HASHIMOTO HASHIMOTO
SOFTWARE SOFTWARE

CONSULTING CONSULTING
INTERNATIONAL Inc. INTERNATIONAL Inc.

ETE

ROBOT
CONTEST

BFENETYUIDAAA

HD—RF—AO>KFEY I MO TP ITFRFPRIN— B F—
HASHIMOTO SOFTWARE CONSULTING INTERNATIONAL Inc.

HeA<BERY

==
=== SElPartner

Copyright©2014 HASHIMOTO SOFTWARE CONSULTING INTENATIONAL Inc. All rights reserved. Chsl 1




HASHIMOTO
SOFTWARE
CONSULTING
INTERNATIONAL Inc.

. BUSEDBIE EFK
. BWSEDOY T NI THROME

« VI MNDIEREOEENML
« ETO/NRI>DOESINEE ST

Copyright©2014 HASHIMOTO SOFTWARE CONSULTING INTENATIONAL Inc. All rights reserved. 2



HASHIMOTO
SOFTWARE

CONSULTING
INTERNATIONAL Inc.

ETE

ROBOT
CONTEST

BiE %O)IET ERE
~ S G TF 15 Tl HY
BEETIED ? ~

—_—
—— SElPartner
i

Copyright©2014 HASHIMOTO SOFTWARE CONSULTING INTENATIONAL Inc. All rights reserved. 3



HASHIMOTO

AAR(CAINIRETLNBIDH ? el

INTERNATIONAL Inc.

RENHRAOER I D78 R DIEH I DiFE
« ENGDPDAKMEIRNIRAN o AFEDANH!
« FTE[EOEEE o mMEDHR
- HEMIRDOTE o AEMOMELE
o BANNDHIZEDE T b o [EFREENDITIE

Copyright©2014 HASHIMOTO SOFTWARE CONSULTING INTENATIONAL Inc. All rights reserved. 4



HASHIMOTO

HEBOEBIZERUED i

CONSULTING
INTERNATIONAL Inc.

At

NV EN 50128--Railway applications Software for
ERIE/HE railway control & protection systems
RTCA DO-178B—Software Considerations in
i ZE airborne and equipment certification
requirements
B/ B - o
e FDA—General principles of software validation
DEF STAN 00-55(Part2)—Requirements for
— e safety related software in defense equipment
=5/t MIL STD 498—Software Development and
Documentation

Copyright©2014 HASHIMOTO SOFTWARE CONSULTING INTENATIONAL Inc. All rights reserved. 5




HASHIMOTO

HEEOERISEAUED Sorthse

CONSULTING
INTERNATIONAL Inc.

Automotive SPICE
e [S026262

= « IEC 60880—Software for computers important to
RT R safety for nuclear power plants

SEI-CMMI for Development

PMI-PMBOK

IEEE 1008—Standard for software unit testing

IEEE 1012—Standard for verification and validation
IEEE 829—Standard for software test
documentation

« IEC 61508—Functional safety of electrical /electronic
/programmable safety-related systems

—fix/FE

Copyright©2014 HASHIMOTO SOFTWARE CONSULTING INTENATIONAL Inc. All rights reserved. 6



SR IS ITER L2 WVRA > RO sl
H/:_Etilﬁ CONSULTING

INTERNATIONAL Inc.

e2¥ 1 DEF

o BTFIEEROKEEREI(CHET DEIIFMRIR
e 2000F(CHATENCER - EFEEDOERTZEHRIE
IEC61506 SIL4 « HARTIE ekl SR
(JIS C 0508) . BRINEETHE
o LTEEKAEEZSIL(Safety Integrity Level) T4EEPS(C X5
o SIL2M FTHEAFEZIELE,SIL4TiEH

o ITREOTFI1USFTICET BERIE:
. '|E$I§'E:FJ_ S5 DEIREZEAL(Evaluation Assurance

ISO7IEC1 5408 Level : SFAERSELL) TR
. FERXFEIRE TE
11S X 5070 FEARIBERHDRE

« EALSUUIET ERETHRIE] EAL7TE [HINHIR
[ WA

Copyright©2014 HASHIMOTO SOFTWARE CONSULTING INTENATIONAL Inc. All rights reserved. 7



Bt T (SRR LT L VRA > RO it
H/EC%EODWU CONSULTING

INTERNATIONAL Inc.

