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ObjectTracer
Kiyoki OHKUBO

Research & Development Center, PFU limited
1841-1, Tsuruma 19-Gou, Machida-Shi, Tokyo 194, Japan

The ObjectTracer is an object-oriented tracer which traces how the data are
manipulated. This tool is implemented in Smalltalk, and the target of trace
is an object user designated in the Smalltalk virtual image. This tool takes
advantages of the significant features of Smalltalk, i.e. all things are
object and uses message passing in everywhere to the extreme. The approach
is completely different than the stepper which is invoked from the debugger,
but utilizies doesNotUnderstand: mechanism and only affects the objects
vhich are tracing, so there doesn’t occur performance degradation but
messages are actually sent to the tracing object. The target of trace may
be any object except the two categories of objects; one of them are the
unique object such instances as SmallInteger and Symbol, and the other is an
object which constructs tracer itself. With regard to message, almost all
messages can be traced excepting only four; these are methods constructing
tracer itself and executed directly. In this paper I present the technical

details and the source codes are also included in the appendik.
._l_



1. ATI2V bk bU—BOEERHA

Smalltalk YA F LI ATF o R HHY, EFOHFENE Y- RSO TSLERRSE
RABE->THTS. AFy 2 D#IE. NS F3— K&\ Snalltalk XD
A% Smalltalk BEFBMREGTITIHNTHS. ZOMEEESTH N LV—-HDE
BUARTHAIN. ¥BEN—-FIz7DMBATERITLUCVWAANASAFI—F% Sna
litalk TEITFTTHED 2HBEOHEBETHIRIZLWIBESH B, Lisp TEA
VEA—FYRTCEITIBZHEE. avply 7y V¥ eval TV EEIZILHTES,
FEAVARAIVLTHEEE5E. BEEY Y FILVoBEBEIVICASTWADT. MU
—AUEWEBE—-HBHICR LV —AHOBRTEZRAT, 51 8REEHHUER,
DB E BT hIEX .

ZZTRRBATI L b U—HOERNFRE. FU—RAEBRENEF TV
2rRLESLKOM MBAT Y2 hEeBERI] . TEDRFT I DAV E
—UkAVvA—ES L] FU—AERELHE. KREGTEhEAEAYy FEE
813 5. Smalltalk Tk, (&AL T IV FEBERI] 54 =X ALK, become:

TRERBTED, £k, [F0BATIz I FHhAvE=TRL Vv E—BFFLI &W
SEHE. ATIz I Ay E—URABTERVEN-F R IVIVUHEDX T
Yz 7 FIC doesNotlUnderstand: WO A9 B—UEFELTINADT, ThiH
AThiEEv, HLETBAT IV P TCHHHISBUONATRERDHIH. Do
EREBRANRVWOARVWBA T2V +TCHhbH. 2 THBLIC become: & doesNo
tUnderstand: O@EEIYVMAH->TH B,

(1) become:

become: {X Tobjectl become: object2] DX Iy, objectl & object2 @
AT biBA VAR ANBIBEDED ATV R4 22, ATY
7 bRBIR—-DORA VRTHY., ThFhOA T Iz FEIEEDOK T T2V b
A VRATREZND, i85 T, LOXIKLATI2 VPRI VB EANRI DL,

EFHNET objectl 2FRUTVWELRTOAT VY bk object? 22BFHLDIC
Y, I object? EHBREUTWELTOF T I Mk objectl EBHTHKD
12 %2 % (Goldberg83, p.247).

