IPSJ SIG Technical Report

Vol.2012-SE-178 No.23
2012/11/2

Ajax 7TV r—2 a D DRFERZEET DD
VI2b0xzT7ARI)OR

Tl At

INEF T2

e i

BE B2 Ajax 77V r—v a VORSFRGHEERD Y 7 27 A N I AERERT HT2DOHE
ZIToTWD. W@HED Web 77 ) r—a a{ B LT HRTESGMEY 7 o =T A U 7 ZFREICHF
HET D0, Ajax OFFEEZBB LI b OITEERV. Fx XL Ajax 77V r—a U EER L. #R5F
EROIRTZETRSFRGUENENT HRBEBE LERNT -2 2870, 207 —%%1 LIZBIFHH0

XD RTESEZ N D 2D DR ZRD T

F—J—F: Ajax, Y7 U =T A KU TR, REFRGME

Towards software metrics to evaluate maintainability for measuring

Ajax application software

YUSUKE HIRAYAMAT!® KOUICHI ONO? YOSHIAKI FUKAZAWAT!

Abstract: We are working on software metrics to measure maintainability of Ajax application software.
There are a number of previous studies about software maintainability metrics of classical Web application
software. However, they do not consider characteristic properties of Ajax application software. We obtained
concrete maintenance data by observing and recording the progress of iterative modifications on an actual
Ajax application software through the software development process. It is expected that the software main-
tainability changes through the iterative modifications. We defined a suite of software maintainability metrics
by a regression analysis based on those observed data.
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Fig. 1 Difference between classical Web application and Ajax.
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Table 1 A proposal metrics for Ghosheh.
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WIZATH, BlIELEOY 7 = THEDEE.

5) FE5E5F (preventive maintenance)
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2 Ajax OFEESBE LA NV 7 A
Table 2 metrics for Ajax.
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Table 3 metrics for others
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Table 4 List of maintenance measurement indexes

ARV T A A RY 7 ZADHH

XHRobj XMLHttpRequest =7 ¥ =7 &

jSobl javascript IO 7Y = 7 MK
SendDataNum Ajax BIETRHEINDLI T — 2K

¢DOM DOM #iE DT LA

ClientM 74T MDA Y v P

ClientCC I IA T MDY A 7 a~T 1w 7 G
ServerLocalNum | H—/ S—fllDZ%%

MethodNum P =D A Y > N

ServerCC Y= =RV A I a~T 1 v 7 EHEE

2. ETROIAHBEFROBFREREDO A 2D Ajax 77
Uor—arz2ED, ZHUCx LT R LR 21TV,
*%%Flbl_bu“%’ﬁ%%’g‘z_f_. ZTORFEEELZBLT, 52T

BLIEHRIECTT X205 L7z, B 2 X 5 ITRF%
T2V 7 N7 OEZ RS
ﬁﬁﬁﬁ%ﬂﬁ
Jaﬁ —>
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Fig. 2 Overview of software.

MVC HIEIZD > & WREFE LTz, ANIZZ 94T b
W76 FEFWNERE TH— =Y A FIZT—ZPMT&, 7—
2 OFEFEIC L > TR AZZE 2 DB 8 8, & L<I{ZDB M
OT —HEBUSERE 7 747 v MIlTIRY. 7 —Z 0t
DEARTH D CRUD B ZFEIEL TV 5.

£5 ERICAWETZY r—var Y7 by T HE

Table 5 overview of developed application software for exper-

iment
tHEEWRERT 7Y r—va v
LOC 1755 7 947 bk 1145  H—/3— 610
TIAT U RR_=U80 | 6
77 A 9
AL JavaScript+HTML+Java+MySQL
AL 1B OB ERAIR K O 2 BRI BR TS RE

2000 T8 LM L L CIEM R W /D TH DD, Ajax
THEBIEDLN D THA IBERILH HRER-L WL
W, FREE-ATRADDLT XTI T2 TNADTD, 20
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BB B E W, RICEK 6 1I/T > THARST OB >\ T
w3,

