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Class Integer is a common abstract superclass for all Integer implementations. Subclasses are Smalllnteger 4

and Largelnteger (the parent class for LargePositivelnteger and LargeNegativelnteger).

Integer is logically a subclass of the (virtual) class Rational, along with Fraction. Rational numbers
represent the ratic of one integer to another, and may be either Integers or Fractions--hence, for most
operations that do not require Integers, the two classes are interchangeable.

Subclasses must implement methods for
private
compressed
digitAt:
digitAt:put:
digitLength
highBit

Object Reference:

Integer is an abstract class that provides methods for subclasses that represent small and large integers

(whole numbers). The boundary between small and large integers is not important tc most applications, since

coercion to the correct class of integer occurs automatically during arithmetic.

An integer is either written literally or generated as a result of a numeric operation. In addition to its

inherited abilities, an integer knows how to: N
-Repeat a block of actions (enumerating protocol)

Coalendata ite oum Factorial (Foctorization and diuicibilisa)
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self message DEFIC
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50rA BAD B ZDEEHE<,

36rZ printStringRadix: 35

BREETBE (printlt) 36 EHD Z %= 35 BEETHEATS &, 10 &HHTL %,

p.56 ILHBTOT T AIF 2 EENS 35 EHETHIL—TTHINDD. RBITIE 36 LERCE»CBRICBRDIENS, YR—FTERN, >TZE
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HEE, EWS0I IEEE TWS EZ3DEEBE, DX 6,7 HTIBEMEF.

BEE/NERERICDNT, 1234559 ENEWT, inspectlt 2 &, REPRENIETL 2, ZZICIFDF - PRORBEERICH->TWSZ DD D,
INHERDALESTZSEEESTDPVWWEP A, EBSARITEEHEVWARLR,
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1: $a "16r@ee6l"
2: $b "16rGE62"
3: $c "16r0e63"

AEB Unicode DT, ZDEFEZ/NA MXFFTHTL %,
‘abcHh 5 5xyz TPDE, UTOLSBREL, EBICZ/NA MXFFU,

Object Edit Go History Explore Tools Help
E D 0GR B E
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@1

$a "16r0E61"
$b "16r0062"
$c "16r0E63"
$3 "16r3042"
$5 "16r3089"
$5 "16r3089"
$x "16r0E78"
Sy "16r@e79"
$z "16rBB7A"
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RREUVESRIRE (94YRI051 MLERE) ByteString . E2h% 2 & TwoByteString £7%3%, D% DBMIEDWTIEE>TWS, B &
NS < N Unicode TEWE EADEBRED D2 5185,

VYRIVSBEDHIZEIC # ZHF TP >TWSB, #Smalltalker &W>S KSR U,

YRIEAVIRA T YR EBZIEVWN, &5, AV/CTDXEYORICIZF Smialltalk & WS/NA MINERT S, Y/ ILHEb > o
SESBRWITR, M BRAIEZSEofeh WEIE String EDHEEZERBEEVWSBBE LW ENHERD LS T, DEDETHOXAEVEULTTET
W3,

BBNEHICSE Symbol & String DY TV SR EBR>TWS, (@_@) SANZKEBEL,

#Smalltalker == #Samlltalker & printlt $% & true &7 0.
'Smalltalker' == 'Samlltalker' % printlt 7% & false &72%,

(' #Smalltalk hash % printlt 3% & hash code EWSMDEDATI TV MM YTV IRDBHETLZDT, TNTHERTES. .« LB SF
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ETBTHARIEYYRIVEA Y E—YN\Y RS DIDICHREK, DEDXvE—JFINTEL. £WSZeh,

==== Appendix ICHTWBEANE,

Smalltalk DAVBRIEAVIRA T, AV TVE VM IREMNNA TUw RiZik> THEREIhTWS,

V—ROA—REIAVIA FHI—R (FAEN. BXEIT) L TBXKR+REIRICL TEWRENZ U TEIIARZED. ZIhsgBREEZLTI—R
ERULTNA NI—R%EES,
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RHBF ZIC bytecode EWSEEEHH DN, THIFRFTHETED. THIFDEDNA NI—REFETFEYTILUIEZBD,
ZOTIETFAV NI UERDPETWS, IS5 OREXF TH T < 2 DIFEEIERVER,
| aBoolean |
aBoolean := JunDialog confirm: 'are you happy?
aBoolean
ifTrue:
[Transcript
o
show: 'I am happy'].

EULT. 7Av Y 70—-Y v % inspect it TN,

000 a BlockClosure
Object Edit Go History Explore Tools Help

o o BREY BE
(Basic] Methods '

9 self normal CompiledBlock numArgs=0

[ & bytecode | | numTemps=@ frameSize=12

& decompiled > ls: T . 0 N .
4 source iterals: ({Transcript} am happy' )
Jo° copiedvalues <34> push Transcript

@ method <68> dup first

o outerContext <F@ 21> send cr

<6A> dup last

<1D> push 'I am happy'
<F@ 80> send show:
<65> return
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ThEE, (Hh. T I bytes HRWLZ)

- Be5l
#(100 200 300)
ZARBRBUTATEET S, inspect it T2 &EENDH > TEHHEW.

#(100 101 #(200 300)) & #(1 2 3 'Smalltalk’) ENYU T ZILTHNIXATHIFWS,



| anArray |

anArray = Array new: 2.

anArray at: 1 put: #(100 200).
anArray at: 2 put: #('Smalltalk' 1 2 3).
anArray inspect.

TR7A7 5 L%Z#HH LD,
5538, M new: 2 REELBVEWFBLDD, AERL »BVAT,
BNICKEC<TBDRE &> ETERDESS LW, &k,

| anArray |
anArray := Array with: 128.

| anArray |
anArray := Array new: 1.
anArray at: 1 put: 128.

EEMBD L, ZDERERDAHITNIE, BAE.

| anArray |
anArray := Array with: 128 with: 129.

CABEBEAET D, £I BN D with with TORIFSNZDIE 4 DFET,

VM D RABSIHIED X TEIERICEL send T2 &S BEEICH>TVEE LW,
HEMNEIBIEDETIESE S, EVWSFRTESHTLES LWL,

ADUE®PZDTHNIE. PIED new: 5 BEE LT, at: TIBEULRBHSUET S &Ichhd,
BICKEL T BAEE LTIE. copywith: h'% %,

| anArray |
anArray := Array with: 128 with: 129.

BREELTHEo ff2IC. anArray copywith: 130. % E &9 %, A ChIFEIZRE LTWSbIFTldAa<, TTOES%Z copy (EH) LTW,
fefeL. The—HElc, DD with WSl

| aStream |
aStream := WriteStream with: (Array with: 129 with: 130).
aStream nextPut: 100.

Ji

S5, DELTERL, ANMESSLW, FHULMNULESBIRULTHERINEREL T DL SR T &FRL, WERMICIE, 7ZiFE,

#(100 200 300) THRELTYFZILE LTEWLEDIE immutable object L2 DT, LWL,

BIZIEFNEAEE LT 100 200 300 D=2#AH%EELT. BTENSENIVYRNTF Vv ITRELS5BRTATILEECS LT D L. WHEEE
#(100 200 300) copy # & & LT (mutable &EEFE LT) SEXNIFR W,
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UndefinedObject 7 ZRADY Y TILhY (M—DAYRAFTVR)  REBRERE LU UELONS,
Array new: 5 £ 93¢, BRICIFEDHZT nil BEDA>TWS,
nil OFFFEEE ? I& Object new (C3H7=%, nil (£Z D Object new (anObject) DARICHE—ESENLRVNED, WS Z &icird,

UndefinedObject new Zdo it 32 &. UTOF A 7OTD B, dhA & Tusenils EETHTLS !



create any more undefined
objects--use nil

0 Unhandled exception: You may not

€ pebug N Proceced I Terminate  )f

Copy Stack

UndefinedObject class(Object)>>error:
UndefinedObject class>>new
UndefinedObject>>unboundMethod

UndefinedObject(Object)>>performMethod:arguments:

UndefinedObject(Object)>>performMethod: %,

ANATERZ,

UndefinedObject superclass

Object

&%, T

Object new

an Object
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F RO o YR W™ T Fing [ Undefinedobject [+
| Hierarchy | [ Instance W Shared Variable | Instance Variable |
Local Image /4| (9 UIPainterController 4| fileln/Out |A new |
Base VisualWorks * + (» UIPainterSystemControl instance creation
Kernel * + ¢> UIPainterTool resources
) Kernel-Objects () UIPainterView
¢> UIPainterWatcher
¢> UIPalette
¢ UISettings
(@ UISpecification
&4 uIspecificationTreeMod
© UndefinedObject v

o Comment | @ Definition | Rewrite | Code Critic |

new
self error: (#errCreateUndefined << #dialogs >> 'You may not create any more undefined cbjects--use nil')

EVWSDIFT, BHS5FEH. TT— Ay E—IDNHEBIC/N—RI-RINTWVD, A,
DEDIVTILEY. EVWS DI EDARET. SERAROFVETIRBWDIFL, b5 Smalltalk FBET 2 & SFEMLKIF VM LETHhiFE T F
THYRATLRET, ECETHEBRLED. EVWSERNMBVLSCERBRATVWS, ZOBKTRID F3T1—FHELTI-RULTE-
fe1 EORRZBY VTNV EHBBHRBNMBVTIEZVD,

