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Abstract: In late years the frequency of the estimation tends to rise because we subdivide a development
scope, and agile development-style to repeat small release. Method for measurement of the functional size
of the software includes the COSMIC method of the international standard. This method is superior mea-
surement technique, however, an application is difficult because we must measure the movement of the data
in all functional processes for the accurate measurement when it is not detailed so that a user functional
requirement can extract a functional process. In contrast, generally the demand description of the business
application is not high in the inclusion characteristics of the description about the function. Therefore, it
will be proper to think that we cannot extract a function process from a requirement description directly.
Therefore, in this paper, we propose the measurement of the functional size that based on the existence de-
pendency of entities and the COSMIC method. We construct the existence dependency graph of the entities
from a requirements description earlier and we extract the functional processes from there and carry out the
measurement. Therefore there is little defeat of the user functional requirement and is expected when it is
possible for the measurement of an exact functional size. Because as a result of having compared the result of
a measurement by the COSMIC method with the result of a measurement by the proposed technique about
the requirement description of the room reservation site for inspection, high agreement characteristics were
provided between them, we judge the proposed technique is effective.

Keywords: functional size measurement, COSMIC method, existence dependency, existence dependency
graph, instance generation constraint, instance deletion constraint
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Fig. 1 Data movement model in the COSMIC method.
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Table 1 The types of data movement in the COSMIC method.
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Fig. 2 The requirement process of the authors.
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Table 2 Example of requirement description from order to

shipment.
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Table 3 Class diagram elements in the Japanese requirement

description.
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Table 4 Guidelines for existence dependency graph creation.
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Table 5 Extra model elements in the existence dependency

graph.
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Fig. 3 Existence dependency graph of domain entities.
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Table 6 Expand the domain management requirements to the

functional user requirements.
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Table 7 Expand user functional requirement to the functional
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Table 8 CFP values determined by the pre-calculated for each user functional require-
ments type from the existence dependency.
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Table 9 CFP values for each user functional requirements.
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Fig. 4 Requirement description of the booking site.
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Fig. 5 Existence dependency graph of domain entities.
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Table 10 CFP value obtained in the proposed method.
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Fig. 6 Use case diagram of the hotel reservation site.
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#F 11 COSMIC TR 72 CFP i
Table 11 CFP values obtained in the COSMIC method.
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TlE, 324 HTHM L2 L) XK EIT-> TIWDEH D
OBEHEEFNAZ T L2 L IETERV., ¥R 51E, fF7E
WE 7o 7128 A A0 Y5 4 57 41220 CFP
FROTHLEIZ, &) LTHERERDEL - B TOL Y
FATANEINET—F - IV —TOBEZEELTH
7Y NTEHETDTHA.

s & LT, ROLIBRTNVT) AL EZLND.
Thbb, )VHERES T 78T 5TXTOIZY T4
FANZOWT, BOBWIUTF 1 T4 PSBBLT, 0
WAFRR 2 BRI T 728 ) oD, #hZFN% CRUD
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T 5720 OFHEMREEM 2 T NTERT 5. ZOB, F
HEFMIE, oWy T4 74% 08 L2 LNVFE
GEMNGTL. BOBCWI YT 4 T 4 BEEAET A8 A
IZiE, ZRENICOWCHBRICHHEEE 2 AR T 5.
BN /25803 1 72 OB TUEIZFT HE) 5 X
T B, 2) AT Lz 61X, FIHE B4 Ty
L, EETAAMERGZRET 5. 3) 4EX, LR
7T 7 ORBMNEST ST YT 4T 4% CRUD ¥ 47l
FERRREME (5 SNz L ANVE SR & WHIH ke
BfE) o LRV EZORIEL, BREOZY T 4T 4D
BEIZBRIN LT -y BEIZFHIT 4.
433 I>RMUDNYI—-53212D0WT
RETETE, T0F714 74 TEICERERD 4 DDF]
FARERE M Cordls ek, Mde, B8, HIBR) =Mz L,
ZNEILICCFPEOHMZZEL TW5H. L LAaA S,
HHESE, MR, HHICOWT, 120y T 47 4 1k
LTHABN) Z—2 a YDFETAEBT TV r— 3
YLEVWIETTH L. ok 2IE, FEEEICBLTIE, W
HETO1HTO I V)T LHENIC, KBV 7 M el
THEGRO T #HEL, ez ) §5 &
) BIREENFEEIN D Z L AL,

