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Open systems such as Web applications may fall into undesirable situations by
unpredictable behavior of users or clients. The situations are such that the system is functionally
correct, but exhibits behavior different from what the system owner expect from it. Such faulty behavior
is not a program bug that must be removed, and is called “ Soft Faults” here. This research project
proposes a general theory to account for the Soft Faults, and shows that the theory is effective by
applying it to a self-adaptive Web application system.

Web




B X CcC—19, F—19, Zz—19 (Jtm)

1. WFIEBHAE S0 DY 5
VT RN =T VAT AR OBARR L
L, VAT AR ORI EERCHE AR T
BURMHARE, BARSEMECHET 5 2 & R
EWVWOFRREITERTDHZ ENZ.

BOR TZOERER 70 B 2 FTIE, VAT A
BRI ICBE D B k7R FERRE (AT —7 7&K
IVE) DOFEE - ZOFE N ERAEETH S
L35, AT NEMABRGREIC, BREEEICA
E LRI L, TR, HEMIZIT
ELLTYH, HOIAT—IARNLFIZE ->TH
FRERRHEREZTRTZENDH D, AWEHR
BT, 2oL 57 RE TR RES)
Lms L.

IO FRENRAREE] X, VAT LBEH
IZEoT, IZUDTHAELT S, KT, Web
TV = arDrHin [ A—F v A
T A CIREEORESBH®T 5. 08
Hi, FIAERNED L D RIED BN &2 RT )
ZRAEICTHIT 2 LRSS ICH D,

L1, BREIR VAT AR Ry N U — 7 Bt
INDHZELEHST, AT RT LD
EEMENET. (O RAREE] ~ORG
HFAREE T HOHMOMEILNRD LI TN D,

2. Mo BEB
AR, O DR AREAORBRH LE
EDFIEIZDWNT, A 2o fif R 5K % fe e 9
HZEEAMETS.
FOMRARBELE, VAT ABE) I BT
EF26DTHY, BAFKIFICHE Laiies
PR ED, ¥ AT LFEITRITH 72 720
LK TAELD. &I, 3 >0 (B
HEEOME « VAT LERE « AT — 7 RV H
O ORMREZ LI — 007l %
BT 5., 2 FEIC, RHELEZONARE
BEEET A HEZALNCIL, HE®ED
T—%T 7 F v wEHETL. 3FEBLLT,
HOWZEDHIERH TR REEE2 6726
RN L ERTOIAEBRED HIEEH L
MNZT 5.
PEIZE»T, O ARELEEZHK I
BOFHO>FH LUWEREZEHRL, BNy >
N 2T VAT LADOWRT —FT 7 F ¥ %
RTZEEHMETD.

3. WHEDTIE

FURTLY - HO®WAE Y AT L - BEIRGEIC
BT 2BEFONIE R Z b &2, B2
Web 77U r—va s BEMELT, Xbh
BRAHGITEO LM ELZED 5.

(1) FoREE ORI A
FRTFOMREEFEE LTHLHITY
DM Ux Ty g k)
OEAEMEHAZ R TH5Z LT, b
MIBEARBEERBRBATDHZEE2HTT S
a7 el A e BRT 5. KRS, &b
N AR EE ORHIEDZ Y% =T
D ENARER FIEDOMSLICETIT D,

(2) BOREDOEBAT—XT 7 F v .
—IRICIE, BO®ET AT AX, FT
B - EORM - @E iz (BIE),
LWolm 3 DDA T T ENELTS.
(1) OREE S &1, BRI Web 77
Vor—varvz@pme LT, Znb 3o
ORERZEWA LTS, HOWZE Web 7
TV r—varERETH LT, BE
THEBRT—FT 7 F v ORYMEELE
AR T D

(3) LN ARELEDORAMERTH

Q) DRENG, MM LN ARE
AEREETDZ ENAREICARD. —T7,
WREND FIEILFETEMRE LI L TR,
ZHUTFEITEMEREDIR T2 b T, F
LR ARBELIE, FOERNOIEL LT
Ba b 2 e, RICBAEBEN NS TR
FEET 2N EAEM L HED.
T, VAT LBERZ, Folbn
DR THRED RO 7 R EANREA
TOHEMWEMDHEEBETD.

(4) & X TREME DR -
HOWEZIT O %G, & DOWEDHFIENR,
VAT ACH TR ARG E VL LT
X2 620, BmEONRNTEETHNIL,
EEHICHETIEERM-SD Z
LERFERTIIZR Y. —, o R
BAEOLGE, WEIZL > TEZ/R DM
BB HMEEON G 25 250
ERDHDL. EMETDWeb 7T Y r—
a v EEEHIE L TR LE S LA
REMEN =T _REME 2 E5T 5.

4. WFIEE R
BONTERREE, 3EIWRLEZ 450
HHE S L TlE 5.

(1) o AREEOBRMN P
B M. Y% 27 VT kAR
%, B2 3FEEOER (KA - v
AT I BR) OBRERT. C. YT
Bz (277 TRRY) &, RAAL VR
AL UT-Wiie, ERBENR WL DT
AT LEERTHZ L2 HOEGE S
EF LTz, AWFZEIRE T, ZoR%E,
T3 T b Wik/MEREDES
&, BIEN LR SN D mIRIEREEDES
BT 5. BB OEKRERIZER %
DHHETRY =L BIEEND H DT,
AT —I RN DORENERT. LT
R DOMEEENEN S Z & & (LR
BE) EEFRLE. BEEEMICITIE LWL
BEAT— I RNAXOMBEICKTS.

