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Abstract: Recently, software maintenance process becomes more important for information systems. This
paper describes A PTracer in order to reduce work-time of the problem and modification analysis activity in
software maintenance process defined by 1SO14764. APTracer is a technique to trace a series of processes
over web 3-tiers architecture of web application systems. APTracer links execution log output in each tier to
a request, for example HTTP request, sent by client PCs. As a result of evaluation, the proposed approach
reduced about 60% work-time of the problem and modification analysis activity.
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Fig. 3 Acquisition process for execution logs from a web 3-tier

application.
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Fig. 5 Screenshot of our application for referring execution logs

from a web 3-tier application.
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Table 2 Items for task record worksheet of a software mainte-

nance programimer.
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Table 3 Items for software maintenance request information

sheet.
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Fig. 6 Sample of the task record worksheet.
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Fig. 8 Excerpt of aggregation result of the task record work-
sheets filled in by software maintenance programmers

in this experiment.
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o 1285 OTFH BN T OFEAEZOFRIIOWTIE, #
MORMDD L EIITFEE SN, 2, HALETO
TH (F5R) LB LBIE (kstep) BB LRALGIT 5
HIFED b & Fil O HA T2 RF L7225, 0% 4%
IZOoWThiEmORAH 5. LLEIZBIL T, APTracer
DERM ZFHINCE T 545 H%ORELE Lo,

HATH .=

4.2 EMEFTE

ZHRI TR T8 A ¥ — b2 5L L 72 APTracer @
AN Z & & 12 APTracer # EMaF L 72 (R 4). T
PITRENTELAY = N2 OIUETE 2% 83 509
HRMFTMAFA SN T WA ESEE LREMICETT S L,
MG TAETE 23 1, 1BIESH TR T A7 1, BIEE
fE LA TIX 60 4, 7 A P LR TIZ 56, T ABITLET
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FIGHG T D TR &

MEAH | BEST  BEXRE  FRF RABST

APTracerfIFAtd = APTracerz#IM
9 APTracer Fll [ & FEFIHIRE OSP34 B T 5o [Lik

Fig. 9 Comparison of averaged man-hour of steps in software

449 B T $(FEM/1000step)

maintenance process between using APTracer and not.

= 4 APTracer OFXHFFAM
Table 4 Summary of questionnaire: How often APTracer

made a contribution to software maintenance pro-

grammers?.

FRES T

BESH BEXEE

SREH 23% 47% 604 564 184
FIAEh= 1% 108 1% 134 14
B CE msozgmmz wwsﬁmnu nmlfasm o o
B BYRH/HE
44 5S¢ o 134 1#%
LUSER vuomimaTe | REEaEARcH - TALZETL A4
FIAShT 156 394 594 454 174

X FASAERABERASIEA L RUMOMAHREM LF LBV IELNHION,
TOIEMNERBICEoff=HICR A EOERA MR L 1.

IS Tho7z. INHEMRIC [FIHS 2] (=
MO 1, 2, 3, 4, 8) & [FIHS N Zho7z] (= AHEF
flio9) THEL, 612, [FIHsTA] 2afasnid
DE, [HEkC&72] (=M 1, 2, 3, 4) & [H#k
TET] (=W MG 8) 125 L 7.

VAT LR O (MESHT ~ 5 EFE) (SEHT 5

&, APTracer DR RMICFIH SN2 &30 5b. Th

&, ORI R E LT LD TH D, T2, VA

T ARSTHBE~NOC T T ER@E LT, Tredo o7z,

o REAHI TAECTIX, FFIZEIN SQL X% 3 CICHERE T
&, V—Aa—Fxilp 2 & CHEETHELCT
ol ERGEHIEY - A= FZJEIZBWRAS
HEE OO P CTEIAY SQL L& MAV. TRiF Lk
Loz,

o BIESHTLIETIE, XTI DY AT AMEFHLET
HoTHEBTUTTLNOUY v 7 % FHERT 57
D2, APTracer THIS L7 XV v NOMOH L B
STz A,

5. FAEMZE

Ruby on Rails[3] 1&, Web3 g2 £ 725> 720 % +
L—A§5ZLaZEL2Web T 7)) r—ary7b—A
T—=7D12Thb. ZNEHMT BHHIEHEIT Web3 [EE
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OB T DA FE#RT B LR, Web3 BEIZE 7208
LULEA N L —ATRELR T SO EHTE S, LaL,
BEAF O ZENGH Y A 7 5 D% { 1Z Ruby on Rails ® & 9 7%
Web 7 7)) 7r—23ary7Lb—27 =7 THESN o7
Web 777 —Ya vy AT LTHA. APTracer 13,
CDEIWeb 7TV r—2ay - AT LEXNRIZL
T, BT THoTD Web3 BB F 72235 MBL% L —
ASTHFEERIEL TV ETHRHEEZ .

