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The problem of correcting a trouble in a World Wide Web service operated by a team com-
posed of members who belong to different groups, who have particular skills, who also have other
responsibilities, and who are in different locations was investigated. A trouble recovery framework
was developed and used for an on-line magazine (Webzine). Evaluation of the results shows that
this framework explains reasons why much time was spent in the recovery process.

—187—



1 FLsic

WWW BFE RSB0 ARIcH LCiEgRE
PHEEHRTICLHBTERATITTH 5, L L
FEECBEANEBERCHEERELTAS RoIXEAL L,
SERLECHENAEEAbOPBR LIS LT3, ®
A Y O Ll X kRl Eed 3,

BECAEECWWW H—¥X2TR588. 1A
DRUEBEZTCITADNECLBRHT, M2 £ 25
AN AF — L5 WRT BT LB, COF— LM
KREG, EntniRE 2 231284 28 icE
LTWwd, 2% WWW 4—¥ 21k, 2h & 2ERER
AEBCIHD Y TR EEHEBETCITA> T30 TR AW,
HEHC LTS — ¥ 204 E L boiEED
R LTI h T3 DTH 5,

ARTHE. 2D X5 R WWW 4— v 2 #FEED
Hhb b7 AP IRCRACES YU TS. Zhik
+ 9 T st KENCRER»OCE 3 Zikic
L 5 BERD B & 5 hFEEECH I eELLND
BoTHB, IRV ORE ZLTHIRRETH Y,
(%R okt T 710 BAENAERCR T EACSTE
SRATTEL T LR CERVL WS WERD S, Lk
BoT o raifincre—{btTFicenCcEhn
WRkRrbATED, 2O CEROERSHHIEY
FhoBERDL L WS BEHRCHERCKEAF I v 75l
FERL R D,

HikYic k. H2ECWWW F—¥RCHELS b
STARDNTRERCHEL, BIECTEh LT
AP ITASMD IV —b T — 7 RET B, X bIC
BAET LI TR OER L LTCF Y I veH Vv
CEBICE L2 F T TN EOMNLOEEEEM, L. B
3ECRT7V—A7— 27 KETRH» BT LICK DAL
BROMESEEMT 5. Bkt vifThd,

2 WWWH—FERIZEIFIB ST

Sauer[l] I & 3 Ly X7 AT 5 + I rid
My 27 ARERH AT RT LDV — EXARKEBE
(2—¥) 2 FmEE AR VBE] KBEINZ. ThE
WWWH—ERKCBTE FTFredTcirHTard e,
2—PRT 7R LARHRCEWTARREI I 51
¥ — ¥ XOBAR LR LOTES LERTE 3,

WWW 4— 22 RET 2D RERKEHD
YV —ZRRERSORGRE R bARWADICHERICESR
AF v 2 %FhS CLAB LV, AECATESHE
L3SHIOD By —RCOWCOBEYTA S,

21 Yo 3x

JvszoIZRKonTity (1) Ivskc) vy—=
(HTML 7 7 {2, BE&7 742, CGI227 I 7 +%)
RS, (2) Vv 2D Y —2xME->TV388
B 2BERELDLN D,

(1) KowTRIvI7FzvafAnic e CclRE
Bkt cied 5, coX 5 At e c gk
BRSTHB L, T WWW F—~NEHY - A &
Y ohHfilER TS,

—%(2) KowTik Y v 7 Tk (ERED
LD F =y Hk ETEBHICEELTER N, XoT
ANk V&% —@Y F v 7T 3 8ERDS, L
LY Y —AMBEATH 5D ICEND OB AIS
FANCE > TREEF =y 72TARS C L E#EL .