H. WREET, Smalltalk TEETOATY I MM nil hSEEFNZZ LICR>TWS, RAUIC Object 7 XM Definition 28 % &. superclass &
RAE N> TWS, & T3 nil & UndefinedObject @ instance 7ZEWSH5ESDIFHOHSHENST. o o CRAD LWL SIC)
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Browser Edit Find View Package Class Protocol Method Tc
#_#_
F AR o OB W%

#
[ Package [ Hierarchy |
(9 Object 4| Kernel-Objects * - A
» AbsentClassImporter (J) LDM-Framework * + P
(@ AbstractCodeProbe Protocols-Common * +
(® CodeProbe SLesson Base * +
(® DisplayProbe Store-Base * +
(@ DisplayActionProb Store-ImageModel * +
(@ DisplayTOSProbe SUnitPrelocad * +
(@ DisplayVariablePr System-Announcements * +
(® DisplayInstance\ | Tools-Inspector * + -
@ DisplayMethodVary| Tools-Trippy * + v

[ comment Y) DeﬂnlﬁonY Rewrite | Code Critic |

Smalltalk.Core defineClass: #Object
superclass: nil
indexedType: #none
private: false
instanceVariableNames: "'
classInstanceVariableNames: '’
imports:
category: 'Kernel-Objects’

—--true
true FEERT. True 75ROV Y FILN VRO, (T True IC new %> TH3M < SWHRWEERLRZ, )
| aBoolean |
aBoolean := JunDialog confirm: 'are you happy?' .
aBoolean
ifTrue:
[Transcript

cr;

show: 'l am happy'].
TREC, & [ TLL2TH D, 7AVIIO-I v, T5P>TESDR,
false H Ak,

Boolean 7 3 XM and: XYV v Ri& ifTrue: XV v REBU, MERBERBODRE. &0 NZo THZSRNZo
or: |& ifFalse: TERETEZ 201K H. BICFHEL LS TS &1,

- BEH

U7 Z)b 1 nil, true, false

ZH - self, super, thisContext

EWSESBEMFCHE>TVNEH, TNESREZEV > BHTYa1—REH &5 B &

FHTHA Y RFIE pseudo variable EMFELHENS LW,

7Oy (FOvyoo0—-Yv) BERSARGITIILE EBS350W. £HAVNAINATI I KNS YT ZIL (immutable object 7210)
— tips

self class EEWT doit 925 &. 7T AMHINS, (UndefinedObject &%)

-------- B (5P 1HE 20 pURWEK 1)

ZHEICOWTRBEREE (XR2—7) &FM (S1T751L) BESHH S,

BERIC Camel Case TEIIF 2N aVariable EWS &S I/NXFTHOZBEFHWBRTHESED (1Y AIVRE, XYy RE —REHK
£) . Variable® &S ICANF THOZBEFLETES O (VT R4, BEEHA) . WS LS ICEENH 2,

- —BZE# (temporary variable)

fiths | | T < %o EDTATSLBUORTLEFEMCE S, 1754 LIGTOT S LARITRILT .

723 workspace T—REHZEEEREURWTED UILIEE. BFICZOZTHE—RERDDH D T workspace |EWCEZLTULE S, (BFIC)
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Page Edit Smalltalk Options Help Page Edit Smalltalk Options Help
DB $hB ¢ DA hbeB »DB # AR#
r Page 1 Y Variables f Page 1 YVarlabIes‘
|& anArray | #(128)
anArray := Array new: 1
anArray at: 1 put: 128.

TRECT, MI5HRWS5IC Variables) 7 TRATREDDBMCHEFICA>TS !
B3 LW,

#PH@E Smalltalk ICHF 28 (& LD MERDLE)
bind RIFICDOWT, ZRIEEZEBEODIF S, 1 UEBRICIFERINDIRA V& EEADKRA V5 %< < D188,
2¥UE Fraction EVWSE (VT X) THB. &o

YU TIICH B,

aSelector := #+.
D+ F#EDEDIVRILD + EIRoTWVWD, ZDpRAR?

avValue := x perform: aSelector with: y.

perform: (A 8EREEL. &HAE ST, 100 perform: #+ with: 123 (& 100 I + XD DIF 3B, 123 £ 2D2F TR, EWVWSEK,
perform with TYILEZ T 2DH L ?

switch case DICIHHHE T ZUBAHENT B, EWSh% F— ULHUINIEBBEHZESIRICLTWSLSBEDIEREH.

BXE (BERZKUCLBVWTETDRESS)
MethodCollector new alllmplementorsOf: #+.

% Inspectit 2 &, + NEEINTVWSEITZANETL S, 20 A 5N ?
H Jun BZWVWDT, DFED VisualWorks TlEHEAFTIC LA,

| messageSelector methodDefinitions |
messageSelector := #+.
methodDefinitions := MethodCollector new allImplementorsOf: messageSelector.
Refactory.Browser.RefactoringBrowser
openListBrowserOn: methodDefinitions
label: 'Implementors of ' , messageSelector printString
initialSelection: messageSelector.
“methodDefinitions

% Dolt LT, ZDHRDEMHMS Smallinteger ZR 2 &, FIFIF. <primitive: 1> REEWSHDHH B |

F AR o> DB W0 F e
[Method) Class’

JunEulerianAngles + {arithmetic}
JunPenAngle + {arithmetic}
JunPenlocation + {arithmetic}
% JunPoint + {arithmetic}
JunSequence + {arithmetic}
JunSorobanModel + {arithmetic}
Largelnteger + {arithmetic}
Point + {arithmetic}
SmallDouble + {arithmetic}
Smalllnteger + {arithmetic}

[

fSoumeYIZB Comment (123 Definition | Rewrite | Code Critic |

+ aNumber
"Answer the result of adding the receiver toc the argument.
Fail if the argument or the result is not a Smalllnteger.
No Lookup."

<primitive: 1>
~aNumber sumFromInteger: self]

Smallinteger (& 32bit £5, PEBIE sign bit (1) + 29 bit data + tag (2bit) T/&>TW3, DEDEE L TIE 30bit B,



IO tag lcEY MAMANIZS> TWR EZNIFEBIGDT, ThERDERULEE UL TETT %,
RA VI HRBIBEE 32bit VAT LBDOT, 7 RLIARED 2bit (& 00 TUABW,
(DD 4Byte BRTT ZA XY hEhdh5)

T. Lo <primitive: 1> l& Smallinteger OMEICHL T %,

ZDRDT. ~aNumber sumFrominteger: self (&, E® <primitive: 1> ICKBUTcEERITEITT S, (ROALHZSIEVTRLNZS WS EKLRD
1)

<. Smallinteger T& i} id<primitive: 1> (FXRB L. ZOHR. TOE (DATY U ~) IExt LT sumFrominteger: 3% %, 518 & LT self £2
T To (DFD 100+ 1235 X792 &, (primitive: 1 (FERBKLT) 1235 LT BHEE (100) ZHZ T, + XvtE—YERIPHRI &
I£713%0

FN Tl EZUS Float @ + ABREILAZRUHT I EMERD T, WS T LiLir,

EBAWLENT 2735

(AUHES LOEREIELEL primitive ITHE>TWVWBE5UW, FAX? ZABRBTATHEIZALGP» SO ?BEICEF v/ L THSPILDEREZNS
PRI TLESIC 0 o )

SERFEFNEEBVHIT S, BMIC Float T sumFromlneger XYV v RBEREINTWBLEESH?
System Browser T sumFrominteger: XY v Rz L TH%, Float 7 T ADEDHUTDED

F BN o OB W™ F Fng|sumFrominteger [~
- ) - Y = ]
'PackageY Hierarchy flnsmnceY Class | Shared Variable | Instance Variable
Local Image 4 £ ArithmeticError A arithmetic A productfFromFraction: al
B Base VisualWorks * 'o (@ ArithmeticvValue coercing A productfFromInteger: '
| Kernel * + £ DomainError comparing A quotientFromDouble:
[G] system * + 123 Double converting A quotientFromFloat:
E{] Magnitude * (# FastRandom double dispatching A quotientFromFraction:
@ Magnitude-Genera 122 FixedPoint mathematical functions A quotientFromInteger:
@ Magnitude-Number 123 Float private A sumFromDouble:
@]Collections * 4 123 Fraction private - obsolete A sumFromFloat:
E.ﬂ External * 123 Integer testing A sumFromFraction:
EﬂGraphics * 4 v (@ LaggedFibonacciRandom  truncation and round off A sumFromInteger: v
Y — — — |
fSouroelez Comment 123 Definition ' Rewrite ' Code Critic
sumFromInteger: anInteger
“anInteger asfFloat + self

BH > & 58 o o aninteger (T asFloat Z#&%(IFTW2, ZhIEE8HlREZ#T 100 asFloat T 100.0 [T TE %,
INTFloat ICEL T, +self DEDBENBEH (CDFEIF 1235 -7) 287,

