), 52
removeClass (findClass), 36
removeGeneric (GenericFunctions), 42
removeMethod, 108
removeMethod (setMethod), 140
removeMethods (GenericFunctions), 42
repeat-class (language-class), 64
representation, 108
resetClass (findClass), 36
resetGeneric, 74, 81
rle-class (setOldClass), 143
rownames, /4

S3 (S3Part), 110
S3-class (S3Part), 110
S3Class (S3Part), 110
S3Class<- (S3Part), 110
S3groupGeneric, 114, 115
S3Methods, 71, 89, 90
S3Part, 72, 86, 110
S3Part<- (S3Part), 110
S4 (S3Part), 110
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S4-class (BasicClasses), 8

S4groupGeneric, 113, 156

sapply, 100

SClassExtension, 16, 22, 26, 59, 73

SClassExtension-class, 115

sealClass (findClass), 36

SealedMethodDefinition-class
(MethodDefinition-class), 69

search, 51

selectMethod, 6, 11, 13, 27,40, 74, 82, 119
150, 151, 157

selectMethod (getMethod), 48

selectSuperClasses, 62, 116

setAs, 5, 13, 59-62, 118, 133-136

setAs (as), 4

setBreakpoint, 35

setClass, 3, 5, 13, 16—19, 22-26, 45, 47, 54,
56-61, 67, 68, 73,76,79, 81, 84, 98,
108-111,116, 118,121, 128,
133-135, 145, 146, 148, 159, 160

setClassUnion, 17, 27, 29, 37, 60, 73, 81,
116,125, 134

setDataPart, /8, 23

setGeneric, 41, 45, 52, 53,62, 76, 79, 84, 92,
127, 132, 136, 140-142, 148, 155

setGenericImplicit (implicitGeneric), 52

setGroupGeneric, 41, 114, 132

setGroupGeneric (setGeneric), 127

setHook, /139

setls, 5, 6, 16, 22, 25,47, 60, 73,81, 92, 116,
118, 119,133, 134, 145, 148

setls (is), 58

setLoadAction (setLoadActions), 137

setlLoadActions, 137

setMethod, 3, 4, 24, 29, 34, 41, 43, 56, 63,
68-72,76,79, 80,83, 84, 108, 114,
127,131, 133, 140, 144, 146, 151

setOldClass, 17, 18, 22, 23, 25, 58, 72, 86,
88, 90,92, 110-112, 123, 141, 143,
155

setPackageName (getPackageName), 50
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