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Development of Impact Analysis System for Specification Change of

System with Design Information and Process Dependency
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Abstract: Knowledge of the overall structure of the system and the details of each function is indispensable
for estimating the size of the functions and the overall work in the repair of the package software and the
existing system. This requires knowledge of veteran SE with extensive experience and advanced skills. In
addition, it is also required to estimate the influence spread range based on the dependency relationship
between the work processes. This study proposes the system to support impact analysis for specification
change of system with design information and process dependency. We confirmed the effectiveness of our
proposed method by comparing with conventional method.
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Fig. 1 Example of V-Model.
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Fig. 2 Dependencies between work processes.
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Fig. 3 Design information structured from documents.
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Fig. 4 Overview of the proposed method.

1242



BB FREHEE Vol.59 No.4 1240-1249 (Apr. 2018)

FAHZEIZE-T, HADTOY 2y NMIBITAEE ST
+ A ORGERE) KRR O E DT REIC R B 2 B
L. Lo, e 7avz s MIBWT, EBIfTbh
TAERET O ZDEWMDP MBI T —F L LTHoTw5
=235, EET R AN— A THIBRIT 24T 2
CIHEETH BHEDL . FD0, KIFFE TR 4 T
RTEBY, FFaxy MEETT L AMOMKFHRIC
B BB R OREEAT .
WETHTHEOLKEGE LT, F9EESOL2ERIC
BUSL, FETOL AL ZFDOAMNE L AEERF 2 X
F ORI E RSB IL L TH <. RIS, koA
NOE#E R Xy P& TOY 2 N THERT S PI R
FaAY bOMICMTEIT). THICED, EETOELR
RRIZBWTERSNME T oL AT E, PJ My
Ay MO Tav AT AR ESES. ZLT, FE
BOUBEEBICB VT, SUEEIT ) HERL T — ¥ X— A
A< Fea 2y hakss, EmE7roL 2463128135
FETu v A% 728oTnL 2L, BIcLsE
B R HHO M 2 BT 5. BARRIZIE, 728 o 7450
F¥ax s bExfloBfRicd s P Fya 2y FBLUT
EolBRICBUAEET O A%, CEDRENH L K
FaAYPEFETAEETOLAL LTCHET S, &k
WKHTELT, TRODRFa x>y b EEETOEAZY
ANERBIOCA Y P77 ERKHEHWCHHALT 5. B
E7UY s ML LHLEL, WEEBONEIIED
TR EZMHRET L LICLY, FETT L AR
DRAFEAfR 2 B8 L 720 B R 2 88§ 5 2 L 25T
&5,

DT, ERofRET 2 TFHRo&MMEIcBIT 5, ZhzEh
OBFRIZOVWTEERT 2.

3.2 EZEETOIFZOBERFL

FTVI MY T VAT ARBIIBITAEE T T AE
SAOERAULELTH . BARMIZIZ, WBS (Work Breakdown
Structure) 7% EOEEHMEZHNT, VI NI 2T VAT
LB OB T O v A% EHRT D, KT Ot
AL, RO VFEET VR EDT +— 4% 7+ —VEIET
VORBTREDO LI Wl e, FEEDIERFR
B, BXOALRNEREED L. 2o ALERE, &t
FLREDRF 22 MERPHED L L TEZSINTVD
CERMET L. FlE LT, Wi LoOBEE ORFHMEEE
L, TR [WHEEORGE] 2RI 2H55E2 5.
WHEE 235319 512Hh720), YoL)Wy A 77 b
HONPESRTAIERE LT, HEL A 77 MakitE] #
ANEHE LTEET A, £ L TERWRIEEICBIT 2
Ry e U<, WEHEEOFEMIGHRZ/RT [WEEH %%
rEE] RS LCERT A, TOBE, WIHICET
LUsEB A L, Tl L A 77 bErE] 1cdus 2 47

© 2018 Information Processing Society of Japan

GEE 5
= FHaAvhA R
A < PASR S
FEFaAVRA fEETAERX EA *%
F¥Xa1AVMB i

T Instance of — Instance of
ANFFaA A HAFFaA/FB
PJ E PJ i
R | G F¥a | P
AVFA AVRB | FFaAVb

M5 PJ N¥axybodEErov 2l

Fig. 5 Estimation of work process related to PJ-documents.
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Fig. 6 Process flow for associating documents.
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Table 1 Example of keywords for each standard document.
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Fig. 7 Visualization of the modification area.
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Fig. 8 Formalization of standard process architecture in

SDEM.
SRTLBEED — 128I2—RD

W

E-3 = =
2T T4 BYeIR.

# =70 547 L1 LA
E
% >k wE
E-S CLES) GED
PN
& i
= Faez LT oyt —

9 IfE - A7 TV HORET T2 2ERDH]
Fig. 9 Example of formalization of standard process architec-

ture for each process and category.
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Table 2 Results of association in each package.

1Ef# wH BB A @EAeER EHBR
T RTE TEfEAT (%) (%)
A | 1,838 1,868 1,700 91.0 92.5
B | 2332 2331 2140 91.8 91.1
C | 1,228 1,163 1,094 94.1 89.1
D | 641 560 407 72.7 63.5
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Table 3 Results of precision and recall in each task.
L7 Efi# ANIEfRE WS EAE

¥ Ay Tk BeEtE R EEREE BRI BGTER (%) (%)  F 1
y 271 TERTF- 362 358 4 0 98.9 88.2 0.932
e 406 | TERFEHIRETFE 450 405 16 29 96.2 99.8 0.980
52 2 TERTF 111 99 12 100 89.2 0.943
IEfRRERTESL 121 | PERF AT 121 109 5 94.0 98.2 0.961
AU 3 TERTF- 102 94 2 94.0 79.7 0.863
IEfRRERTESL 118 | TERF+HRETE: 145 114 13 18 89.8 96.6 0.931
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Fig. 10 Effectiveness of our proposed method.
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