(2) doesNotUnderstand:

WE., 735X Object DFT VS AIICAN, FELUTADYT IS AIBAHY., b
WIISABDA VARV ADHBHELED. ATV Vb AvE—ImEED
&. B. A, Object EWIIHFETMEWVIAFDAY Yy FARENS, LIS X
Object FTIT->THEDAV Yy KAWL, SEIX. mE5I¥E UT doesNotlnder
stand: WA A E—=IHFT IV b bIEDSN D, BE doesNotUnderstand:
EVIRAV Y FRaA—-¥FaTdSATEEZZINTW WD T, 73 A Object £T

{ToTEZI1H S doesNotUnderstand: Z#EITU/—FA4 T 7A4REVNDID 4 VEY
‘ _o_




¥ A —7>3 5 (Goldberedld, p.589].
2, XTIz bU—YDiHER

FU—=REULEWFT Iz b x2 352, [x askObject] Dk 5 I asXObject
VIR —=TIhEDE, EOX TV PIEDhTLBIFLAEETOAYE
—VROWThUV—AEREV AT LSV AZ ) P RICERT 5. B doesNot
Understand:. instVarNames, alllnstVarNames. perform:withArguments: T&H 5.
ChOERBAT Iz b A TWBA Y B— IO THBERITENBDTHY
—AEhV, FUV—AERIROEYTHS (EITRRHMEOREER) .

Ayk—=Y VLV—NDIS5A RobE—JIioTEBZhBAVY FOBT S
I35R) << Ave—URESEAVYROAN BUA—DIS3A (Aot
—JRFESEAVYFORETBEISR)

0 o82E7 S X DefaultObject M AV v K doesNotUnderstand: DEWT. ver
bose W OZEHIC true ERETIELAZhE, BU¥F—EAvE—-Ukikok
ATI2IBRC, LY—=NERAv E—=URRIT WMo ATV FTHS. TLY—
NDYS5A] & asklbject ZN=FTI2 7 bDISABHREAZIEH, self F
=W super THHICA Y B—T k> EHE . self L super L HHEND
o Ay E—VRE->TRHZNZIAV Y FORTBISAI WK, [Ly—nRrS
Al FEREDA—N=ISATHY., TAvE—I%FESEAVIFOBTEYS
AT —DIS5RA) £EEEDA—NR~VSATHBD, FU—ALTWES
T2V bERICETIC. [x asNormalObject] % EIFFHIEL V.

BH. BF TV 1V ik doesNotUnderstand:, instVarNames. alllnstVarNames. pe
rformiwithArguments: EWI4 DDAV v FUMISHRWA, HLWRA v E—=IH
EONTLBELRDA TI2 I - TWEAY Yy FEIE—UTET, EAE
AAVy FERITITL. ThBORAV Yy RRTSUFEBBLTRhB LD IKLTY
Ho THBE, Xbjects EWHIIVSAAFIVORIMAESLIhS HHRORER) .

ZOXTI2 ) PP U—H TRV —RATCERVWA T2V b2 UHS. —olaz
—IRFATI29 FCHY. H5—DIL Transcript X Display %&b L —H Ak
AA9B—TIEREBLX TV FTCHD. 22— hFTT2 7 Mizit. Smalllnteg
er DA VARV A, Y UBIb, true. false, nil %EARH D, 12— hF TV
DERBAT I RN RVWD TRV —ATERW, A= BRATI2 VT
HBHMED ML, shallowCopy EEITFUTHRDOA T V2V FRIETHE DI HMTHA
Bhb,

3. FTIxIU UV OBR



BA T2 CDISABRETRDATIL D DY S ALBORIC X- 2T E=bOIC
725, Zhik asXObject THEMIIThbhd, 2LUTHBA T Iz FOHEDX
—R=2 5 A2 UT DefaultObject 2 EHEL., FL—HDHETHB AV v K doelot
Understand: % DefaultObject & d 5. 7 5 X DefaultObject % EHET BBFIL
. —EIZ SR Object R A—N—U SAIT BN, —HERTEB LIS ADY
ML CA == F A% nil IZF5 (DefaultObject DY S5 AAV vy K initialize
¥8H) o Zhik. BLAXTI I FDISADA=R—I S ALY 5 A Object
HHBE. Object HMES>TWBAV Y FREBEGFENNV—RAENRWAIBTH
5. Smalltalk Tk 5 A Object 7. 75X Object HEEMRKETDISADA
—R=7S Ao TWB. ULALY SR Defalutlbject DA—s8—2 5 Rk, ¥
S5 A Object @A U< nil TéhB. t- T Defaultlbject L@ HED Smalltalk D
PSAXTI2U v TREBRW. WX TSRS TS 5 X DefalutObject % Hi
BBz EHTERVW, HIBRT BI04 Tsuperclass « Objectl HEIFTUTA—i—
275 X% Object LT BHBAHD., ATV b U=V EEBRITHEHIROKD
BRAVY FEHELTWS,

