I nformation Processing Society of Japan

AN WHRAEES  PIEmE
IPSJ SIG Technical Report

2004—SE—144 (2)
2004,73,/18

70t ZREOATENIC & ZREFEEMERERDT — 2D

2% E H 71
WA g =t

w oA AF & aARd
w8 B E

BEAHRORMEZ RIH), EBNICTRT I 22 EE, EMLUE. FEIUTOBITH B, 1. B
AFEEBREOICEAL .. REEFO T 2 2OV DR - 708V M REBT S, 3. BE
ERWFEOEMERBERT 5, REEL LTI OV S LEBDT — Y EH - BEEEL R LT,
EFNVEEETREDN 2BBERERL TERE2EAMCE S BITHS TICRAL 12,

Applying an education cource
where each student confirms validity of de51gn methods
by mesuring his or her software procebs

HSAYUKISUZUMORItTAKAHHW:KUBOTAf AKunkaADAf
HARUHII\O Karvar and KAUIRI I\ENJH

. We have proposed and applied an education course where each student confirms validity
of design methods systematically and quantitatively. During our course, students confirm
validity of design methods as follows; First, they practice several number of exercises, while
design techniges are guradually mtmduced Second, process and product data of software
development are recorded in each execise. Third, by evaluating process and product data
using metrics, they can confirm validity of design methods. In this céurse, we have selected
design methods that consist of implicit function definitions, invariants of dd.ta, type, function
definitions and data definitions. We didn’t dwell on design that are written formally.

ux;:f% d'%g”&b) %h%f’"%'ﬁo
ARTRER FEOEEERL . RBOEHDEEHD
FFICBWTE DL SR AN H 20 R, EiE

1. L &I
VIO EITHECBNT, REREERERTH

b REFOEEMI LR, BEOARTL L TH
2EhMHKD, FIZIE, BETTOT T AOEEER
HEIETRNRECBTROH 2B 0 HRELEBET
LENPHKD, T, REATHEEZRDIETLDOL
SRMEED LB ODERL . BRI O S AbMA
ZLERFNEOE WD, 2L TEWTRWD
B g DENTE D, UL, ZOEEMESERTH
DB PO S TRHICYEE BV TIIRE T
7077 LB o TL ‘AN H B, FL
T, ERETETBICLTH, WO, DL, ¥hE
FEFERODPE DR DTS, REtOIESH - FIES
RU . BEHOBEMEEBHE SOOI T RFER,
EBNIRTBIHRNEEHE RSt OE MM B
L. B0V 7 MO 7RBIIBNTH FVERT

TENRE
Shinshu Uuiversity

BRI R #EE I — Z&%%b%@%%%md¢6;t
PENE T2, COA-RAQ—HIIEEE L.
BEATFEEBIEEAL TT < BREtFEL LT AEIL
FREICHERT 27075 A58 OF -4 EH. B
EREREELT, AN BBl TIZES )
LEETLE b 2T ERE, RREEESEMZ -
HOEMFEI, X KBETEV 7 Moz 7EREEEL
TLLENH B, ZOF kL L T Personal Software
Process®™*) % fIF ¢ %, KO- 2% MAT 2
J&T. A-ROA-YIEBIHR T 0+ 2 DEEH
o REED S | BARES TR & BRIR. FHEINS
%ﬁu&%%%&m%?%%ﬁmk%fﬁ%ooéB
WO OMEI L > TEHREEEAL 28EHEDT -
LTRWHIEDEREERZTHS 5,

¥ GE C EEEMELT.

NI -El ectronic Library Service



I nformation Processing Society of Japan

2. OI—-2ABE
AE @O —2Rid VDM over PSP® & L TIREL =

HOERICERLE. COBTEI-ROBREDE

B,
2.1 I— DS

TaEARIYTE
L
BT FEARA - | #itReview
A2 —pr
M3 FEBEA |\ TA2T
R AN a—KReview
RES FECAA N )
EE AN AV i
B ST AR
EADHEBNT SR i
RIBEER || #4gE%R (LOC)
M1 a2—ABE

K 1UE 2 —RAOMIEE RS, ZOI—ADL—HI,
EHOBELY I RT, 2OLT, YIHOL-YEHED
WROBRAED S BEOLI-IOEEL T 55
HHENERB BT O
LTH7 <o '

gEmECOMREIZ. ORI FEMHEIN S
WICHREIN S, I—PEZhIZHE S BTHREICHRE
FlEHSEZIN., VT MO T IERCRITSE
DHED, MDIBHERIEL PEWD, FEPEA
SN BICHENEAXIN S FEHEOTEL MDD L b Bk
Mzt %, 2L, FBETTDLRLT DY VM
DNWTENIT B, 7O AEREIZFIMI - OH 2.
KRSk RGOSR TH B, BRI T D XD
TRTHEL-BETH . RitacskidZz D RMEDED
AFNnEIE. BEIhEIR, RBOMEE RO
PrEC D - A ERT %, TR 7 MIDNT
F k=707 7 L0R#EE LOC(Line Of Code) T
5. ‘