¥Lo5k, +RBHFy 7 2THRZEI VT -
IRCPELTRC Y83 + 77 A RERNESHEOR—
HICrab0THELnH T LHENL B,

2.2 73 o¥RMISHEEOFIR

BRRcREc SR D 7 7 U ¥ aitoRicH
HoTwd, LdthEhsmEIcEEEYIELT
WwWaeH, LSO 7V ¥ ChoThN—Va v
RBAEnEEL 2BELE->TL %, EbRA—FV =T
BESOREBICI VAT AV I BREZ D, AILHE
MEAILAN—YavD7 V¥ THoThREIBWEET
BEIMEER D 5o C ORASRL REECR, £TO%
BROWTH x v 2 TR S DRFNNICL Y ¥ — 2
CHEELV, LABS>TZCCREDBEECITAS
EhICHERELTTANETR S

RxBEELCTnE WWW 4 —D agent_log &
PBMRER L IGRT. chik1l A¥E»b 12 4
ol oyl B¥oF—- 22 AT LTHEILKE
¥R bOTH L, ABIOY—~D 1 BOWEYT 7
= APk 5000 ey VEETH B,

zh X Y Netscape $£® netscape navigator & Mi-
crosoft #£® Internet Explorer @ 2 BEC AL (¥99 #))
FEHDTnBE T LBbI B, & bIC netscape KDOWT
5B LENL A=V avia—FyTHEEICONWT
EZRINE, K2 CEHTIEEF =y IR LT
NEECHBELTCWBEES 7 V¥ oS EREN
hr—TIREL R Bo

£ 1: 77V ¥FoREKT 2 AR
¥l unix mac win %o | A HWS
™S 1B 930 23.8
netscape 165 897 1719 6 | 2787 71.3
1.* 9 59 143 1 212
2.0 28 64 59 2 153
2.01 12 160 484 1] 656
2.02 18 190 395 3 606
3.0 72 287 520 0 879
3.1 26 137 115 0 278
4.0 0 0 3 1] 3
Eofts 190 4.9
&t 3907 100.0

—188—



R Fzy I HWBLhEBTIVY

mac win | S #W&
MSIE 930 238
netscape | 774 1514 | 2288 58.6
2.01 160 484 | 644
2.02 190 395 | 585
3.0 287 520 | 807
3.1 137 115 252
ait 3218 824

2.3 TNBFLUBAE

aVFVYDORBLCDWTHEH=ErbI7L—0%D
TOoNZBERD B, NENKEKELDTIT(L) 2
FyY (7uZ76%8h) BEEEERBLTRS L
BrEINIEBE, QHE=FLIIPBL I LIE
TNBBE, BELDNB. (1) LoWwTh, BEDL
AL v E—Ry + LOEEBCO T RERATRD
hTwagheHd s 2 LrLEHCHEER N LE
RECHNC—SW->TBTE, BehdbsL—ap¥3
TRERER N E K TE B,

CWWThOBEED Y I T AR LBRIX, 2v—4T
LHERB R EDIPTED I L — 2O LI
BRAOCIT Y EvEO0 T L5 BESTTRTH
5, Wit LT, B0 U BT R BET 2020
v FvIeEPERT L INERDLT 7R
TERNESIKT S, L5 Dh - & bEHAOEE
WhFETH D,

LB LU FERTES K WWWicEsBF32vFy
VRHES—"ATHAL TR T L RRTH 5 5 e
LCREY—» DY v 72N T R0 B E
%278 -

L B WWW ¥ — ¥ 2E o WWW 34 ¢
KﬂLrﬂﬁ%K?&—»L~%éﬁHx5&T
%o

2.—&“%Lk=zr¢/ﬁﬁﬁﬁmﬁ#%o%ﬂ
LAnE 25 THACERTNFAE S,

3. EE WWW 3 — e xBBHER = v F v Y OFE
o AT 4 T (MEECHB, BE%) LeiEn
K7z—»Lx5&f6°

L mowrﬂﬁwmmﬁ‘(naﬁdb&ﬂb#o
OVDBBEFA L~V v 7 %EB, (ANTT H— &
- VOFEHE~EET S, ) T4 I F-¥
ARRRIY P ~BETE, &Y ﬂ)ﬁ"‘z‘h%k bhb,

¥R 2. Komrﬂ\(DNTT* — A= T OEE
HET— 5&mamﬂm16@$x///m§ﬁénr
wa, (2) Ry P EEIS L TERNCHRYERD I8