w®EIL, 2OX) Ty N)oONY) - 3 »)COS-
MIC #CTEHMT 2 BERE BB BT 2 2 IZ DO W TG T
b, FER BTV ZIE, COSMICETIE, Wo SVl
Env, 8% 5L, COSMIC #:12 & 2 MR B &
X, V7 by T7o [HE] 1T 500 Ltk ik
DS L@ LMHEZHA D) ELTWDEDIFTIELEVHASLT
H5[4]. L72h 5T, COSMIC ¥:TIE, 7275 BHEIZEH)
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TET—F - TV—THEERE I T bPTEDORTHY,
I M) OFERERFERFEOE N, H50IE1T—%
B#id7-) 07— Y EEOBORBIZOWELTIZES
ZHN,

5. ¥&®

KETIE, ¥B7 70 75— 3 v OERERBRIED 720
STV T 4T 4 DFEMEIEICER L7z T 783K 8 %
AT A EIZE 5T COSMIC #: % Hfig2>2> fi B LRI 3
BTREEREL. COSMIC #:OMHE* B R 7
OV z7 FOFFEICE) L ITRELAEFNILT TICNL
DLFAEL TV A (SCHk [12], [13], [14] &2 &) 25, =2 T 4
T A ODFEMRBEICHET 213 %, HiE7 o ANDRE
BV — & LCRED, ) 71 7 1 OFERE S
57 FOMBIZEE T2 2 LI X o THEEBE QW E 12K
T 728 SAHRREFEOF ) VF) T A HH 5.

EZZED T [15] ORT, EFT TV r—ark
W) HON [T =T VN ENTRELR S K %] TL
MV, ERSLTVWAY, FEXFDEBYTHAL).
IYFATAOMERRENE, TV =Y arna—
A —=AFENh o TRIFAEEINICEE o TLE D
bOTHDHZ L 10| ZIRETLEOME I b D THERR
L7.

REEDORETHHDERER 7 0 & 2 ORI O BB Cfif
WCHEA RS N T LTRILSF SR, Y AT 4
BZs DAIEE & BAFE O & O TH. VISR & 2 B
FHEATRIEMRE LD, DD VITHEERE 7 #1270
Vs N OEEWSRGERE R EET L) 3 ARl
BNBEII LI ERFHSTVS, LELEAS, B_E
TR, BHCE R R LR3I IR BOA IR EINT
WhrEBbhs, T, FEREES T 72 AL LA

RHHIZSHITR C AR, HEARHN 2 BRI IZHERR$ 2 7V T

JALSFEENETHS ). TNOIEHY CIRETEYE
BIZER S AT, R LTWwWEZWw, F/2, EHORT
CFPEE EBEDa X b (ANRHERFEE SR O LOC fH)
DEABRLHSPIZ LTV E 2.,

SENH

[1]  Cohn, M.: 73 v A )V EAEY LEHHID < ) —lifid 5
VI T e ETCAMG LR, BHI a2 -3
¥ X (2009).

[2]  Albrecht, A.J. and Gaffney, Jr. J.E.: Software function,
source lines of code and development effort prediction:
A software science validation, IEEE Trans. Softw. Eng.,
Vol.SE-9, pp.639-648 (1983).

[3]  The Common Software Measurement International Con-
sortium: COSMIC #RREFAEM%E 1, Version 3.0 4%
iR, HAR7 727 aryBRA4 Y ba—4% (2007).

[4]  The Common Software Measurement International Con-
sortium: COSMIC HEREBIBIM % %, Version 3.0 MlE <
27N, BR7 7YY a A Y b a—FE (2007).

© 2016 Information Processing Society of Japan

[5]  1HEY — Y A ¥R S REBOK 4l WG ZR T35
#A K REBOK ¥V —X 2, iftEH (2014).

[6] Chen, P.: The Entity Relationship Approach to logical
Database Design, QED Information Science, Wellesley
(1979).