2FD 100 + 1235 (& 1235 + 100 (&L L. 100 % 100.0 [cEo T (BREHLT) | Float £5 LOMEIC & > TLEBHATON S,

ZOBAEREFES> TVWBEITHROT, ThUERESEL,

HUTICBEZRRT 3 generality EWSHDERT, CHICL> TEOBVWAIKAEDETHERUTHET 5. LWSHEHS BAKITE,

HNN? TNIEEVWDRBICRBIARESIF?2 32 EDNY—V R EFRUEBR THEHEDEORENM N> TLESDT, |
& Bofes, A, BESHW, DD EICEWCRETHNIE, generality [F78E DHZERETH %o

EICRUT=& 3T Float h' Integer (£Xt U T asFloat Lfzh LTW3, Zhid Float & Integer ZZ 9 ICd Float b RE, EHl>oTWS (A=K
d—RENTW3B) ZEEEWKRT %, &<FANTHBE Float ® sumFromDouble: & asDouble DRIBAHEEL TWLWS |
DEDIEIH (CIEEETF) OE->B5Z2EDRICTNIEVWNAHI>TRAR K,

BlZH T, Float 75 X Tld. sumFrominteger: ®3B&. asFloat M'51# (FERTIXETA) WL TH B DI, sumFromDouble: D&, asDouble:
M self (GERTIEEA) L THEN>TWS,

(<) Magnitude-Genera 123 FixedPoint mathematical tunctions A quotientrromlnteger:

@ Magnitude-Number 123 Float private /A sumFromDouble:
E{]Collections * o+ 122 Fraction private - obsolete A sumFromFloat:
External * 123 Integer testing A sumFromFraction:

Graphics * + v (# LaggedFibonacciRandom  truncation and round off A sumFromInteger:

4

fSourceles Comment 1123 Definition | Rewrite | Code Critic
sumFromDouble: aDouble

~aDouble + self asDouble

DFD generality BATHTZHRWU »iRW,
EBSE BRAEZS UR/N\—RIO—RE (generality ZEbLBRVWTEESIED) MEDFHS LW,



generality N S5D/N\—RI—RICEDBRLBSIIBRICERETZIEDT &,
AT BUF. Z0 generality D58,

BEOSWRICEhEZDIE generarity X vE—Y%ES,

100.10 generality.

80

3.3 generality.

80

100 generality.

20

INTEDLEDRKEVWHICEEHRT 2, HFICAEDLE TREERT ZDIE coerce: XYV v R,
6.7 coerce: 123

|&. Float (6.7) Icx¢ L T Smallinteger (123) ZRZ#d %,
BILEBIDZRTTERERBLGRW, IVESETDEMER 6.7 + (6.7 coerce: 123) EEL UNVEL,

AXETERN > TclFNEH. generality DIHEDEIC & > T

aNumber1 generality aNumber?2 generality [ ifGreater
aNumber1 retry: aSelecter with: aNumber2.

] else [
aNumber?2 retry: aSelecter with: aNumber1.

DESBA—RDH e E2BZEESBILEDESDN (Ex5ICE>5% retry TRIFDITEM) Bz THIEIEN S,
T REB &IT generality DEB0E M40 EA)HY/\—RIA—RENTWVWBDHDH B,

| messageSelector methodDefinitions |
messageSelector := #generality.
methodDefinitions := MethodCollector new alllmplementorsOf: messageSelector.
Refactory.Browser.RefactoringBrowser
openListBrowserOn: methodDefinitions
label: 'Implementors of ', messageSelector printString
initialSelection: messageSelector.
“methodDefinitions

A FixedPoint generality {coercing}

|A Float generality {coercing}

A Fraction generality {coercing}

A/ Integer generality {coercing}

A Jun2dPoint generality {coercing}

A Jun3dPoint generality {coercing}
JunAngle generality {coercing}

(source Y122 Comment 123 Definition | Rewrite | Code Critic |
generality

"Answer the number representing the ordering of the receiver in the
generality hierarchy."

80

SAZ, 80 EAL YA, (NN

RATED SmallDouble THRIPIRH DICENRRAATWNS,
SmallDouble compiledMethodAt: #generality.
TAVNRALWUIERIBE NS, UT.

G 3 BEY B
rBaslﬂ Methods

@ self short CompiledMethod numArgs=@

[ F bytecode | | numTemps=@ frameSize=@
decompiled

; sourci literals: ()

‘,2: °y{es 1 <D8 59> push 89

@ mclass

3 <65> return
123 sourceCode

Jil

NZo generality XV v ROOAV/XA)LI—RIFHIT 89 ZRTEIFEDTI 4B, ~80 (return 80) £HANZ.



& 23T generality IFEWAICIENDEDLED EIEFRSKRW, BIZIE 1/2 & 1/2 28 ULES 1 Ickdh. Zhid Fraction & Fraction ZMEL 25
Smallinteger (L2 > 72/XF —> T, DE D Zhid generality B\E<B>TW2, CEEDIER)
DED generality Z#WMHICHE LU TEEINIZRDD EWSDIFTRAL. Bb. 1.

CEE DR, ®ic generality ZIBHUTEZIANESHF v 7 I NIEVLVWATIZIFE, FhiFWPIELRZ, £5WLWS#EKNIE rational WS Xy tE—Y
TEEINTWVBE5 L\, ration = B, OKS5HKL, )

RUBES LDEEIFLE primitive ICB>TWE50LW, FAX? ZABELATHIZAE»SD?
FHNA N A=RBRSIEDSAE—RDIeHBAESZ SR Z,

2009/5/13

- FAZHK private variable p.75
INXFTHRD D, 1 VRAIVRAERHEY ZAERETMAEEH D, 5L,

ANERIF I ZZ (HB2WEA VY RIVR) ICRHBEL TES N %,
DEDISREEELLEZICHBENICES T %0
7 5 A g—M%Ic aNameSpace Ic defineClass: #NameOfClass %7 T{f%. (E&HT . &
BHRICIE (p.76)
| aClass |
aClass := Smalltalk defineClass: #TransientBeing
superclass: #{Core.Object}
instanceValriableNames: ‘firstName familyName birthday'
classinstanceValiableNames: 'numberOfTransientBeings'

SOHIERE?)

o

EWVWS TR U,

- Smalltalk &EWSRX—LAZAR—R, TP > THf,

+ ZZTl& TransientBeing &E WS ZRITE> T e, EWSIDIVRTLAFHEICEZEL TR, EE>TH. EVWST &,
#DERDTYTIIELTAS,

- instanceVariableNames ICXFHE L THA VR Y ABEREEANTWS, THIFWDYRTFTLAREIC R4y (BR) &LT) ABARE?

Zn%., aClassinspect. UTHEZRZ L. ZOAYRAIVYREHENRZ D, £BS, HTELSDHSA,
BREZATIALEA VATV ADFMER U,
(Fo2TUZR (AYRFVR) ILHBELTES NS N 51, )

superclass @ #{Core.Object} FFESEE WS, Core b—DDERTERETH S,
Smalltalk & WS ZBIZEEORICHZ 5LV, p.78 Ic L FEHKODE ORI H 5, —&F £h' Root,
FESREWS ORERBICEEFZRZOHD. 5LV, HEZHOEEDHETREGESRERET S, OFERR,

- HEEH P77
ZRIZEEOPRTHAL TEZZER. 5LV ( ( EVWSHINREFEBOT VI EAFERZDEDT,
EHEVS>TVBMEDANY L » BV (BRIDANYL)

BIZIELET Text EWSATI I b (95X 7?) (& Core R—LRAR—ZD Text ULHVED > fehl
Text [E5TlE XML R—AZAR—RICHEET %,
fcf2 Text & workspace T doit §5&. Y ZXF A& Core ™ XML ME>ED ? EEWVWTL 2,

532 LEN50LW,

Text fromString: 'test'

% printit 95 &, PIED Core / XML Z2RTE T, ZNZEBRIBZEUTOLSICBELLES A THREMNE S,
Core.Text fromString: 'test'

ZORY MREIFESS Smalltalk 5 U<KBWAL EHU LSHRL | |

COHBEHIE p81 ILHB LS,
Smalltalk defineSharedVariable: #TransientValiable

initializer: 'nil".
EUTERT Do TNIER—LAR—ZICH U T defineClass &P 2D ERERIBICH>THED. DEDHBEEHEWVWSDEF IV ZREBLILEBT (A
UESBHDT) FEIBLSELTWS,
ELBELTH, ALOKREEEH ([EBOANY) EUTES LSBT ERBL (P>THEVWWFE) |\ HBELESATIY TV NOAFIZR—LANR—
2EREUVGHSIEET S (AET D) ILODOFE (RLE) &LTEDNZ, #{) DR TEL, 2EDIATFLAHEBILCHUTEET 2L 5BRRNICH
%o
(f2h 5 L DFKIZHED supercalss #{Core.Object) D& SRR TEIFT 2, )

fef2. BIT Core.Object EEVWTHRW, (T ZIFED Core.Text Dz R &)
#{Core.Object} £&E &, ThZEAV/NAIUIcEZBRBIETURLEE?2ICAMN  « HN? ?2EHVLVP, /KR,



