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OZ++ is an object-oriented environment that makes easy to develop and to execute distributed soft-
wares, in which objects and classes can be shared and transferred. OZ++ provides more flexible and more
extensible distributed systems by sharing software resources.

Generally in distributed environment, when a fault has been detected, it is almost impossible to detect
same fault by executing the software again, and this is a reason of difficulty of debugging. There are
two approaches to solve this problem. One is to log continually informations which are enought to replay
previous faulty execution, the other is to investigate a cause of fault at the time of occurrence to provide
debugging informations. We designed OZ++ Debugger by the latter way.

This paper represents the design and implementation of OZ++ Debugger’s basic features.



1 @BUBHIC

OZ++ i, 2y b7 — o LU Z2EHERICS
WT, 7V b S AYHMEFIALE IS LS
HEEW T %, 20 OZ++ HEWIN,. A7V b
Ay M- LONBIEELZIUY T IV RITS
TENTEDL, OZ++ OF Ny FICRHEEELEERSRE
ATV DRy VI =0 LOMBIEKTF LRV 78y
ISRV LETH S,

T, RIS, PBYAFLAOFT Ny I T, EHEZK
BORBOERERL 71y 7 BOETEHEROBAESE MR
%3 []o —FT. OZ4+ i, Y—EX 2RI+ 7
P27 HRHIRTVWAREOTTY 7 =27 0RR
RITHTENTEL, CORARRBTOF /Ny 7B &
ETHha,

FRy SR KEL B E

(1) 7977 8 FEATFTRENATH 73y 7
(2) 7T LEEFLTITI 780 7
(3) 7275 A% EITLLHIIT) Fiv

D3IoDFEND D, —iIL. THRETTCRARESME
MEhitgic, YVAFA*BURHLTOELAREIE
FERBTRBEIEY, SO0 OZ++ DTy Hid,
ARENRERITETORRNYERTILODOT /Ny /]
BEEHT S L v H5H(2) 2o e OZ++ O F 25y
Hid, VIV 277Ny Y olw BRI, R
RENRELABALOF Ny V¥R THS L X EIL
Twvb,
—H. Ty ZoEERRD I oI 6N (2,

(a) RYORRA
Jurys AOBERHEL, BELABELDRVE
‘I‘E%E‘T%o

(b) RYBOKE
REGDERTE 7075 AONBEEET 2,

(c) BYOBE :
REGEMEY T3 7075 AOBIEEET 5,

OZ++ 723y Hit (a) & (b) PR EXBEL T 5,
OZ++ Y AT ATIX, OZ+4+ D F )Ny b 7O
TIIVIEXBTEY-MSED )R () 2ITHC
TR,
AWXTH, 28T OZ++ OBEL R, 3L 45T
OZ++ D78y FOFEFBIERE TDOERFEICOWTHR
ga—’-bc

2  OZ++ OHE

OZ++ ity PT7— 2 LB LAA T V22 FHE
VIGER LA CETEHENEL T 7V 2 s MBS BR
BTH5 8l OZ++ i, 2y P7—0 (WD Ay L—
oMt SV PR EHBEIENTESLL, B, £
DATT20 D05 AbFy PI— s BLTHBTS
WA O S YD 5,

BFOSETE#EYT 5 OZ4++ Y AT A, 7O/ 5 3
YU/EEELTOOZ++ B, AHRRKLTHATES
PISAFATSY, FTIoW, FRvHekosusrs 3
YRR ERGT B,

2.1 OZ4+ EFE

OZ++ S, OZ+4+ YA F 2BV THy b TU—
2t 7Tz L OUBIEFELLY (ESEAR) V7
P27 OREEBBRTAA S Vs MERI SO T3
VI/BETHH [ CEEERXR—AKXL, A7 V22 }
#m, EFT0rs I v o EEBEEI) AR T
5,

OZ4++ YAFADA V=2 Mizid, KRR T
B2 IDERHLY —UEXDRHLIT) v ro—rivt
TVxo e, Fu—xput ST VOEEMEDLRS
Q=AW T2 b eMbD, —oDTyu—-nRVvt7
Vxy PERBOFOO—-ANF SV 2 POET N EX
WERE (H1) , —2DFFVz2 bid—o0 LMD
BT B,

. -~ .*
Ceaue® Sem

QO ro-rwtrvzrr e ru-snrrEx
QO w-sntrvasr [y Y2 T

[t 7

Cew

1: OZ++ BB} 24X 7V

2.2 Ol++ 52814 LV AT A
ATV VEBYVRATFARA S V20 FRETTEA



HoXANS 5L AN —FNVTHB, 7V =y M,
GUEABA—FNPURTEEHDTI VI A LNV—F
RIFUHTECUELEITT 2, SO O0Z++ VAT AD
SUTAAI—FNELTEF2—F LR,
TrEXa—-FIRRO LS iR ERO,

ALy REIE A7V 2 FOETTRI- FREKDOX
Ly FOEFEN, T/¥F2—F>ETRLDA Ly
Fodk, E7. MREEET 5,

ATV PA—FBER AT V20 bOa—Fit, ¥4
LB ko BIC, Ay b7 —2o % BULTHRXS
h, L/¥Fa—s ¥4 +3Ivru—F&hd,

AEYBB A SV DDA EY FHBBRL. OV
R=JaVbsrvrar¥iti,

BIEREE A 7V 2o PHE VIS A Yy FEBRIT) Bk
Ehdty 2,

23 HATTI UV PEBIVZXTL

OZ++ YAF AT, 3y P7—2s LofHEY—-EX
BY52A, A7V FOREKW LRI/ EEETD
BHoVTH, $XT, 0Z4++ SHCERs /AT
Jx2 b¥Td, ThOEDF 7Y 2 s P OBMERYEATH
BV 0o»DFAT V2 P EBHRLTA S Vo PERY
AFLEFR[, $/. THODA Tz bhTLY
BXa—S DAV =T 22— AN RALTFH TV
I PEBFCA T bRy (OM) LIRS,

3 0Z++DFINyH

BB RE I, OZ++ DTNy RSV 84 A7
Ny Z0REREN, RyoRALBINBOREL R
TEHLBICRKBRDERIEREEF-> T2,

3.1 #FTT1T DA AINRT L

OZ++ D728y Hix, OZ4++ V—RXa—FDarn
A NWBEIREREN A VRS Y AEBO Y R VIERE .
LS EF 2= I P OREAMLIA T Vs bDf A=
F=8Eeho, FTT20 DA VRS VAR EERRT
5,

3.2 OEXANTLLANRYT L

OZ++ BT, AVvy FIRHELIKESZA Ly Foil
P 7oL R EMEE, B, OZ4+ DF Ny F TR X
Ly FOEFW L > TRETIZ—EDRAS v 2 DT D %
TUtARY v 2 LIER, 7UtADA A7 FIFICH

FRLDALY FORY v 22— T 2ENFTE
%,

T, 70X 20EFRBEE 20 L IKEFMELT
Whe, OZ4+ DFNRy Az, Fv b7~ LCFHLY:
BMOALY FPLHEE TULADR Y v 2 DABTRETR
Lih, 70X 2R 257D EDETRBH D RN

LHILWTED,
join,detach

exit

exlit(Joined, Detached)

fork

READY

reschedule
lock,
read/write

resume resume

wait (Suspending)

:u!pend\ /unlock(su!peiding) /!uspend
I’ signal, e}
H SUSPEND |, 510ck, SUSPEND |:
: WALT ready READY /i

SUSPEND

signal:- Signal condition variable

wait:= Walt condition variable
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