APTracer &, =NV A FOTar7 s rzx5& L7
Web 77V, —ay - YAFLD ML —AFETH S
W5, AR, 7I9AT Y M A RO TO ST L — N
A ROTaT S LDOMBIZT 205 b L — AFEOIS
WENATH A, 72& 21E, Matthijssen 513, Ajax 77
Vr—2arilBids, 7547 Y b PC ED Javascript
IEOSH L oa g & 3 — /3 £ JSP % Java 70 27 5 4
DI Lo v 7 i ) 2 FEoREL 20 Y —
)V FireDitective Z f% L7z [4], [5]. 274 7 ~ b PC1lll
= fllon ZIEROREIZIEZNZ N Firefox 60 7
K > & Java VM Tool Interface (JVMTI) #FIH L TH
D, BED Ajax 77— a3 »i2a— FEHF212HD
ARl EFNEEH LTV,

¥ 72, Ishio 5%, Java 70 277 2O Loo 7
EHHAS UML O — 47 v A% HECERT LV — )V
Amida ZBH5E L7 [6]. Java 70277 AQMRUH LoT 7
THEHROPAFIIE JVMTI ZFH LT 5. Amida 13 Java
T T LKA ML — 22 L L % UML
= VAR THRLT S Z LT Java 707 T L DR
WOIREHEE XD — T, Web 7 ) r—arnk)
WZhbtya YNTHEITIND—ED Java 707 T L
UL B F TIZIE R ATW AR,

6. F&&

KL TIE, Web3 B 01 7 O 2 E 58 L 72331 T
2\ WAS THHHE12H Web3 BB IZE 720> 248 D
WFRE N L — A$ 5Tk APTracer 2R % L72. O
&, 77947 P PCORLREFEENL) I AL - Xy k—
VEF—IZ Web3 KB O&KB T 20 7R (=) 2
IAN - Avb—VEHR, T4 a—)b . 01) —1|F
#H, DB 7 7 ¥ A1HW) citftiys e, 770 r—v 3
e Tu I AR ELEWTCHIREEHT LI ETHD.

it 7 7)) o — 2o Y FEAT IS uCosminexus Ap-
plication Server |2 APTracer & 7’1 k¥ 4 7922 L, FfR
B9 5 WAS (72721, Bgtkl) LZ2n%2EH - R~57 5
A3 1T ERPTHEME % k5212 AP Tracer @ SEAEEER % 1T -
7o, FOFRER, MESTIB 5 TEER 6 BHIMT 2%

*6 PFirefox 1&, K[E Mozilla Foundation OGRS ¥ 72 13 B GEIHAE,
*7 UML %, Object Management Group, Inc. D K[EE L %D
D ENZ BT 2 BERIGHEE £ 721305 HRE.
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Rl L7z,
L, UTFOZ LIZH) M ;

(1) APTracer D1kRE B
AT TN 20 o 7278, FHlSERRATIC 78 by
A 7FE L7z APTracer @, AP — 1\~ 2%,
HTEHEBEDLDTIIARL, =¥ Fa—FOFENME
TIT S ETWTREELSH 5. APTracer DFEM M
[ 12 3el), APTracer O RE MR O HHT % i
FFLTw,

(2) APTracer THU% L 72 Web3 g OB D 1 7 D
LR ouifl
SR DR & 7= O# & L, APTracer THUS
L7z Web3 g o ou 7ot F&k e LT, £
NEHIZBHT L [T A MERSHET 7V r—32 a3 /]
LB T A &N TE L o7z, Web3 B O LEE
DT %7 T TAANIKRT B%E, ThOWHAL
FRAEFES TN L,
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M B (ExA)

1970 4 AKBRAF 37 8 3k T2 ke e 2.
RS B L B BT AL, S
T, V7 a7 LAk e S
&L, EA, SOA, MDA %3504 -
FEHER S Y 7 Ny 2 T BB
i £ CRIL e afTo C& 72, Bl
T, RNV —T VAT AL /) N=varbry v R
T LA FEERTFEERIC T, REDIRE - HHICHESF.

=% BKX (F&H)

1990 4 FOBE RFAZE. 1992 4F 3
W LERF RPN R T FFETE
THAEBUSTERAE T, FFEk a1t
Hr 8 Atk —B L CTY AT 44
FEVE - e I B OB TR AT o TE
7o, HUE, MIERHE ISV — TV AT A
A/ R=2a s y|2C, EFTIMVAR— AR, BEAFE,
TTVr—ars 4794 7 VEOHFEREICHESH.

18 KT

1994 fFEEEFEERFAE. 1996 452
JE N Sy N o = T % = S -
WRMEHE B LS 7. FEARRE
h HHVEE AL, ChET, IRV
& UL 7O~ A=Y FHF—E 2D
HWHE T T& 7. B, 15 - H#E
VAFLIT 79y 874 — L FEERLYI - ALY A
AMEHETRIC T, =AYV 4 A DA IZHESE.
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