EZBTYSADRRERENS, ETHRAREESICBT ISR LT define $32&6HTES, p.82
HIEHBZEHZ VS ZADRAA—=TICHAC ZHRHD T, ZTNIEULHAUEDANID LS ICES,
DEDIZANSEAVRIVANSET IV CRATEZERER S,

(RERIEA Y RIVARXY Y RIS UNT I EATERWN, JFAXY Y RHSIFTERL, )

CHER (Va2 RER)
ZEHOEFDFORES>TED, BNSEZ SNV, self, super BENH B,

3 abs Ofl :

8> >a0s

Browser Edit Find View Package Class Protocol Method Tools Help

B R o DB M T pneles [~
'M Hierarchy | w Class | Shared Variable | Instance Variable |
Local Image uvﬁ ArithmeticError a| arithmetic [l =«
Base VisualWorks * \() Arithmeticvalue coercing V o+
Kernel * + £ DomainError comparing v -
E{]System * o+ 123 Double converting Rr
Magnitude * (9 FastRandom double dispatching %/ abs
{# Magnitude-Gene | 123 FixedPoint mathematical functions % half
@ Magnitude-Numb 123 Float testing midpoint:
(@] Collections * + 123 Fraction " negated
EﬂExternal * 123 Integer % reciprocal
{8 Graphics * + k'« @ Laggod?ibonaccimdou\:

» Comment | @ Definition | Rewrite | Code Critic |

abs
"Answer a Number that is the absclute value (positive magnitude) of the receiver."
self negative

ifTrue: [“self negated]
iffalse: [“self]

#B23E. BOBEEBIC negative ZH&IF T, if THU.

BEZORET, /Xy T —ITHL Hierarchy ¥ 7Z2RIRL T, DY A TD abs DREZRTCEZ &N TE S,

H 0O O

Browser Edit Find View Package Class Protocol

o ¥BR W™ = ofnafes
Class | Shared Variable | Instance Variable |

(@ Object A 'CiphersBase * o+ accessing
@ Magnitude Magnitude-Numbers * arithmetic
(» Arithmeticvalue SecurityBase * + bit manipulation
123 Number Tools-Trippy * + coercing
123 FixedPoint comparing
123 Fraction converting
123 Integer (deprecated)
123 Largelnteger double dispatching A/ negated
123 LargeNegativ enumerating A7 quo:
123 LargePositier external accessing |
v

122 Comment 1123 Definition | Rewrite | Code Critic |

abs
"Answer a Number that is the absclute value (positive magnitude) of the receiver."
N self <@

ifTrue: [@ - self]
iffalse: [self]

super
FEHWNEL T,

thisContext

[FZDEEICTIFBRAV pseudo BB EBRS, o o« YATATOATZIIVITZANCHEANS LNV,
CDATIT VRN ZESVO > THPE U ZRAND I LN TEDRRER, NL—H—F7?

GEIDATI I (BD) KAvE—IZR>TERLELRS. TNEHENX S TSN EMDZ ENEES, )

cAytE—Y (&SP



workspace T printlt ¥ > T3 & Z&. sender (& workspace IC%%, D&D nil 25T, (workspace @ value (& nil 72o1F?)
L\l A7V bD) OV FLDRICOA—RHBEIMMTNDZDT, ZOHEIEFZDATI ¥ ¥ sender TH 3,

sender I[CDWTOER, BERRHIZETD I EAHRLD > LOHEBE W,

1+2IE2WTIE DFED 1 HALY—NT+ PRy E—IELIF, 2518 EH2,

U ULEZEDXRTIEE ZICH YT —DEHB LR,

workspace TR{T9 % & Eld workspace ZDHD T, DRI nil 12,

D5 nil B¥ sender IC72%. EWSHN ZDwEML L,

BIZEETHDAYRIVZADAY Y RIT 1 +2 EEMNATHHBNIE. ZD1VRY > ZH sender &£73:%,

p.88 Xy t—Ih5
CBEEXYyE—Y

Xy E—JEFRBICEA Yy E—YEL I T+ KD EEIET,
EWSZEWFZOBBXA Yy E—JRIERXAYE—IELIFYZDHLDTHDIFT L,
N, —RENMIBEHZZESTT,

3 asPoint

3@3

ZORRENMEDENULW, X,y 1€ (3,3) NA- A TIY I MERZBIITROEN, ThEEENICRRET, FHAITNIEZDLSICRBIETD
integer ® 3 ICHLT @ ZRIFIELSBIEELTWVWD, BREBRELTHI T, BESEVWAIKEWRITWSE LS,

ZOEBHEMALE? EVWSLSBEMZULLS. BARIANS asPoint IFZD LS IC printString ZP > TWBREIFR., DT &THo T

3 asPoint printString

3@3

INERNPRBICAILTHZES & T5 &, & xIE storeString RENHZ 5 L L,
3 asPoint storeString

'(Core.Point x: 3 y: 3)'

HH. NN, INNFHIZYRBRKRFLDIFILR,

ZFRIELTHEAEYDOFICZEDLSICBIAT N TS, VWS T EEBEEMNICKRIETZEESRRTIITESDAN KL DIEWRHG,
CTEAVE-Y
+ @ BENFNILHEE LW, BHEULHIEWZES T, HEEHREES LU,

BHEANERET BBICIED— DR >S5 TEA Y E—YTHF—T—F - Xy E—ITHEESTHRETE S,

UDUBERBVGE S F—7—K - Xy =Y TP2, ZHX Y £—YRIXFETUNNBILSNANS L, TRIEDVWTEPEDEZILTS
HPIRSNTUE S, EASABNBEDTU > DESBUEVFEL, EWSER EORES L,
TBADRE S 27 A EDBIKIREN S L,

ST RAyE—Y

51#% 255 £ T (N FI—RICPFZHENWSZENR?) o

SN 4 DETREZDFEE vy a. FhllkiF array ZBRULTETSLWVWDOTE £ > EEEVWS LW,

Point x:10 y: 20

THRECTESDED, CDEE Tx10y:20 1 BAYE—I, £BB, TOESAYE—IELIFTRBBAL x Py TREBEL xy: L85,
KIRICIE #xy: EBZIEE W I IFe 1Y T TUIMEIFE | FANEIT &S,

#(10 20 30 40) at: 3
30

#(10 20 30 40 50 60) copyFrom: 2 to: 4
#(20 30 40)
EWSESBREL, BEINE
#(10 20 30 40 50 60)
perform: #copyFrom:to:
with: 2
with: 4
ELTETENS,
#(10 20 30 40 50 60)
perform: #copyFrom:to:
withArguments: #(2 4)
THWLW,
BE with: 3 EOT—XTR=ZD2FTULIAL (DEDAFTEDET) »
FhLl EH 355 1E withArguments T array ICLTERE, EE->TW3,

- EHIERF

3+4*5 1 TENSEPS; ODTSELVNRWN, Xy E—YRIRTENSIBICFHEYT 5 D7,
(sugaring (W > fcAfE7e Kay (& 1)



WPIR5 3+ (4%5) &PDRIV, &
cFINyH

ZDHH D EmBANZIFNIE Do it LZRWT Debug it SHidWLb, &id. S50 ZhEEL L,
FHULDREIE, ECETstepin LT, ETETT step over TNIEVWVDONE 5 IED A S A,

EIEFEBXATRS

(JunParseTree code: '3 + 4 * 5') show
ET2E UTOLSBRERRINTONS,

(literal)
8

(message)

sequence
[(:Ia:ho‘i) (blglocmke)t A 0}7 é$rari;s: 0 = gliteral)
s statements: 1 \

(literal)
5

FHISWSHEIKRICHESZDRZ,
======p 468 NETVr—V T | ||

JunSystemUltility printinheritancesOf: MessageSend

EPBE. VT X MessageSend ANDA AU TV ZIANETL %,
Object

| Message

I | MessageSend

I Il LinkMessage

JunSystemUltility printinheritancesOf: Integer
TRIELEENPS>THBELSAULADB?