(1) (asXObject) on Object

BEOA T2k, FU—AEREBNTHHA TV 7 FIERT S, 35
DATIz I FDISALRALSTBELEDYTISA X~A &, HHilnAf VA&
VAEBEEBNURWTEHED, VSR X—A KA VAR Y AEREET EHD A
Vv K instVarNames & alllnstVarNames ¥ ¥4 F I vV IEH#TH. ZD2O0
AVy FE U —ABBICEEEBRRLZVWS, 75AX -AIL RV —AHUCEVWER
Vo RKEAE—=ULTLBDT. FhHDAV Y FETSUFEEUTRAASKIIT
BEDIEHT D, RICEDA VARV Ra &by, AT Iz 7 FOABRal
aA¥—95%, 2O2—E7 5 X Object ICEBEN TS shallowCopy LR U T
HB. FEUTISAX-ADA—— 5 A% Defaultlbject ICEEF 5, HLIC
become: (- Tak2nOA T Iy bEANMA S, Smlltalk CEATI2 o
DI SZTEZLShBRWH, VS ADA—N—IF3ABFBZ5hBDT, ZOLDIC
LCEATI2 U b S,

(2) (perform: aSelector withArguments: anArray) on DeaultObject
ZHOAV Yy FiE27 35X Object D> TWABAVy F2F0EEa2—-LELDOTH
Y., Ay t— aSelector B anArray % fH3 Tk 5. Lisp @D apply & BEBR%
fExkds, BATV2 IV POWDBERORAYV y R8I T 581,

(3) (doesNotUnderstand: aMessage) on Defalut(bject
ZOAVy FREFITREAy E—TU% I allessage KEZND, TORXAV I FD
HO—BERILRO K D EREHD.
receiverClass WitDA TV bDISTATHB. THEBATI VD
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V35A% X—A QD X— ERITITISAHERD. Ju—rOvEBiE-Tw»
375427 Ya+Y) Smlltalk ABRHBZEHTES,

* receiverMethodClass EREEBITAEAYV Y FABRTZISATHS, 2
ik aMessage DL 7 R & receiverClass MH AV y KDiEBRERD., ZDRA Y
YRHEDISALBLUTWBDERXTRD S, ZOBHERAY 9 FH—FI1HY
T5, BEURThIERSRVOI. super LAY B—JUk%->TWAEST. 20
BHIA Yy K —F % receiverClass DA —8—27 S5 AHhHEBLRITRIER S 4
W super NDAy B—TIRVFTHEIME I hERARBEDICZ 2 THEELRD
AV FONAL paA—~FK&FXTWS, receiverMethodName 43 receiverClass & [l
CTHED, £EREOA=NA-VSATH 5.

senderClassName 4&. RERTHORAY 9 FOFEREFS>TWBAT IV
DY SATHB. Smalltalk THRREEETHOIYFF X ME thisContext &\
BUOZHICEVSTWT, SHhPBEOA TV FERAUBRWATETH S, £2
T senderClassName 1% [thisContext sender receiver class name) & VR S
ha. ' T e - , o

senderMethodClassName X, Ay E—U%ESEAVYFOMBTEYSAT
1Y), senderClassName LR UTHEID. FEREDRXA—I—-VSATHB., 3T
thisContext sender method) TAvE—TUkiE-EAVy KRD., LB AR R
Vo FH—FILEY, FORAY Y F‘ﬁ;fg?é? SAEKDD,