T5)UAREE | {IARECIR (CERIEE  ESIEm T AULD B,VDM,Z
4B xR &R e "
R0 (CfRUEREE \
(R EARECR (CHREFZ LD OBJ
5 LaE iX?A?DT)E%%E WETILZERR U AFTEDMEEZIR SMV,SPIN
= JE=T B TEIHAAZ BN & U T AR Z TR (CITD C E 7245 HOL
ETD
JOTCAKE | M7 O ADIRDIEVNZREB(CENT DFE CSP,CCS
EHARNEEE | 0OvUI(C[EHAT DECikSEE Esterel,Lustre
B AR SR B Z BN DI D smiEDETE CTL,LTL
MEEAFE |/ \JHUZBNETBIFE ESC

Copyngnt©2014 HASHIMOTO SOFTWARE CONSULTING INTENATIONAL InC. AN rights reserved. 3



HASHIMOTO

BREETHEIISCEE UL > RO SOFTWARE

_tulbb‘bo)u':l': 4—]&{% CONSULTING

INTERNATIONAL Inc.

iRl
T2 SR
iRl
TSR
IR
T2 TR
iRl
T ERETR
iRl
T ERESR

(1Y EfEE

t

[ SASLEAEE

|

[ ﬁ*ﬁ DR = ]

A

{ >R |

Copyright©2014 HASHIMOTO SOFTWARE CONSULTING INTENATIONAL Inc. All rights reserved. 9



HASHIMOTO
SOFTWARE

CONSULTING
INTERNATIONAL Inc.

ETE

ROBOT
CONTEST

ARy WOVPASTEWA: S Yt
~CANSD Y IR II Pl
FIEYT B~

—
1ISC ——— SElPartner
LA ChmI




HASHIMOTO

21420y J RO L 7R D E s

INTERNATIONAL Inc.

RFR(EFED - wmiEFE - TFR)CTHD

BHEEHNEIEETH D

A MO R (CKDEERIVIREEHL

FEIFEE(CER U IZHEFET O TH D




HASHIMOTO
= - SOFTWARE
L e e CONSULTING
INTERNATIONAL Inc.

ETI)LHEER - RIEFHTHD

ETIDmMEZY —I)LICKDIREETED
ZEBIEUBIEI CE D

Copyright©2014 HASHIMOTO SOFTWARE CONSULTING INTENATIONAL Inc. All rights reserved. 12



HASHIMOTO
‘o = N SOFTWARE
7|-j /IO FTE ﬁ@ﬁl[ﬁ(i 7 CONSULTING

INTERNATIONAL Inc.

AT UOMEDSADER

o AT U RMPIOSRICKDERT (TN HTIREN ?
« BRIFR(EFER - wmEBEFH)SEFEDSINDITEN?

Copyright©2014 HASHIMOTO SOFTWARE CONSULTING INTENATIONAL Inc. All rights reserved. 13




HASHIMOTO
SOFTWARE
CONSULTING
INTERNATIONAL Inc.

Copyright©2014 HASHIMOTO SOFTWARE CONSULTING INTENATIONAL Inc. All rights reserved. 14



HASHIMOTO

i iy e SOFTWARE
iy - HF T CONSULTING

INTERNATIONAL Inc.

AT SO MERRARE I O—F

FAtsm (A2 _L5FRY)

UIEEEEES

£5 - 5(Erm - B

BEDIHNSEZHHETESD

=ik DEJE (%Z?’j"@&@)’ilﬁ _
FHFRERIEZ AR CESBEE#ENTIgE LD

Copyright©2014 HASHIMOTO SOFTWARE CONSULTING INTENATIONAL Inc. All rights reserved.




HASHIMOTO

') SOFTWARE

FE - t1j CONSULTING
INTERNATIONAL Inc.

© A& 2 REIREFEITDIDILEAIDIN?
© F1EOER(IAIH ?

© FNEBEDEEDXISRIIAIH ?

O IEELLEUEATEXRHNDLDH?

Copyright©2014 HASHIMOTO SOFTWARE CONSULTING INTENATIONAL Inc. All rights reserved. 16



HEEOLSOREHT I — e
~AT 2T O MERIORERELIED TS CONSULTING

INTERNATIONAL Inc.