Message allinstVarNames
OrderedCollection ('selector' 'args') AR I ® args (& ! arguments &&lF. EHFEARSAEL,

MessageSend allinstVarNames
OrderedCollection ('selector' 'args' 'receiver’)

BFELY—=NHD 3, ELII D even: DAY E—IREZOEDZAVAIVRICEL EWSLSICE >l

MessageSend receiver: 3 selector: #even

a MessageSend with receiver: 3, selector: #even and arguments: #()

Zn% printlt L#RWT Inspect it ULTH2 &, APEENRZ 5. TOFT (—FBTDRAY) Tself value LT¥ 2 &, false (3 (& even Ue &
£) &hB,

Object Edit Go History Explore Tools Help

@D ¢ @B gm)
Methods | Nt

@ self 3C C %Tﬁfﬁ%)

& args

1T seeires & U eI FHE A
vhiBEn3

self value
false

&%,

LUFIE. 3 hteven [CEZ SN EERIRIC. ZDeven NAV/IKAILAY W RIERULTE S REIHZEAND,
3 class compiledMethodAt: #even



%, inspectit 925 &. INT 3 DI F R, D& Dsmallnteger 75 XICXH L T, compiledMethodAt: At even [EXF L TEIDH TSN XY v R (f
ZUNA hO—R) HHETL 3,

e +BHB 8@

Methods |

@ self

normal CompiledMethod numArgs=0

- bytecode

numTemps=0 frameSize=12

,'t decompiled

& source

&b bytes

(® mclass

123 sourceCode

literals: ()

1 <44> push self

2 <4A> push 1

3 <DF 38> no-check send bitAnd:
5 <49> push 0

6 <A6> send =

7 <65> return

3 class compiledMethodAt: #to:by:

RELUVTHERBICHABETI AL, DEDINIEIDY TR (smallinteger) ICIFERESINTWERD > oo
3 class superclass superclass compiledMethodAt: #to:by:

BREELTEETRESC>TW EEHHTERD,

p.474 @ Compiler new H7cbhh&EHL 3L\,

Compiler new parseNoPattern: '3 + 4' in: nil class notifying: nil.
EMPoT, AVNRALZICIAVILILES BT, FN%E Inspectit T3 &,

9.0 C

Object Edit Go History Explore Tools Help

¢ +BHB B@

Methods |

@ self

CompiledMethod

(9 compiledMethod

UndefinedObject>>unboundMethod

(» methodNode
& sourceInfo

& h T D compiledMethod BAZT TILT Uy I T D&

Object Edit Go History Explore Tools Help

Gaoop e E§°

¥ 80

Methods |

@ self

normal CompiledMethod numArgs=0

- bytecode

numTemps=0 frameSize=12

4» decompiled
b source

& bytes

(® mclass

© sourceCode

literals: ()

1 <p8 03> push 3

3 <D8 04> push 4

5 <DF 00> no-check send +
7 <65> return

EWSKDIERZ %,

& 23T Compiler new parseNoPattern: '3 + 4' in: nil class notifying: nil. (MR DEBRWREE T, in: nil class B—2DHDICHE> TWBRITHE
Bo 2FDnilclass TNl AEELTVWE I TR, &, in: DHELTELTWRDTH B, (@_@))



c XK (EUAR)
. FHHo>THBITHOVWWALINE, XEXDE/NL—FEUVTIRBEILRZDT, ZIER,

TOVSLDREBICEDLSICKDZON (EQOLSICERNEREERETDN) T, yourself NETETENEL> BN L EoTe, (DEDRDEE
yourself OEHRDEWC D> > TULEST)

aBody T#b 3D &,

aBody yourself &,

~aBody &iF/NA b O—RHNER D,
L& ERTBNTHL S,

Compiler new parseNoPattern: '[a] a := 3 + 4. " in: nil class notifying: nil.
BREELTNANI—RER3,

HDWNE, BT
| aninteger |
aninteger := 3 + 4.

7BEELT Debug it L. LUF® Debugger 71 ¥ R THLEDLARIL (FNRYATORTLEVTIETAR) ICW> T method 25 TILTV Uy Y
[ON

000 Debug It

Stack Method Edit Execute Correct

g Sa X ek @@ Q @

UndefinedObject>>unboundMethod an AnnotatedMe
UndefinedObject (Object)>>performMethod::

UndefinedObject (Object)>>performMethod:

optimized [] in ParagraphEditor>>debug:
BlockClosure>>on:do:

optimized [] in Process class>>forBlock:

performMethod: method arguments: args A
"Evaluate the first argument, a CompiledMethod, with the
receiver as
receiver. The other argument is the list of arguments of the
method.
The number of arguments expected by the method must match the
size of the
Array."

“method valueWithReceiver: self arguments: args
v

self AnnotatedMethod | a
args UndefinedObject>>
unboundMethod
Y

BWIEDITOU 1> RUOD bytecode #RTH2. THWL,

BT /NI =2,

| aninteger |

aninteger := 3 + 4.
(DEDRDEREIDVWTEAEEDARL) £&, bytecode &,

1 <D8 03> push 3

3 <D8 04> push 4

5 <DF 00> no-check send +

7 <4C> store local O; pop

8 <10> push local O

9 <65> return

fefe U, decompiled 2R % &,

[T ]
Ml =3+4
CB>TWT, BFICADDVNTWB, (TOADKKICECIFE, ChiFERKZLTVWD)
RIC
| aninteger |
aninteger := 3 + 4.
aninteger.

(DEDREDEELT. EVWSKDBICANEBWNTHI, 121F) 5,
1 <D8 03> push 3
3<D8 04> push 4
5 <DF 00> no-check send +
7 <4C> store local 0; pop
8 <10> push local O



9 <65> return
D,
[t1]
Ml =3+4
T, BhEF>7<HEL.

(CNIFBEEMICHEES N return INEDBDH R ETRTHICBWBD EA—REF R fe. EWSETEHHBHY)

Ro
| aninteger |
aninteger := 3 + 4.
aninteger yourself.
(DFD yourself EE->T. BFIEFZEL
1 <D8 03> push 3
3 <D8 04> push 4
5 <DF 00> no-check send +
7 <4C> store local O; pop
8 <10> push local O
9 <FO 40> send yourself
11 <65> return
<.
[t1]
A1 := 3 + 4) yourself

ARZEBERBLTHE) B5.

EROTWT, FEBIC yourself ZX v E—IREELTWD, BRE I D yourself DERKIE Object 75 ZIcH 2. 5L,

STATRLTHBEESRBD.
| aninteger |

aninteger := 3 + 4.
~aninteger.

1 <D8 03> push 3

3<D8 04> push 4

5 <DF 00> no-check send +
7 <4C> store local O; pop
8 <10> push local O

9 <65> return

FREED, TRBICP D,

N —EOI—RERZENBDEBWV, 2&FD A TRIEZREF, TNETHES> TWeTHSSEERER (ocal 0) 2. hEbERY v IR ETZMD

BRWT. #ZIT push LT return LTW3,

(BRE A | TOXKSR)

& Z B TLUTH Core.Object @ yourself method £,

BIBSANBZI T NICERD I,

M6 L TWERL o 5.0 return 95 U TUWERW,

(AXY b TE rself BLEBWTHDIFET—RIEFREW!)

W

Browser

Edit Find View Package Class Protocol

Method Tools Help

B RO o YOB B

Find: | yourself

rFW’ Hierarchy‘

) Kernel-Objects * -

{©) Kernel-Exception Ha
- Kernel-Methods * +
{©) Kernel-Processes *
-{2) Kernel-Support *

) Kernel-Opcodes *
& system * +

) Xernel-classes * - (@)

4 () Namedvariable

& NameSpace

¢> Navigator

£ NoModificationError
# NonIntegerIndexError
£ NotFoundError

" # Notification

v § NPCMapError

rm Class | Shared Variable | Instance Variable |

4| accessing A |57 at:

7 announcements % at:put:
announcements-configuring %/ basicAt:
binary storage %/ basicAt:put:

O Camp Smalltalk %/ basicsize
changing ¥ size

. class membership . %/ yourself

v | comparing v

lyourself
"Answer self."”

rce | @ CommentYO Definition | Rewrite | Code Critic |

Method:

#yourself (accessing)

Package: Xernel-Objects

DFE D Zhid yourself MIFENT & ZICIFRAICEHDBESEN push ShTWBTHBZSH5, Fh% return TE5ES5HEATTVWZ DL,

rself EECDEWME. WS T e,

(RELSNBRWERETIE—E pop 21T, local 0 MANESEE%E push T5DHERDH)

fc& L IcObject yourself &72(72WT Debug it UT/N\A ROA—RERZ &, HhdHh.



® 00 an
Object Edit Go History Explore Tools Help

¢ +BHB B@

| Methods |
9 self short AnnotatedMethod numArgs=0
- bytecode numTemps=0 frameSize=12
& decompiled . . .
% source literals: ({Object} )
% attributes 1 <34> push Object
123 bytes 2 <F0 40> send yourself
(@ mclass 4 <65> return
@ sourceCode
@1
123 2

S—h. ERICE ETBRDDEBRWNEH, (&£ 3T yourself BN R I—RETREINILA0E/N—RI-—RENTBL! (M N))

WPWPZZTIEFESZ EFR L. D compiledMethodAt: 1352 U w20
Object compiledMethodAt: #yourself.
EP T, Inspectit ULTHB &L

Object Edit Go History Explore Tools Help
D> R Y B

1 Methods
@ self short CompiledMethod numArgs=0
"(. bytecode numTemps=0 frameSize=0
”E decompiled literals: ()
b source
123 bytes 1 <60> push self; return
(@ mclass
123 sourceCode

THD. 2FD push self & return FEIF/NA FIA—RETIEF 1T XA hOBHEULTHEEL TV, EIEido
73% decompiled TI&
yourself
~self
EB>TWE, V—RIETH
yourself
"Answer self."
BRorFInER !

fefz. Eoflid. RDEDRLUA. 50L& yourself OFEE UL TIENRD B,
BELROAZRT— RERAWVEHIDMAMEND EBS (DTY>THZD) »

s AZRT—R (£X30Y)

Transcript RETEEL TN E, HREBDIATI TV M E—TH D, EWSZEERIETILETOEHD,

BRENZAT—RUBWTEL & ZNEFIEEI push pop ZZDEUTUESDT GERICEKRGCKERIC! 1) ThE&EIETS (Fhv»— pop U
THI< push T2DEFEENEND pRLD 1)

THEHRBLOFNRBDT, BEIFEPAE/NA NI—RRELT DAV,

BIZIELTOZATICDOWTIE, BIEIFMED (DFD Inspect It LIc#ERHDY) 110 BDIcxd LT, ##F(& OrderedCollection -~ X4 > Z (100 110)
THb,

OrderedCollection new add: 100; add: 110.