LTOEEIK =6, REOETE X BHIH - 7=
SIMEME DY 5 7 B#ERT D, &V 77 LTOEAL
EATBRENIFEFROAENMEEERT 5,

2.2 axa’rungﬁﬁﬂﬂhﬁ%b\?

CDI—RATiTbh 53R BRDBBiEICERIN
THH, BRIIBEATITHORETH S, t>T. —#

ICRWVWY 7 b DT PRI WOV MOLTTH
2h. O 2 CERMO DN T R I PHENY 7

BRI e 8 A

N TP Y ERT B B 2IETHAL 2K ISR
EEBELTWADT, ZheECHWREZE 2,
2.3 R GREHEDLEHDRBEHR
t&u+ﬂﬂ§%n+67&) /\Bﬁﬁ}fﬁi’u_‘:@cﬁ’) [y =1
< 22M273F B,
o RAT XA

—~ FHTATVNIVI LEEEZE

— BAEE REC{EoTLE o

- XEVRREIT> TP ok

- B o5I8%E EEX =
o HESURNE

- XFEotIanvEMELE

- BEHEEREZ

- *&Eﬁbfiﬁfﬁ’)t

- 4’//7)1/ 1\/\/&73):&')@«\7‘*
%ﬂA%ia%mmAMT@D FESOR Bl B 4di 72

Syntax EOBENTH 5. REEEIRRT B OH
HOY bHIZ AR EHELERT .

2.4 RETEEFF@AE
REREMENEDOERL TDOHNELTIIRT,
" e Raito of phase where Design Defects are in-

jected (DDI)

DDI(phase) = deectiniectebinshoses 109
H#:2— ﬁ@%ml&fﬁmﬁﬁwwéﬁﬁ
SENHKD,

e Raito of phase where Design Defects are Re-
moved (DDR)

DDR(phase;) = lestsndelectssensvedinphase;
100
H#: 21—V R R CIF L AL OFKE Rk
BIFRL T 2o I—F 1 07 TRUBIIZL A
AT RBEETEL TV,

e Design Defect Removal Leverage(DDRL)

DDRL(phase.) = Biteces fsor(tiateresn
B 1 — YT B VBT REEHIRERS .

o Productivity '

LOC
total_development_hour

Productivity(exercise;) =
B4 EEOm EER 2,

¢ Number of Design Defects par KLOC(NDDK)

NDDK (exercise;) = ——*’———a”‘de;‘:;(’)'gefec“

B R RGO THE R 5.
.phase; ZZDFEO7 0L X2 )T M Ccoi&EHE
DIRZERT 2, ZOHA. ZOFRED7 O AR
PVTMIEROHHETOLEZFHEL RITFNZ W
T\ exercise; 12— RIIHBT B i HEHOHFEEE
BIKT %,

NI | -El ectronic Library Service



I nformation Processing Society of Japan

28 Coam 2% EEH
| CR A e 2 L E e

X2 DDI(Raito of phase where De51gn Defects
are Injected)

<A 03- -8By

X3 DDR(Ralto of phase where Desxgn Defects

are Removed)

ZNZNREECLTONEREET 2, 2L T,
ETCOFREPRTURRKIC, A, BEOETE
XIS E=T 77 2ERT %,

2.5 BEBDI S 7DHHFDH

LTICHEBEBDY 5 70DHEAFIIODNVTHTYT 5,
BBIOF Y ISEOERTRONEETF —5 Th
%, COBRIIFREBIC FHEL N CBRIEEALT
Who _

B 235 248 CREL =, a—F 4V IETO
%ﬁk%wﬁbﬂam%%%%ﬁihﬂﬁﬁi<@ﬁ
STV RWT BB TSI 57 TCH b, 2D
To5 705G, BB 1R RBYED 5D TET
HBd%, TOWE., BB 2 LB TORRMRIL R
IRETHEDRAEATVWEOT, BitEL->MHBET
BTIT>TWAEEREIITRT,

X 335 24HCTREL £ LD LD R S #at

* FRMNFRREEEEbN B,

HArM&H YD RIBRER (HETE)
BARESY O RIBERER (TR

@

3

R SR BRe 2% RYs

R R R E e E R R et BT T |

[_] 4 DDRL(Design Defects Removal Leverage)