(2) BOREDEBAT—XT 7 F v .
FATEMICIE, BERGEOHITTH L =
T BTN EDT AT 4 T ~D
ISHMN S AEFENT TEITHREE] OFk



R\, T a s T AETENICESRSR
A MEREL, ETICHE-s TERIN
LEEMRR A NEIR, P D527 -
TWAEEHET 5. MRS %2 A BRIR
et —bhr< by EHA—F<by) T
T EIlTky, XFH (TR A
v N oOZHEMBEICEESBRLD. KA
DB, FEeZB U-ERS— <
FoOFEEIZIGUTC, BEEXz o570
TFhaVvR—xr MBS TEEERH
L7, D a R—x 2 MEMPFAE
THILE R, T4—F X XA T TALT
FT. RKBEOBE B FIEZ, RV A
T ADFETEBESCHWDL 0 /T I v
TSREICIRIFT D, MO Web 7Y
— 3T, PHP ST L7
TIDT7ANDEEHRZIICL > THE
BTxsn., K1 (HEERRBICER I
EZRL- TAHC#EG Veb 77U r— 3
VT —X%T77F %] L.
PlEopgRz, () EE5bE5T LT,
TR E 3] MRS 4] L LT AR
L.

(3) F LA BA DOFAMRTH
FAEMRTHOIEARNRTTIED, T
ANBETHL. SFD, FIHEDORD

ENAEHBTHEL, TOEBICL - T,

EOLBWVWOMRTREENBET D
MEFARD . O REE DR EMR
TR LUWRENE, 2620, Ak
RP/WDH T/NENWZ LICkD., 2T,
WMAatET VREIETOBRHA I TEHA
YTV T KD AR v
Rab—vaEERAW. O Web
TV = a il AEREZBELT,
WEFERRYTHDHZ EERLE.
PLEDO R % Ptk (2] & MEsE
Bl LTAFRLT.

(4) & X2 TREME DR -
—fRlz, BEXHIARENL, ATV
MNEmM 70 77 I S EBEOY T XA
vy TR, BXFIEDOY 77 A A
VBB TEESIRTWD. I biX
il a R R—x FEEREA BN L

THERWEWIHANC R > T WS, —7,

HOREDOLA, Hil-irarR—x2 b
NEFOMBEZHIR L2V, 22T, &F
2 VT 4 HTHERINDA T T
T4 BREEAT D HEESEB L, M
Mo Web 77V ir—3 3 o TORERERIR
B 7R B & a2 Al REME &2 BRER AL R I 3
HIENTES.
PLEORR E iR (1] & Mk
21 LTAELT.

ARWFFERE TR Do pCR 1L, MERERR S 3
- ERRZE2ER 3L LTARSH, TF
M ZED TND H OB AT LD

B E 5 270, BT, ] 7 T~—%#%
(EERA LRV TABLYY), CHFYFH
7 (27 -7 TRKRS) &, @R
WPt T o=, £, ki, Yus 7
I T AMOSETIE, W RELEDT
A NE, EOLITEZDD, BH LWV
T—=L LTI NIZILDE. D.a—E
7T LR (ELY v AR—IVKRE) 1%,
[Known Unknowns] &PFEATUWD. ARBFSEIR
MO TR AREE] bHEMRIEL SO
BOFWVIZER L= THY, 5%, 4%
RIBEAZ MG TS, Y7 by =T L¥OH
LW HBPEAZ IR L=t E 52 5.

5. EleRFim s

GEsEams0) GG 41

(1] HEE. EREB~DY 7 v =7 T,
B HEE TSRS, AHfA. 98 &, 2015,
124-129,

(2] PEE. BCEL Y AT ADIBITS 3
A= hOREREEHLZ, 2 Ea—X¥
V7 b= T BaiA. 31 %, 2014, 259-269,

[3] HEE. EITRTHORAMETH, =
VEa—H YT Ny =T A, 30 %, 2013,
95-101,

4] hEE. ACHEEWeb 7 7Y r— 3
VAT A AT =X T VT EEATL—
AT —7 avta—FIJ 7 =T, &
. 294, 2012, 54-69,

paFk) Gt 740)

[1] Shin Nakajima., Safe Substitution of
Components in Self-Adaptive Web
Applications . The 20" Asia—Pacific
Software Engineering Conference, 2013 4
12H5H, Nvarz (441)

[2] Shin Nakajima, Importance Sampling of
Runtime Interference, The 19" Asia—Pacific
Software Engineering Conference, 2012 4
127 7H, & (PE)

[3] Shin Nakajima . An Architecture of
Dynamically Adaptive PHP-based Web
Applications . The 18" Asia—Pacific
Software Engineering Conference, 2011 4
12A7TH, x—=F I (XhTa)

(fth 4 HED3EFR)

(Z Dt
R b= D
http://researchmap. jp/nkjm/

6. HFFCHHLRR
(D) Wik E

2 (NAKAJIMA, Shin)

ENLIE WL « 7 — %7 7 F x B2
TeR - Bz

MiEEEFs: 60350211



EFILINE

Reconfigure

(replace) @

WebD 21472+

>
HTTPY2 T A

PHP

g
p
Ei=l N [::>

---------

Diagnosis

i

Monitor

Webth—/ X238

1 BE#AEWeb7 I r—3 - 7—FTI0F%