OrderedCollection new add: 100; add: 110; yourself.

DEDRRICVCSIEETH S add: 110 D#ERIE 110 RO,

ZhiFFEHIR EOMERARL TN E. Th%E yourself TEEY 3 EHHK D,

BEphAEELC L, BIEE
| aCollection |



aCollection := OrderedCollection new.

aCollection add: 100.

aCollection add: 110.

THH., TOHERIEHE DA Nself add: 110) I&D. ZhlE 110 TH 2,

D% D OrderedCollection ® add: (&#&IC self TlFa< 3|18 TH2 110 2~ 93,
BAEDWREV AT LTS VY TRTHD L,

6co  OrderedCollection>>addlast:

Browser Edit Find View Package Class Protocol Method Tools Help
F RAOR oo ¥ DB '™ T g | orderedCollection

rPWY Hierarchy‘ fﬁmf Class | Shared Variable | Instance Variable |

@ Collections-Support 4 () Object 4 accessing A /47 addAall:

@ Collections-Abstracis (® ObjectMemory r adding W addallFirst:

@ Collections~Arrayec (9 ObjectSegment binary storage % addAallLast:

@ Collections-Sequenc @ OrderedCollection copying V¥ addFirst:

@ Collections-Streams | ¢ OrderedCollectionInspecto: enumerating %/ addLast:

@ Collections-String (® OsHandle O private %/ changeCapacityTc

@ Collections-Text * (@ OverriddenMethodDefinitio: removing N /47 changeSizeTo:
) Collections-unordex\; ¢> OwnerNavigator \;’ testing \;' A grow

mf& Comment | & Definition | Rewrite | Code Critic |

addLast: newObject
"Add newObject to the end of the receiver. Answer newObject."

lastIndex = self basicSize ifTrue: [self makeRoomAtLast].
lastIndex := lastIndex + 1.

self basicAt: lastIndex put: newObject.

“newObject

Method: #addLast: {(adding) Package: Collectiecns-Seguenceable

EWSDIFT, HTEIT MnewObject B> TWS,  (self TIEA&R )
EZBPBRBRUTOLS ICEBRI N EEZRKT 2,

| aCollection |

aCollection := OrderedCollection new.

aCollection add: 100.

aCollection add: 110.

aCollection yourself.

Zhld Core.Object IC3 3 yourself IC& > THIRES N, DED "self &%, ENSEHESTLESE

| aCollection |

aCollection := OrderedCollection new.

aCollection add: 100.

aCollection add: 110.

~aCollection.

EBVWEZEEDS A, DN T5VWS—BEHZHAELRBVWEZNNTERWEETH, AR —R & yourself ZFIATNIFEEENTTREE WS 2 &b
Ro

(7% ~aCollection EEN T HIC aCollection EFWEEH, REFWICIFTE Nself L2220 T, AUERNESND, )

UTE &> &N NO—RZRTHER.

FFAMELENBWT—Z, TOTOTZLLEDEIK 110 1725 Z &ICFER.  (aCollection BNRZ 0 TlEARLY)
| aCollection |
aCollection := OrderedCollection new.
aCollection add: 100.
aCollection add: 110.
N hd—REEIN,
1 <34> push OrderedCollection
2 <BC> send new
3 <4C> store local O; pop
4 <10> push local O
5 <D8 64> push 100
7 <B8> send add:
8 <56> pop; push local O
9 <D8 6E> push 110
11 <B8> send add:
12 <65> return
FEAVNRAIIETES,
[t1]
(t1 := OrderedCollection new) add: 100.



~t1 add: 110
E12%,

K. aCollection ZBHICHED., LWSHNITSLRWEZDTOTZAIE 100, 110 £HESBEINRS B,
| aCollection |
aCollection := OrderedCollection new.
aCollection add: 100.
aCollection add: 110.
aCollection.
N MO—R,
1 <34> push OrderedCollection
2 <BC> send new
3 <4C> store local 0; pop
4 <10> push local O
5 <D8 64> push 100
7 <B8> send add:
8 <56> pop; push local O
9 <D8 6E> push 110
11 <B8> send add:
12 <56> pop; push local O
13 <65> return
T
[t1]
(t1 := OrderedCollection new) add: 100.
t1 add: 110.
M1
E1rB, TIHE5HMBLSIC, aCollection EEWNWTH, *aCollection EEWTHERIFA L ARDL,
(EBP->THTHAL)
T, UTO&SICSE yourself 2E<,
| aCollection |
aCollection := OrderedCollection new.
aCollection add: 100.
aCollection add: 110.
aCollection yourself.
XA R O— R,
1 <34> push OrderedCollection
2 <BC> send new
3 <4C> store local 0; pop
4 <10> push local 0
5 <D8 64> push 100
7 <B8> send add:
8 <56> pop; push local O
9 <D8 6E> push 110
11 <B8> send add:
12 <56> pop; push local O
13 <FO 40> send yourself
15 <65> return

ERD.
[t1]
(t1 := OrderedCollection new) add: 100.
t1 add: 110.

1 yourself
s BB, FHESN. (* Tyourself ZE- IfERERT. h)

EWSDIFT, ZOBITIE MIHEIZN (BRICRERDOERIEITHINES) 1 THICAI Y 7IKBVWTRSLSICELS (AP DOVWeDERUIEET
%) 1 Tyourself ZDIF TBEWTRD K SICEL) DN ENZNEBIEFERDIDDIE ST,
. FRICLTH ZDBID yourself (EIF & A EBHEIRWNT EDbH D, ERRITIE send yourself (& return self [/ > TRZEIFEN S, BT M1
EEWLANREEN, (WM GIhERBELOFRERRULICVWDOTIERLWNERZZIFES)

BICEABENBWEADNA R I—RREE £ EEHRZLTVWELSICRAS (LICHU ¥k DETB)
| aninteger |
aninteger = 3 + 4.
(DEDLRDEREDVWTHEHEEDLAL) &, bytecode (&,
1<D8 03> push 3
3 <D8 04> push 4
5 <DF 00> no-check send +
7 <4C> store local O; pop
8 <10> push local 0
9 <65> return
ERBM. ZONA RO—R, 8Z5<KRED 7,8,9 THIF. BIC
7 <65> return



TRW&E T, store local 0 BMANEERS (E5H1R7?)
7 <??> store local O;
8 <65> return
TZAAB®S5HR, (storelocal 0 NEBE WSS, HICT store local O; return RE E WS\ M A= RABH > THRBETRWVITE)
DEDHZD "BEICHE>TWSHDEBERICHET) £HFDI—REDIE. 0 E pop UTH push 2D IFEREDR. @ATP 3,
(U EHxKki&obh)

ITR- T, yourself ERET B EILBERBRI ENHDE LS. EWSHOFEEHD,
(OrderedCollection new) add: 100; add: 110
1 <34> push OrderedCollection

2 <BC> send new

3 <68> dup first

4 <D8 64> push 100

6 <B8> send add:

7 <6A> dup last

8 <D8 6E> push 110

10 <B8> send add:

11 <65> return

&

(OrderedCollection new) add: 100; add: 110; yourself
1 <34> push OrderedCollection

2 <BC> send new

3 <68> dup first

4 <D8 64> push 100

6 <B8> send add:

7 <69> dup

8 <D8 6E> push 110

10 <B8> send add:

11 <6A> dup last

12 <FO 40> send yourself

14 <65> return

T, WERBRMES, (WP, BREBDEHERBICES L. NA MI—RHHRKES)
HLINZE—REHZRANTPS L,

| aCollection |

aCollection := OrderedCollection new.
aCollection add: 100.

aCollection add: 110.

aCollection.