Ry v BRINTRE, B)TIVFDXrova

% WEB HEIKEY 7 vtk Va2 v F v YREHRI T4
7y MICEREL TS, (4) 7ofsd—~DFry

—189 -

valkkavyFvyAEXERIhTwE, B)rovva
F—nNiCa vy 7V YRERERIATRE, 2EOHEE
PHEVEZ,

ks, —EARLE2 v T v dHNBIcHHE
L. £2TE5 05 BoHER/FIRSh T3 028
FT20REECEHETH D, TALOHTEERELED
LoABLCRBREMBRITRIOEF bR Y,
¥ RETCE R,

2.4 CGIDEETR

CCGl oEWERRILDOWTHR, BHilFz v ZICEXD L
LHLOBELAbDOEBL TR TE S, LAL
WWW $—ez2ehk (1) FIAERES wsEWEET
shbhbhwn, (2) AlHR2—F(0S)-77y¥
PN RZ YT L ENSERDA VE—T 2 —R%
MLTTRbI S, (3) RIAERE S WHBHETHRIEL
Twihbhbhwn, X Lick b EROFFRG 2
KRBT ZC LA L e TORDY—EXBHDOLHE
BUHTRIECK S LA LS. AREDK
REKEET 3 C L XEBETH IHERE

2.5 EOAft

P—NFEDRRERED 50

P—NFEORBICLE VIR, =NV
HEC T IABEL Ry —RN Ay FF VR, av
FUIANME EITFE S TWEIRHCT 7 & XBE kB
Sz d, COX5RYIFTAR, AVFFVARR
WWW H—¥Ex%#Thbhknk 5 2ERE L. H¥c
=2 ) V7 LT REAEOBERACE T LT
35°L#L$M$bb5kb¥§OkC5omﬁ#

ADRBELTATHS.

3 57 AOKE ERHLER

AECRECHA I TAOBERREELAT, b
STATMD T Vv—AT— 7 RiRET 5,

3.1 #HR

BSRIC ARG LB AR WWW 9 — ¥ 2 %
s 84, BLERL T X5 AREETETVS L
L E\n,

o HROWMEZEAY— ¥ AEXRF LYYy —¥EX

BEBEN TS,

o &9 — U RIEBEZ WWW H - 2OAMEE
Befh-oTwaothhd, Th b xERERE
EHcd#HboTnd,

o &9 —¥ RBMEGHFENCEN L T SICHE
LTw3, .

o 4 — ¥ RBUFOFFBERHF—Eh T i,

2% h WWW +— ¥ 20 %, SHoR% 38HKc
BLARRAFAEE - A2DF—2T—27 2 LT



BAF = v o

=SS ]

N AV YRR

REEE
=y % 1)

B
=)

—

RIS TN EETREL ST

Vs .32 UoRE) - ABRE OB YIIROY Y -ABES N TOSHE )

TS b R AT O FIA FivoRE0TS Y F oy SHRTROTI0Y )
THLBAT EFEE 00T FoTae s BT

AVFIYROTEDE ]

COIHETR ARATR ST ERTR ST0 4‘)

2o EEaETE LS TN EETHRE STH )

"y

i

AR 50
b2

MROBHA |

maomﬂ——A~»-ﬁﬂmz-*———+::ifj

£S5 b3 FrrkiEy

RRIRE &

Bl v TL—T—2

EHIATEY. FIC 2 7ASLCB L CRIRICS
bEARRA TR T LB LT3, co k5 hiERkE
EefThS 2HDVEERIE L LTHIC face-to-face @
I-FAv IR c i, LITHMNEERICAND &
HEN TR AV, £ T CRIEBEEE -2 ¢
LA V2 7AGAD IV — LT -7 CDWTERT R C
it s, ScBIRELBC X VA NE A - v
YR+ REREREOR L LTEE LA, thkEk (1)
FIFRSICIZ LA EEFELA Y, (2) BFA—rB—M
HicEbhTtwnd, (3)EEBALETHS3, AEDHH
k3.