® 6 thENBERT 7Y r—vary 7 by=TICEBRICEA L
7 tRsrE R
Table 6 maintenance items applied to the employee informa-

tion management application software

1T AR5 PRAFIRER
AJJTEHE OB - DB OF — # &4 1:29:17
TR A BHNCIST 2 L 5 ICAHE 2:10:36
BT D4 AT CIRIRERI4: & B IS 1:58:52
DB 25RO A& A s 2:04:26
F— & OB 2:21:49
BT — & B0 3:15:07
= iR S EN] 3:04:34
FAT R0 D AFTHRER 3 5 HReE N 2:44:04
T =48 1:44:08
F— & OB 1:19:48
AT E OZ 4 Z T HEGE S D8RR | 4:28:27
Rl reags T =S ENI 3:56:13
THT = v 7 BEEEEM 4:44:59

AT T RSFILT — F D&, T — % OB, HEEE
ML L HDRSFEMA Tz, RSFRERFIIZE T 100 17H 7=
DIZD Do T2 Th D AHEH O E K OBR, £F, 7
A NETORHZEDD. LOLARNRG, I Z OMRSFIEE
WEIGR AR D BT OMIEEZNT TS, BIRHE L
THY SN ARFOMTEANAE T TLUEY. MR
SFEBL KT Z LT U LRTESHEOTBLR A &
EBEZITDTHD. TODYMD Z A>T Th
AR RER (ICFEEa A N BHERT L&
T, MAEHERSFIC O o TR 2B & H U, BRI 2R
PR FIEICEE L Ciam o# A & <.

WIZH2 CEFRELEA MY 7 A2 HWCEEB RO Z21T

W, REEHT 2, RN aEKER - S 20
nFERANZ T ARG, BT ANLLNT
b EDOERNEDORETUI T 2DITHENE D gD
ERHD. TOROERERINL, FOMELEHERET
LHMENDD.

*® 7 RoFEME

Table 7 Significance of the expression

Il
FAHRAfRE 0.9991
REFREL 0.998
EIEFRERE | 0.796
Bl 12
F fE 1.5E-05

BRRIIZR T LR 8 DR L o 7=, EIEFEREREIL
FEURROMENLD LE R/, LIZEWIZ EEENS L., —
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* 8 BLHOHRIK
Table 8 Coefficient of each variable

H 2%
jSobl 0.057
EventNum 1.303
cDOM 1.404
ClientCC 72.534
ServerLocalNum 0.26
MethodNum 1.763
ServerCC -41.685

HENC 0.7 L ETHEND LWEEZHDT, ZoRiIHhHd

BEMHNL LWL E XD, £-FEITEEAKE (= 0.05
Kimi) Zi=TZEick->T, ZoxnZF AhonsdZ
ENRVNZ D, FfEIX (1.5E-05) 720 TZoRIT=ITANRS
N5, RIFENENOERORE A TT. Lo THRFE

SYERHFRRR L, (1) oX5I2H6bED

M = 0.057 x 550l 4+ 1.303 x EventNum + 1.404 x cDOM
+72.534 x ClientCC + 0.26 x Server Local Num
+1.763 x MethodNum — 41.685 x ServerCC

(1)

6. EFHMEEZR

ARETIZ53 THLERZW LS O T 7Y r—
va il LoD LS s ERMEL, ZOLTED
R OWTEEZTTH.

6.1 =%

3 R L IERREEDEN

Fig. 3 Precisiont and Accuracy.

RFEGMEEKSEE (Precision) AL THIS 2 IEMEE (Ac-
curacy) EATHAMNIEETHDH. BENEW &L
B Db Oz NIEEN LTV EICEE SRS GlE
WIZH - TAEL D DIERBREIN/NE) 2T, EfELE
WEITIHID 72 D L ZDEBRD S DOFEENTE 57217
Dl QENBLFEZ KT 5 EEWAEN) 2L ThD.
HEDRERITEME TS THOBEMRN LD, *
FRENE VR ERENMEN L bH 5. B 3 ICmEDE
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WAERT. B omBEER TR 2820520k
ThbdENI.