IhEDfEHRELE N LU, RBICERIdAE XYy K% tryCopyingCodeFor: T
E— ERZIVAMN) 5. SOAVy FEEIBOIRE. T7524. L
V3B THB. ZOAVY FRIDAEMEISABLELIREZINMUT, 20
II3ADHDEDRLV I A& T AV FEAVAAILTAV Yy FEEHLTL
5, tryCopyingCodeFor: ICIBETHAND VS ALDBHRREETFHOA TV
LI RDISADENDDA=R~I S5 ADBRTRITFMERSRVDT, 75XX
—ADA—NR—2 S5 A% superclass: L&Y —BMICAREITIAREAV Y KOR
FTBYVIABATNVS, DAYy FRAGERITHOAT IV k. BB TY
T PDTSALEREND. EULAYV Y FOARE (7524, BULY 24) &
DT, AAT IV MLBUTSA VA~ S LEAHOR vy B—=IUFEDHATS d
oesNotUnderstand: HFEIENB L SICLTWAB., LALBGIICA v 2 —t T rLES
BIDAy B—IUNREBEIC-R LRV TTEEIICLTWS, 2HILTAVY R
RBATI I bDI SRS 2. X—s8—2 5 A% DefaultClass IR L. pe
rformiwithArguments: - Ca—-ULEXAV Y FEERHT 3,

(4) (asNormalObject) on DefaultObject
ZDRAY Yy Fik askObject DHT, ATV haEARKDAT V22 FIZET.

(5) (initialize) on DefalutObject class
Object MY 7235 A M6 DefaultObject & HIBEL. DefaultObject DA —IR—2 5
— 5 —_—



A% nil 123 3. 7S5 AAYV» K initialize & fileln 2 -T2 74V HO
— R385 HBNICETZRAN, TS9O RE-STTIOTS k- 285K
. FaTdseh dolt LiiThifia s,

4. BHLOER

2OFOTSLRBHEEIHEL KD 2T 5ARKOAICEER LRITHIE RS,
o ¥£9° DefaultObject 0)1—1‘-751%& nil O TCER O Smalltalk OHRD
BRAEHULWESHHS. MR doesNotUnderstand: DRACTI—1bd L
shiftctl-C 22 b EHRVEBENHB. ZOK D LMEERITS 2D IIK, Defaul
tObject MR —,8—2 5 A% Object DEFFICLTHE, REKMS 2 AL T
M5 nil KT B LW, 2DFOJ 5 AW Techtronix @ Smalltalk TEITT 5%
AR DEETEVN, Parc Place Systems ) Smalltalk (VI2.2) TRIT$ 55
BUROARBELRITNMIR SRV,

«  asXObject Ml =Y icH 5 2 DD [CompiledMethod nullSourceDescriptor
1% T80 00)) ILEET S,

+  doesNotUnderstand: @HfIH /=Y 1CH5 lcontext method instructions) % T
context method] WZE¥ET 5,

«  DefaultObject DA Y ARV AAV 9 K& LT, Object ICEBEENTWS clas
s ¥a—-935,

«  StandardSystemController MdA ¥ A# Y AAY v K intersectsDisplayBox: aC
ontroller MEMIC lview isNil ifTrue: [Ifalsel .) 2MAT 3.

CORV—HHEX VAT I b, THROBEICFV—AHOFX T2 b2
m=ohATII MR, COMV=HHBF o7 LTHREWTWS, ULALRV—
HHAEREENTEEDIESTWAELX T U2/ k. Fibb Transcript % Displ
ay HRU—ADHBILTELR SRV, DULIASEHFITHE PV —YHFL
—HRRAZ L IR YEFL—- LIl TLES, ARICZO RV - EHELED
EULT. FU—YDDBRIFNEAV Y FOMMS RV —AHOA TV I FiCAY T
—TRESTEHRARV, COV—IUEA VART ADA= 2 —-THRMTED LD
ULTHELLLERTHS.
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