3.2 EH

PETREFS L, BETEIS T :
FIECRAX5 K+ I T A BRTICHLT 3
CeTEDRERRITIHAZC LDTCEZ b D2,
DML CE AV 0RD 3, BIELIREARE b
FIN, BERBERGE 7 71 LIRS,

FATRREME :
VWORBET EHLTFHITERN, w5 T D
HHBY X5 chis,

S
KBRCET 3 + 7 T aiiiicTd b BARNER I
BECE-TRBER, w5 I TR T
DX 5 ICFES,

33 FIIAMMT L—~LD—D

FOIARHMDAEBD TV —L T — 2 CREHE X
SRR RETT %,

1. BRWHEE 7 T IASROBERRCBC T 2
T3, ECCHMNF = v 2 0DOEHMBEREI RS,

2. FIIADTFRARBERWZIC + T T AKRIZA RV
FFITvTH B, RO THEICKE (1) b2 S asske
CokkZtECEIEGRECHMY cEFTC AR
FToTE, (2) theBIRELENEBRCES IS T
pre, 02E5EHHEIhG,

WWW 4 — ¥ XCREE 7 ARERTEREN L
DEFA-ACTH—E RBRE~BHNIh 5, 2% b
DRBER DDA —ARE LI TAAD VI H e 2 3B,
LRoTEHENCR D V) A EEE hwieHic,
BRO—TL L AEALBE~OFMBBE L k3, A—
JY 7Y RFR—ZD b I 7 ASUARIC B D 2L
AA-J 73X CdHiT LABEENTH S,

3. FPITADBBERLIC Y D T AR — R4
r—xXTdHd,

% ol ik, RICHE U CRE { ks is
Fhadc e Eling, cOEMCH L. Bdkibic
& (1) TR A b7 S ADKE A ARRICES ¥ 4H
HMeEhieF vy 7v—r e RT3, (2)—ERC-
EKFZ2TMCOWCORMAEBELCELZ L, K3
BT 2. A¥EL (1) KX W REHE AN 2. (2) KX

—190—-



b3 5HDLEKN AL EE T hEREFRIAT o C L
HABEL A Y. chikHgte X UL — 2 b
LT XY bk 2R TH2AHTH S5,
A=Y v 2 Y R +R—2D + I I AFHUERIC R
EOH TR 2+ 7 7 A OBRBER BB T L
TEZDC, HAZERLC L DREFTHB, LH
LEFIAELZED 2 ADICBEIRBRECH S,

4. FAF— ADOBEW £ IC + T T ASHLEB R EHEE
%TH 3B,

2 oehilic iz, 2ToBRERE ICERRIRIE
ERCEZCLHEHNEINDG, AR L, YRR
Ve % 1Th 5 c RBEMEXERNICRAEIEEL., &
BHOZgE b % WHINIC T & LTw 3 RITHEENT
P50 TH5B,

A=YV 73R R—2D + T T AT
AHAMELPHEN C BVERCHERRROER LHiEE
DHSORAEER A— Y v 7)) 2 b EicHid T L3
HTH 3B,

HECLEF 7 A0BHEE + 7 7 AR~
O LI b, BICRT P2 IARRIV—AT —
758bh 3,

4 ROHNEHI~OER

ARECHE, PFIXCRLAE LI TAFRT V-4
T—7 0@ AR b EANEA YRS C Lick bR
hbhi bt I 7AdoRBREHLICL, THOT
V—AY — 7 DR RERT 5. BAF AL LT
X WWW ECoBHiTH (LTAY 24 v<eivy)
(3 /I

41 FrS4=HYY

Fv s veHPvBlihr HF@ERD
HTML X&), A ¥ 43754 79— ¥ X (CGl ¥fiw
BRI v FvY), Yo TR=Y(FvIFIfv=HY
vOFEM BB, AVEIITFATI—ER, N s F
YR—~ADY v 7 RBH), Ny 2 FvA—D4DO0E
KroMEEND WWW -2 Td s, WHROEH
BRFERTHA VW, vy 7 R— S IURERO—BRLT
EFHEhb, ¥— ¥R LICHRESICBRREL . — K
Rt hhEE0EEEIN3. BED Ly FR—T%
fHE Ny 7F vy N—L LTHREXH, HED Ly 7
R IHbDY VI ICX VBRI TE S,

FVYIL Y HIT D+ I TASLCESTEA
DEEERT

BE AvIfv~HTPrvoa—¥F,
BHE  HBERP T - ROBEERTRS.