ARFFE TIHRSFIC DR 2D 2 LoD, REEROR
SRR DRTRRIC SN D=L LT, TORENDIVIE
IWNNEEZ T ZOIDAHERIRY HEICK L TR
PEWEMEOR SICEEES. Lo TAMITIZ 5.2 T
H LN EREIER L, RTFEITo72EO01D Ajax 77
Ur—a Akt UGl U EERORSFRERT & o fH BRI
ZHLRZFET 5 2 Ll Uiz, fHlio 72 b2 /ERR L 72 4
BIEEMET 7 r—a v OlELR 9 K UE 10 1
R

9 HEBHRBRT SV r—2ar Y7 by =T OWME

Table 9 overview of employee information retrieval application

software
RS AT A
LOC 2032 7 747~k 1451  H—,3— 581
74T M=% |3
7T A5 4
5459 JavaScript+HTML+Java+MySQL
R net e B O ERBERE

£ 10 #HBERRKET IV r—va vy 7 My =T ICERICHEA L
TSP HE
Table 10 maintenance items applied to the employee informa-

tion retrieval application software

1To 7= tfsF CH L7 | EEROLRSFRRE
g7 — &2 HEH B 1:48:00 1:57:18
TFRT — & B H B 1:51:00 1:57:08
— NRMEOEM 2:47:00 2:05:13
W, R DFEREEM 3:16:00 2:14:00
Y — M RfEOENN 3:26:00 2:17:04
Y — MRfEOEN 4:13:00 3:08:34
F— & DB 4:21:00 3:35:47
THBIBIAR 0.764

F7z Java SO SFEICHHEH TE 20 iERT 5720,
F =T = AOEEFRERT 7Y r—a o0 [16) 12
RSFEAT o7, MEAR 11 LUK 12 1[TR7.

& 11 BREFREHRT SV r—var Y7 by =T O
Table 11 overview of vote information management applica-

tion software

B AT A
LOC 1058 7 7 A4 7>k 957  H—,3— 301
TIATRN—=T8 | 4
PNl — R 4
AR JavaScript+ HTML+PHPa+MySQL

TS FE B ORRFRFERE
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£ 12 BEEREAT SV r—var Y7 by TICERICHEA L
ToRSFIE A
Table 12 maintenance items applied to the employee informa-

tion management application software

1T o T2 1%5F XCH U2 SEERORSTIREH
7 — &8 2:01:01 1:42:31
DB OREZA T | 1:48:21 2:01:45
T —H DLEE 2:11:11 2:22:48
FHBERAR 0.468
6.2 B

RIWTRTEICHRB I AT LI LT, WA LEHA
VB AR L. fEICHIINCAT 22 > TWeRSFIZEI L
TNV EVEEZRLTWD. L LRICRD & ERD
EEoENPREL, ZOMBREBTITIZERTES S
A TWBE STV 2R, ZOMRBV AT LEH2 Ta—
Kra—rEEiel HICEEINTEY, HEEHRMmRT
TV = a7 U T ORSFRED, B E
TV —a Y7 MY 2T ORSFIRERNIC A TR
ENLbLENRMRSL. BERERT U r—va v
V7 hy=TITE, - Roa—rEIFEALEE o
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DDA MY 7 ARFE A EFBEERITL T, iR
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EUFSHTICHWA A N 7 22 HETHILERH D L E
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—FHA =T —ADFFFEZETEWVIEEE RS AR
Mot BUEAVNE L, MEREA R HE —OBIIZRT LT
OO BANL— 2% R, FERYEE TINETRAL
THH OEIA 2R B BEEETS 5 72720, JRIEMEICEN R
W, FOREDRSFRDL DT =X OEBEY TELT,
—ODT—HDEBENRKENZ ERFRNIZH TSNS,
72277 r—a 3 — 3 —l23 PHP TENLT
W5, REEEXHTHERISHEIZEIORWVBDOIENRFIEIC
X o TIRSFIZ 0 B BRI R U THIIEZ 22 2 WD B 5
Nh L.
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N&2A L THEIET 72010, BIEORSFRES LY Y 7
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AWFTE T, WTHE Web 77U r— 2 VOFTHEFIC
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