[7]  Snoeck, M. and Dedene, G.: Existence dependency: The
key to semantic integrity between structural and behav-
ioral aspects of object types, IEEE Trans. Softw. Eng.,
Vol.24, No.4, pp.233-251 (1998).

(8]  EHERS, JHFHIE, EHFE, BREIE | AR
PODOBEET) Y IHA KT A VAT HL L HEE
MICHD <7 T AKOVER, -0l {E 2 &5 3CE D,
Vol.J98-D, No.7, pp.1068-1082 (2015).

9] JFHUE, SHERR, RO, BAURH  AEEEE
ICHEH LB BT NA M AL Y ETVOMER—
FAA Y7 T A-EL LR Y AGEEE LTHWA 72D,
THHRILILSE 2550 SCRE, Vol.56, No.5, pp.1340-1350 (2015).

(10] EHERS, JFHIS, REFET | AR ICED 12— 2
T AOMER, BEHOREES, MY 7 b = T
784%, 554, Vol.115, No.54, KBSE2015-3, pp.13-18
(2015).

(11] BRI 40 ¥ VAR T 7 ) REEE D20 OB HE
ETFE COSMIC EAM, * =Y AW -4+ 7T =7
;DL (2010), ATFYE (https://www.ogis-ri.co.jp/otc/
hiroba/technical /IntroCOSMIC/
IntroCOSMICPart1Jun2010.html).

[12] BIAAIE © COSMIC B:liF o ] - B RAES b AR5
EREMERNOMEM, TuY s PYRAT AL MRS
MIEFERRE T 2010 (F77F), pp.188-192 (2010).

(18] BAFIE : CRUD [C CFP Al 5— X U i CRE%
% COSMIC {12 & B EREMELAE, Y0y 27 bv Aty
A v MERWIERERETHRIE 2011 (%), pp.379-384
(2011).

[14] ARAFO S, I 46 0 COSMIC BEREEZ X 2 BEREHIA
WED 3 A NHIBOBE R, LS S0 e,
Vol.2012-SE-175, No.11 (2012).

[15] (== EHEIHEOHS 7 7)) OEMIC BT A0 T —
TVOHAAL (2015), AT
(http://watanabek.cocolog-nifty.com/).

HH RS

1959 AR, 1984 FE[A|EA R0
AR (LEFEEL) A3k, JUTH,
KFA—HWRSE ##%TC, 198944 A
AL — Y 2B A, %52
BXUOHEMKRADY AT LM%Y T
Yz MEIE UML %W 72380
M=o ZRayd T 1 v ZIhESE. 2012 4RI
BUfE, ARRESHIFHARIG %, WA RSB T .
TRT) 7, WEETY VU, a— FHEEROIFZEIC
e, YRS . BT EREEEASE.

(IE%H)

1409



[BHRNIBFLERIEE Vol.57 No.5 1399-1410 (May 2016)

=H EM (ExH)

1951 4. 1974 IR L&
R RN ARZE, 1976 4 3 A BEARK
FRFBE LR ST L E s+
MRRET. W4 B AARERFEBREAH: -
I B X E TR AT, KR
BIRHEROFERL, 250N, B
M ETIEAF 5 ORI hESE. 1997 4 4 H GRS RE
BeAs & HORBHAIFFE R - [ L. B, (M
TEARRGERE - W AR, Bk - kv v v Tn
HEMOMZEIc e, Tyt GURs), Hafrd: (154
JLBEER) . IEEE & H.

o

RE
|

w

S FATE
RS

1990 4. 2014 4F 3 A FEH RS AL
THERA 7)Y = v MERLFEF
. 2014 4F 4 A FEH RS RSB
BT AERFFE R T A i AR
BAZ. EREFY v 7 FEOMZEIC
{ne==

xEF BN

1991 44, 2014 4F 3 H REH AR
TEEA 7 ) Y x v MEH LR
R, 2014 4 4 H FAEH KRS KT BE
b2 IS e S S e AN W TP S
MAF, BRET) v I PEOMIEIC
fne

© 2016 Information Processing Society of Japan 1410