WREB AV IA v H P vORTIFESEY TR 5.
DTk hlkihnd,

-191-

o REE : WHORR, AFEDF = v 7 %F% 5,
BRI REETH 5,

o B TR Y —2LHEASE HNFTHE
finse

o FHAF i R—UFFA Y BIVA TR FERA
v e o EROVER 2fT%R 5.

o F— A EIE ¥ —~OMER ARROF =y
7%f7% 5.

4.2 5 7AROBERES

CGIORMIC X W L k& + 7 T A ~D5tioBfk
2HNT 3

4.2.1 KRR

CGl 2 Avid—¥xiLonT, AAEHTHREK
EoTVnARECT LY 2 — %175 XL BREL
THDE N, &5 HEHIEE. MRERICETFA—
CEONTEA, O CGLl R, =—VFDATE -
flcHBE L7y 7L — DAL TCHERT S Lo
e BWERTTR S

e Lz 0RS ARSI CRERER L 2B EHER
TE Aok, ABAMEOERELES IKRT,

4.2.2 KE

BROL X 5 RBERFARKEC > TWhic,

128k, 72V ¥ORKEBHYHEER—YLC &
IKEEL R Adic, BMFEa— FERAS -V EHH
RALERRCHI R — SR bR T AT 3 — Fillb
NEXBELEXFILGTHE, FVILveHTT
HHTML £THWTWwiXFa— FRIELAEDHE
SIISTHBH, c CGIOHENREUC 2FHLTY
27, BERDOFE—- FBNYEDLIHBEL 2,
ZZCCGIMNTCEUC 2ok =7 ¥ 7 rigk
EAEL LT SUN-OS k¢ Perl #flnk i Ch o ko

228, 2—FHRANTIBAAR LT L
F—r AL T3 F v 7L — FCRwAEEa—
FHERE > Cnk iDL BN AL TH 5,
CGL BANZRIMNT I, XFa2—-FOoF=uv 78X
VERPFThbDAD -2 L & BEENERRTH - %o

4.2.3 FH{E

IMCIRR L7V —a7— 7 % LREOEMICHTH
¥, LR OB A ICEIET 5.

¥F I IABABEEOMA (C 2 CRIREE) ©
WLk, T+ I 7ABOBEKLPCHRELTY
Aok THb, COR L) BOLEo AR
FTARKSLC L, () 2hEA-—VvZI RIS
HMizdce, 02BOwAREL, SER~D VY A
RBHhE0OREL oo ¥ T CTCHERIRYO b
STABEHDOH3% A=) v 7 I X VAL TDL
tRECTW IO PEREXBU O ELE



#3: 2R

il

BES  &aEA ik AR

(1) 1 11:00 % XFEORERE (1) BT 3 + 7 7 A8 (a)o

(2) 1 17:11 AR b7 AR (a) R EEERA—) 7 ) 2 AL

(3) 1 20:16 #—~EEE CPEHRE (1) BT 2 REOLH % B,

(4) 2 1816 B WAE~REOFE A — 1% HT D ORABATER Y R
(5) 2 2202 Y—oEWEE  SCHEURERE (1) BT 3ROSR £ A,

(6) 2 2229 pITAEY REOEEOED. b ITAEHA—ADY <) —ORHIHE,
(7 2 2347 F—EEE  CEROTERE (1) oW T OSWERKT % AE.

(8) 31034 PR b I IAERA A D¥ < ) —DFR.