N MO—R,

1 <34> push OrderedCollection

2 <BC> send new

3 <4C> store local O; pop

4 <10> push local O

5 <D8 64> push 100

7 <B8> send add:

8 <56> pop; push local O

9 <D8 6E> push 110

11 <B8> send add:

12 <56> pop; push local O

13 <65> return

T, &¥H—TTISHhEEF RV E L, HE. pop LTIE push local 0 D#EDEL T dup & D IFZHEREVNRZ, &,

## LD U dup fist, dup, dup last B EDEKRBADSALSICER > BEOFTIT >ED XYY IIEBZRKRW) ,

BREEBWT, ART—RBEDLSICHRZESH, REDORI v I DEBEZH/HRLTNDB E, BT ADSALSICH ST,
BETRIEBICIN (dup) P23 ERT Y7 ICEHRELITES,

(OrderedCollection new) add: 100; add: 110

1 <34> push OrderedCollection

2 <BC> send new -
3 <68> dup first
4 <D8 64> push 100 [ Collection | Collection |
?:682: Zﬁ;c:aas‘:d: | Collection | Collection I 100
8 <D8 6E> push 110 [ Collection T 700 ]
10 <B8> send add: [ Collection T Collection |
11 <65> return
[ Collection | Collection | 110 ]

[ Collection [ 110

HN? REBICEHEUDLHZ, dup last DEEN DD S A Z2HFH 100 ZBTIEENE ZICHBRL (EORITEDUDEEDLEDRHITIETT
Ww3)



(ROEEFAEE 110 IE22DTRERESH. ZORIICE > TWBIEF D OrderedCollection «f ¥ 2% Y AHREHRED &L THEDB)
UTFOES IC—REHZES LS ICEVW IOV T LRENVS SEDRI YIS EDHNERIDLSICRZZD%

| aCollection |

aCollection := OrderedCollection new.

aCollection add: 100.
aCollection add: 110.

1 <34> push OrderedCollection

2 <BC> send new S

3 <4C> store local 0; pop

4 <10> push local 0 (stack empty)  local O:
5 <D8 64> push 100 —

7 <B8> send add:

8 <56> pop; push local 0 [ Collection [ 100 |

9 <D8 6E> push 110
11 <B8> send add:

12 <65> return

Collection | 110
110

BE.
OrderedCollection new add: 100; add: 110; add: 120
DIZEIE. dup first, dup, dup last BEHT 3,

1 <34> push OrderedCollection
2 <BC> send new

3 <68> dup first

4 <D8 64> push 100
6 <B8> send add:

7 <69> dup

8 <D8 6E> push 110
10 <B8> send add:

11 <6A> dup last

12 <D8 78> push 120
14 <B8> send add:
15 <65> return

DT, N4 ~hOA—R—B%ZET,
http://www.cincomsmalltalk.com/pdf/TechNotes/vwBytecodes.pdf
[Cft&H 0.

OpDupFirst 16r68

Duplicate the top value on the stack, in preparation to send the first message of a cascade.

The duplicated value is the receiver of the cascaded messaages.

29Iy TeBHUTBZNRT— RORIDERTY S, EEMNTWVWS, NZo H2ES5Y LRAAcWRREU R,
BHEINDIDRBHART—RINBIAYE—IDL Y-\,

OpDupNext 16r69

Pop the top value off the stack, then duplicate the new top value of the stack.

This is used in preparing to send a message that is part of a cascade, when the message is neither the first nor the last message in the
cascade.

In such a case, the value which is to be popped is the return value of the preceding message of the cascade, and the value being
duplicated is the receiver of the cascade.

2Fyv IRy TERYTLT (ETT!)  MIRIKRY VI My TERSTBERE, T !

PEDART—RD, ZNHEBETEERFTERVEICEDNS EH D, PoITFEAD

ZOESIBE, Ry TEhfcvalue@EDHR T — RENFEA Y E—IDRERTH BIET T, h2EBE I Nicvalueld. hRT—RDLY—ITH B
T\ Lo HIFCROSIBEVWSHEAR.

OpNoDup 16r6A

Pop the top value off the stack.

The popped value is the return value of the previous message send, removed in preparation to send the last message of a cascade.
(Z D&% 6A IFFT/\Y HRE D bytecode RRTIE dup last ERREND. ToEDESHDHNDPTLHRVMN?)

2Ty DEERY 7%, (HN? 8RS pop MR TDREVDN? ? Z5VWIFRICT EDR, )

Ry FEhfc value FERIICESNEA Y E—YDRDETHZIE IR ART—RRODREDA Y E—IREDEFBDHICIDR DR, &o

Holdolde FHICTVENIIFE. BADIERFRBW, ART—REAGH. ZThdEY b TZOLSKEBFEIBLICHZISNTS L,
InTER (EORTORY v IBRHEL) FHZ .

===============[RFKbH, — IG5,

29[a] (2009.7.1) ERELI=OTEE.,
Block Closure,

S JOvIIA—IvEAVRIVABDOTHD, £WST&?
| aBlock |

aBlock = [3 + 4].
~aBlock



% print it 9% &. BlockClosure [] in UndefinedObject>>unboundMethod & & & T 57— T3,

FTINYHATRZEESH [3+4]DETBTHS>IEWV, THREE

~aBlock vallue

EFBE T LENEHZ, THPWVSTEWMIL v BRIE p.99 IC value DFINH BN, Thelds & - EFENEDBEN?

ZHZH N FEAEFICH U T value $2EVWS T E UL BRVWADWG, ESH. p.98 REDHIE [] BAZ return SEZFLITNE. ThidT>—
L322 EZRLTVWS, % TValueX v E—YZERETDETRITMEFINTVNEEEZ DI ENTES) £HBN S—AZThBSZNEWN
IZ—XAvE—YZRFIERVWTEBRWA? (EWSHIBEIS—ETBE?2ZFDFEF [] TLETERVLWTIEBRWLWMN?)

- value X v t—YIc & % 5HH

[3+4]
(& BlockClosure [] in UndefinedObject>>unboundMethod Ic & 2 T 5 —& %3 h%N

[3 + 4] value
7 &%, &T.

[a| 3 + a] value: 4
&7 £72%, ZO value: DRICKHELEIFTOY 7 0—-IvD—RKEHR KIEVWH0D) I5IEEINh 3,
ahEFh. JOVHIABREIZTERDRICHTL . UNUVEDSIEEL DRFEVURIFHRRW, IBE?
LT BT

[a| 3 + a] value
EPDEUTOLSIBRIT—ER2,

e 00 Exception

expects 1 argument(s) but is

0 Unhandled exception: This block
invoked with 0 argument(s)

SN —2H BRI ITROICARS NI ICFOHE L !
TlE &
[3 + a] value: 4
BELERIEEZPSTHENR. (@ EVWSEBDIBVL. EHESVWSETBTETEFD, )
EHEBHNKREIC,
[x:y | x*2 +y] value: 3 value: 4
EPBEMRIFTI0 T, PIRDIEERL, WEKOEDFYURDBEHU £ SHBVD. RELS
[xy|x*2+ylx3y:4
EFEWETBEINE. L .

H5—2mEBVE
[x | x* 2] value: 3 value: 4
DFDvalue: ICLZ3IEBELBOANEZNE ?

expects 1 argument(s) but is

0 Unhandled exception: This block
invoked with 2 argument(s)

SN =252 IRDICARSNT KOS L !

HERAW, T, BRSAOHBETIERIZ THE5IEET) £UTccul: KBNS TWS,

ESP5IhiE value: ILEDZEDT, BRICEZIBABIADHMES> THRIZIFS > TEVWTNBE 5L,
[x:y|x*2+y]cull:3cul4

ERIFIELL 10 K75, RDBDEZE value: TIEIF—IThRofh
[x|x*2]cul:3cul4

cul: TIFELL 6 £7%%, BRICEZBRIFZNTLWVWE LT, REDG BRI ?EVWS & PRODELEAUCL TRDARW, £aVI(5
[CRENB, £HL &L SDRLD,

7Oy o0—-Y v TOEXE return

| redBlock greenBlock blueBlock mainBlock |
redBlock := [Transcript show: 'red’; cr].
greenBlock := [Transcript show: 'green’; cr].
blueBlock := [Transcript show: 'blue’; cr].
mainBlock =

[Transcript clear.

redBlock value.

greenBlock value.

blueBlock value].
mainBlock value

TIRIEDHTED, EHATITVMEDT, o o T BFEREULLWEEREEIC return Thid kL,
BUF. T greenBlock T *nil U TERTERFTIEH THIZD LT,

| redBlock greenBlock blueBlock mainBlock |
redBlock := [Transcript show: 'red’; cr].
greenBlock := [Transcript show: 'green’; cr. *nil].
blueBlock := [Transcript show: 'blue’; cr].
mainBlock :=



[Transcript clear.
redBlock value.
greenBlock value.
blueBlock value].
mainBlock value

- BT (if30)

BH U NIl FEN 575 LW i VisualWorks ICADH UTc, Squeak HEXDRAATES UL,

L hVah o 724K & (Boolean...) isNil ifTrue: [ ... ] EDWSTEU TEWATRL S 545,

& Z 37T VisualWorks Tl& Control-T T ifTrue: E AV 3—bhAw hEhd, Control-F (& ifFalse: 50V & —o
Control-G & = (get) 72, THMICEHAWSDIEFRI o7 TIEFZFARICKES DD ifTrue: 1!

| anObject |
Transcript clear.
(anObject := nil)
ifNil: [Transcript show: anObject printString].

TREC, FEHEAELT. TRIIFLTXA vy =Y ifNi: REEHZITZ, COEETOVIIO-IvICIF5I8HELT—DR I,
2&57T, FIZIE

| anObject |
Transcript clear.
(anObject := 123)
ifNil: [Transcript nextPutAll: anObject printString]
ifNotNil: [iit | Transcript nextPutAll: it printString].
Transcript flush

DESlLTENZRA S, [it] ... (CZTit=zfEd) ... ] EWSRL,

& Z 37T Smalltalk [CI35REM (and) DOEX(?)IFEW, ifTrue: ERACHEDE L TRbDE D,
(1=1)

(& true 2RI DT,
(T=1)and: (2=2)

EEFDZONERS & BIAWIERBBWHIUATOIZ—51 707D H 2.