5 Productivity

REBRET BOICERL VB DETRTY 57 Th
%o Sl R BRE RGN RE LI BEEL D o
EDETCH B, LU, 8 2 LIBIEEIL L 2 —0
BROSE2 LR TV BODAD 2, BEHRIGE R
BTN T 2HERY, B E 1 -T2 EF
BHBHDLOPERDY 5 7 CREND,

B A5 248 TIREL 1=, BIBBICT X b TR
F R R RFBOKE 1 & L b TIEA R RIa%
BRET 2O ZOMBEONELEEONETT Y ST T
B2, COVS7EBDHEBRFHLE 21— THRTCHRET
BN —EBHENBNEDESD B,

B 5% 248 TREL = EEMOZER DY
Z7TH5. b2 TLUELIAAL TV BDLEEINC
BRI B AT RENEBEMED b 5TV B T X D5 B 6

¥ 6i3 5 2 4B CIREL =, KLOCHEh. ¥d<
B VAT RIEE 1E DAL ERENED S B0 & T 7 5 7
Thbo B | CRERBITHRIN RS >=DT
ZRED, B 2D S LB ARV EL LTV E
BoD B, '

PLED &SI, S0 REMERD D 2 EBAD 3

NI | -El ectronic Library Service



I nformation Processing Society of Japan

Ree N ’8-<

X 6 NDDK(the Number of Design Defects par
KLOCQ)

HEEEDBLUEIOIOF —Y O ADORE L D BRFEE
AShEREOHBITONRECEL THRIERY
B0 5o

3. SEEATY BREHE

ABTOI-ATHATHHEEEESA7Y =2 b
BRIEETIE RV, RAKICIFARICHERT 707
SIVIEEOBBERLT Y EREERLL T,
ZHICEFMLEED DD TRUEDN 2 EFEE . F
KRENCBLSEIHS FIMHITMI o DEEEEL
ERAD

3.1 EFMLEETREODNIER

EFIWLEETRLAFEDON D ERL L TUTOME
fIAY %,
£4. 3, BBEY HATERLLEEBIVT AR

énfw%§$7 —ZBUCRL ZDEE. RTI.
EGrHBIIERBTSE, MHATIENERD, O
NEFATLIET, BT —-IBEDBETRE.
F—YDEDENLEORMEHRMCTE D,
FEEY F-VRNERINTHERIT —F 2N
ETEOHFLT & EH> DT TRV, REHMR
By uHDHT—HRICKREL RRICENICEET
Frokunw, FEERISRVWESFET —F BN
B TRELL T RE L HITEET Do
ZINERTHET, F—YHIIE DL D4
BHoEhEDIE-ESHERT 2ED K. 74
@x%ﬁ B RM%E L VEBICERTE %,
MERAMER (BAIRMF (Pre-condition) & BEEMAF
mmHmMMmuu;b%@@ﬁ®¢%(7wj
DX L) BENTIC. AN (BERO5IHE BEiS
)y & (BERRE) OHTZOREEDEIE T S
NEEL IhELHT H2ET. BRI HM

BB Rk & R R, RIS HREDOBTRE.
RE#EFERTE Do
PLEOBEFEAMCEBHS TICHAT 2,
ChEEEL, $EFNMLEBLTERELT 2, £F
WMEEED L HITEAMICELBELEN., FET N
WEETHI V12 R—- ML 2$EBHF xv
POBREHRELNRV, FITLEL-TZhZH
L. A L B o —RHC A 2HERIEE 2 R L
BREDLE 2 —HITHE S K DICHERL Lo
3.2 HETIHEEBDOH
SEMATH70Y 5 IV EEE CEBETH 2,
CBEOF — %, MRERERETFVES
EFiELEh b, ZL T, CERBOGEDP. iL5HED
ANB, Hle LT, UTEED LT 5,
ATM(B#BEESHEITLVE) DBH 2. HDH A
P EESIEHL T FIRE R L. FIE
ELUTDED
(1) HA—FEALB (V)
(2) H—Fn»5 ID &HEAAL
(3) WEIESITHRAH (2—Y)
(4) BEEBSHAILH
(5) BIZHITREEIETE (V)
(6) BREGEHRAIAA
(7) =i '
(8) BEEHI,
3.2.1 fl:7—-7EEER
ANSNBBEEDT —% & —RHIEMNT 27 —%
WEDLBTHAD, TRELUTDLIICERT %,
typedef int bool;
#define TRUE 1
#define FALSE 0

typedef struct one_of_client {
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typedef struct client {
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long int deposit_money;//BEEDHEE

int id;
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