9) 7 21:27 Z& 97 SCHEGTERE (2) 24 (b)o

(10) 8 1551 FHEAF v—ﬂfﬂ%«t/74/vﬁﬁziforﬁvxﬁﬁmﬁ
(11) 8 16:30 ¥ —EEE HEHEHEERK TR,

(12) 11 1731 BH BB~ DROBIH A — A BARET 2 A5

(13) 15 17:34 3 SCRHLOTIE (2) B33 7 S AER (c)o

(14) 16 07:06 #HikE b7 IAER (c) R EHERA-Y v 7Y R OB,
(15) 16 1736 F—EEEE SCPEDNRE (2) okt A,

FERtEoTw3, Tthdidt I3 7ADFRARREE~D
ERBEY Do T EERLT VS,

IHLICGIARZ Y T VYT Ny P ETFHh oV —2
BHED LRERORBPB I Chhok. TDRHFR
BRI, FEL I IARREy 7 OHWEX
Wichks (9), BEREGCRAZERCEECEF 520
DI BbRERORT i, R HEE» LI (13) &
hWCHRICHERRA T 3 Folh—E8ERE NS C
tlE ok, EOKRTHARFERRAICL Y, Fv 54
YR H Y ECOBREXOBE (1) HX T 5T
WEE~ ORI A — 1 OEM (12) OB DLET T
w3, Tb LT — AOE‘EKH?BMJHED&
ok LERLT NS,

BEOMERE, A—V Y7V Ak aiazy—
vavikl LTvnAntwiz itk Y BIBRIhTw
3. BFA AR, avFFR V7 I —AIEEICHED
PEnAye—V%, BIROCED LW L THICRK
BHE, EnBRILEELNTL 3 Ay - BHT
AYTXA L EERET 3 ORRETHE, coed
()33 + 771 cBT 2M YA L LTRESE
5hoTREORBELT bW, (2)—EavF4x b
NS LBERRVICE L ABTOMEL N, o
RERBEL S, DX 5 ARBEAGERK X YR
LTW3DOBBERCHENR, Ave—Thbavisx
F A FRICHEBECE TR, ERofRn 1B
LTHET 2 X5 Ay —addhid L b ARcERRT
AXB3EEbN3, thbonTRECW2bDY—

ABRRENTW3 ([4), b)) 2 colkcBIF3 XY
FHLVRAERSHROBEL Licvo '
5 itb“

tﬁf&\€¥}-»&—xoWWW#fazm
BHBFITANATZ L —L T — I KDWTHH L, *

VIfvwHTI ek} I IARMORBRY BAR
Kﬁbrﬁm?acamlbﬁbnk7v LY—7D
Hmﬁmchfingo
AT WWW 4 — ¥ 2 BHO—BTH b

b77w MOBCHRELTWEEFETCR AW, XYIEL
WWW 3 — ¥ X oA ERBEO—L LT,
7 T AR ARG LT nE e EL T
60

¥ A-Y v 7Y R b X BHREPEBER—R L
U@, BIRS £ CGRATNHES ET Lo
KEDIDTHY, ALELFORLEIEILE .
FREE A>T wEDhEA—) v 7YX tDaiaz
F—va viiEEo B bHL M LT T E I
ECHAREETD 3, Xbc WWW 3— ¥ @
VwokBMDR %Y Lick 27 ik L EA
@55#@%%:::—7—/a/msz§%#&w
LRICLTRERNEEL TS,

BEH

[1] Séuér, C., Why Infomation Systems Fail :
Study Approach, Alfred Waller LTD., 1993.
FREhAR, ﬁﬂ/xr.hrtfufﬁéﬂﬂ'éﬁx H#EGH, 1995,

[2] HULEEA, <A A7 4 T EFHEHR, SR, 1996,

A Case

{3] http://www.wonder-joor.jp. -

[4] Winogiad, T., and Flores, F., Understanding Com-
puters and Cognition, Addison-Wesley Publishing
Computer Inc., 1986.

FRR, 7 v €a—2 LAY ERT 5, EENE, 1989.

[5] Ishii, H.and Ohkubo, M., Message-Driven Group-
ware Design Based on an Office Procedure Model,
OM-1, J. Inf. Process., Vol.14, No.2,pp184-191, 1991.

—192—-