The argument to the 'and:' keyword is expected to be a
zero argument literal block (e.g., [ ...]). Your code
doesn't match this pattern. If your code is correct,
proceed, and this expression will not be optimized. If
you want to change it, abort and edit your code.

( proceed\ { cancel )

[ IHFWATOYINEZONEBE»S ? & WS EL
BREINTH proceed T2 EEET D, DED—MIBEEIUTOL SIS,
(T=1)and:[2=2]
INPRFFEBIFNIEE
(T=1)and:[(2=2)]
ETNIFRWA, ZRICLTHERREEBS5BADI EFHRW, Ihld ifTrue: LU,
(1=1)ifTrue: [(2=2)1]
FHEEMNC and FZS WS HARDEH. RUEET or: (& ifFalse: ZDHDTH %,
(1T=1)ori[2=2]
(1=1)ifFalse:[(2=2)]

- #&DEL

Transcript clear.
5 timesRepeat:

[Transcript show: 'test’; cr].
Transcript flush

&, aninteger timesRepeat: T$H 2 Z &ITER. TOERZRD &.

timesRepeat: aBlock

| count |

count = 1.

[count <= self]

whileTrue:

[aBlock value.
count := count + 1].

~nil

SUHEENES N



Lo TW3, whileTrue BBH 7OV I %FE>TWEN, Th. ETHTIL—TETICEHEES T HRELLDOIFIEVLRS, (i)
L ZBTHBNEDNC timesRepeat DR D {BEIFEIC nil TH B, (EEDTEL/N—RI—RIhTW3B)

&3 TEZ BT Smalltalk 1 7 A Llcid T Browser browseAlllmplementorsOf: #timesRepeat: 1 DL SBHDNH B, &£H 3,
http://www.cc.kyoto-su.ac.jp/~atsushi/Documents/Smalltalkldioms/chapter4/index-j.html

M. VisualWorks DIFHERTRDLSICED, TNIFEFLRBRH, (XYY ROEHRZEIATLFNSEULET)

MethodCollector new browseAlllmplementorsOf: #timesRepeat:

R, A2F—=INL (Fka. BORED. £HHI. 20L& collection REBZE LW, BAKRIEE THEATI TV b £B>TVDS) o

Transcript clear.
(1 to: 10 by: 2) do:
[:each |
Transcript
nextPutAll: each printString;
cr].
Transcript flush

2550 to: by: b DEZEIE Number 7 5 RICH > TABIUTDOED
to: stop by: step do: aBlock
(Interval from: self to: stop by: step) do: aBlock
Interval ¥ 5 2 ® from:toby: B3 &.
from: startinteger to: stoplnteger by: stepinteger
"Answer a new instance of Interval, starting at startinteger, ending and
stoplInteger, and with an interval increment of stepInteger.”
~self basicNew
setFrom: startinteger
to: stoplnteger
by: stepInteger
EE>TW3, basicNew > THKE? IXAY N ERZEINTA VY RAYVAERTZ 500N |
setFrom:to:by: (& Interval 7 5 X ® private method %> THH. ZZITIF
setFrom: startinteger to: stoplnteger by: stepinteger
"Initialize the instance variables."
start := startinteger.
stop := stopInteger.
step = steplinteger
EHBe AVAIVYABHDRERET BT, ThICHULT do: [ ... ] NN BRIFRD T, Interval 75 XD do: DEFEERZ &
do: aBlock
"Evaluate aBlock with each of the receiver's elements as the argument.”
"We avoid accumulating a delta to minimize round-off error."
| nend |
"We don't use Number>>to:do: here because that would create a circularity.
n:=0.
end := self size - 1.
[n <= end]
whileTrue:
[aBlock value: start + (step * n).
n:i=n+1]
ERo>TW3, aBlock IER UL T value: THO VI EHEHNEZ SN TWSDH DM D,

2D do: [ FVWBWBER D &S50 T, FIZE
aninterval do: [:each | "#& DR L 03"
el

aCollection do: [:each | "#& D& U ALE"]
BRETHEDNTWVS,

aCollection do: [:each | "#& DR UALIE"] separatedBy: ["#& DR L DR D ANIE"]
EVWSDHH D,
#(111 222 333 444 555)
do: [:each | Transcript nextPutAll: each printString]
separatedBy: [Transcript show: -.
EPWS TR U, (HAE 111-222-333-444-555 (27:%)
HAEWRB, ThOEAWEZ3E THOME, KRESNTVWEZOT, ZO7OY S AFITREBAIPERICREE - BMEDRVES TR TWEHN
ZORDICFICAMERBLES TLWWEZBZDRL, EWSHD5LW, (BPDHITEREL Lichweh, REDZERZALIELWED 2505
&)

BHHREDIRL while [FZ5WSREUICE S,
| aninteger |

aninteger := 1.

[aninteger < 10] whileTrue: [



Transcript show: aninteger printString; cr.
aninteger := aninteger + 1
]
T, ZO whileTrue: ZBWNNFTHDB,  (Goalik)
EZIE Kernel>>BlockClosure O+ Y ZF Y AAXY Yy RELTHD. AR
whileTrue: aBlock
"Evaluate the argument, aBlock, as long as the value of the receiver is true."

“self value
ifTrue:
[aBlock value. FFEINTELRTHE—RIET
[self value] whileTrue: [aBlock value]] FD#% self (LY—/\ROTDEDEMAE (aninteger < 10) ICHAY) Z—EFHAEL T, B

> —Ia] whileTure: THIRIFUH U,
EWSDHIFTIL—TIEAIBICIEBRECE UVEICE > TWS, T ifTrue: 1? &S & Zhdt Boolean DA Y AT Y AXY Yy RTHZIH, ZOAR
I subclassResponsibility &% > TW%, Boolean I& true / false DT, FH%ZR2 & ifTrue: H'% %,
ifTrue: alternativeBlock
~alternativeBlock value
THDD, FFIFE. BEBA true ICEES N ifFalse: (&,
ifFalse: alternativeBlock
Anil

T, UEHDD,
- inject JEAMLE

WBWBHZDTEBLWMNT S ES DAV |
| aValue |
Transcript clear.
aValue := (1 to: 10) inject: O into: [:total :each | total + each].
Transcript
nextPutAll: aValue printString;
cr;
flush
BRACHERIE 55, <N TRHE total ZAULT aValue I[CIEDAHNBELIMTONZNMENE D, 25 WS EKREBORE (—DRIDBEREE—3IHICHKEL
THEATS) EBS00 &N, IhZz inject ZEDLTICEL LleRAT S5,
| aValue |
Transcript clear.
aValue := 0.
(1 to: 10) do: [:each | aValue := aValue + each].
Transcript
nextPutAll: aValue printString;
cr;
flush
AL % inject EESM EVWSDEADSBLIFRVD, H5SBRIFBRCEZZ UDERV, EERH.

- fork

BIS® fork HH 2D SEIE/ISR, o o« TEBE LD ERIT,
fork (& [ .. ] fork D& SIcLTES, D% D Block Closure ZEWT., Zic fork X wt&—3I %% %, E#&lF Block Closure @1~ X5 > XX
Vv RICH B,
fork
"Create and schedule a process running the code in the receiver. Answer the new process."
| forkedProcess |
forkedProcess := Process forBlock: self priority: Processor activePriority.
forkedProcess resume.
~forkedProcess
DED resume EMWVWBWBEHBH, Process 7 T RIC forBlock: 272 2 & TRET 2. TNIETTAXYYRT, 1 VATV RERT %, EEIE
.
forBlock: aBlock priority: aninteger
"Answer an instance of me that has suspended aContext at priority aninteger."

| newProcess |
newProcess := self new. EF—BUL(ARICREEZIT?) new LTZE—
newProcess suspendedContext:

[aBlock

on: Process terminateSignal
do: [:ex | ex return].
Processor activeProcess finalTerminate] newContext. 7 Ah Processor TDH'3 %, suspendedContext & LU THE->THS
newContext %> TZ &NV ?
newProcess priority: aninteger.
“newProcess
T, BIEH L TH S priority ZRET Do NAKBD, FBELTHS newContext THiEWVLY (ETTNIELLY) Dic, ESDhH,
£, EDHRTMDIeh >l & (E3¥ > TorkBATY AT LRBOFEEERERDODR) FRAEBRIDD >k SR,
Processor 752, £EWSDRESHEEET . Kernel @ Shared Variable & U THEET % Processor N5 L L,



Smalltalk.Kernel defineSharedVariable: #Processor
private: false
constant: false
category: 'Kernel-Processes
initializer: nil
EVWSREL, EHIDHEDZES>TVYM EFFLANSE>ADBONE, (MDA INETOERT—TILEE R Smalltalk 1 X—YDHICH D
9 DED VM ILESAD & ZBRIFHPHEBHROLEINE, ZZIE TS U shared variable @ETHEE WS 2 &b, ZhidHDZ5, )