P70 —(&6ES)
o EK/=2/88) /X8 FhE(FIE)/IKRE 5P/ ]

PIAXRTLXA / BEMR
« PURXBNTLRD [FEiw] NNoDEER

- 5/8 /% /4H
AR o SICHINEDFEN DD
« A2 bO [EEEG] NSDER

T2k « WR/EMEREE/BER

BEZ(EVBSNBIRIIZNSNFESNDIN, 0BT D

VIHMDIRE(CK D T,ER S EfEEOBENFEIT D

Copyright©2014 HASHIMOTO SOFTWARE CONSULTING INTENATIONAL Inc. All rights reserved. 17



HASHIMOTO

AT DT MEBBIRITEROLE i

CONSULTING

INTERNATIONAL Inc.

RoOsSS Coda,/Yourdon XML X

. WpiE SN . 1B . K
e =aL— |- B . DIRFL | B
>3z . W] . EE . HEED, ZE
ATt~ |0 AR . HE . EBENBZED |- FIEFETE)
SOSADIE |+ HRE . = PHER . JREE
1/ - HHEFH |. =% - HUBNDE |. 1257
. 1Bz .= . BHRS
« I5Fh . B9(%
. HRREEEAT

SEN(EZ)RNTTY —ZER(CE < FEEFENSD

Copyright©2014 HASHIMOTO SOFTWARE CONSULTING INTENATIONAL Inc. All rights reserved. 18



HASHIMOTO
S e -
HIBF DA SOFTWARE

CONSULTING
INTERNATIONAL Inc.

58 s B
*HIBA - BIRES,ISR)OABZHSNCTDISEZ [HBH] 5L D
o ABTHIRITIEORENFHRE [EER] EHFER
EE o ERIEBENMFETD

- XBENER/RENTEER/ WAER/TERNER/IRFNES
HA B o BEZONMLEZBASMNCT DL THRMI(OVES)] (CTDEND
2 o SN EETRIRNZED

58 o FER(GREA) SN DIIHR

heE . TECOVTIE(GE)SNZSA
W | R EEET iR DINERE C RN AR T BB BEE, EOBAER
) > ks

Copyright©2014 HASHIMOTO SOFTWARE CONSULTING INTENATIONAL Inc. All rights reserved. 19



HASHIMOTO

BRI DR RIERED SOFTWARE

CONSULTING

INTERNATIONAL Inc.

=HA
E—#= |« AEANEEEBCREUUBEZER—H=END
T EDES —SOBE R CHERER LTS, £ A0S
UWES €02 OB S E 015
o . [HMIEABRCOORME] 7'd~c'_’_

« —S(C TAXBTHNDEDBIFATHD] EVLWDmENETHD
EETALBEFEMZETHD

HEE |« S2EENEDZ> TVIR MOESZAICBA TVDHDOELEZ L
AEHES) (VL Yl =L Sl A

ThiE= | MMOESORCEFENTVDIHOMZE MMEZEHZFEMZ E WD
(FER)

WSE=>TH e PSESILD
BRI . DIECES | 2] DT R &

AT

Copyright©2014 HASHIMOTO SOFTWARE CONSULTING INTENATIONAL Inc. All rights reserved. 20



HASHIMOTO

ELSODSEGESE - BO e

INTERNATIONAL Inc.

HHEEY] B

Bl —DFEEEEA (CIBEIEN D & S HICRMER

Copyright©2014 HASHIMOTO SOFTWARE CONSULTING INTENATIONAL Inc. All rights reserved. 21



HASHIMOTO

ST EMEFREM - 12O s

CONSULTING
INTERNATIONAL Inc.

- HE
i%‘*’ﬁb% GRAE)

=0k

. EEORECEHLLREEDIFINZ T
AT B EE [IRE)

BRE . WSERTET D EICLDHROA

BHEEEIC D

I ] « UMLAEED [%HE] (T3%3H

(1Z] . NEERSUCHNERILTES o [

‘Bl &£0\D

1S . BHET BT EICLDHDEENTL
RN — =3

.« UMLAZEE®D AL 1032y

Fa5&

PRIE
(%#1E)

MEETOEAZHRRIEBFWN(CERE I DI L&

IE#ERET U /Otﬁﬂ‘ﬁ(gtfﬁﬁg"

Copyright©2014 HASHIMOTO SOFTWARE CONSULTING INTENATIONAL Inc. All rights reserved. 22



HASHIMOTO

S RADRMAEER) e

INTERNATIONAL Inc.

— DL (CEFTNDIEMEDOES DS ZEROIERE

=i B2 R(CE T DUV DO DIEMIZDES (CHEDITTMINE S, €
ES DA NSOES (IS T SHAT R /- (BB & VS

RXEZ | o INED—EBICHBREI DN DD EDZERIMZEEND

« RENMNBERREDES [CRI—DESHWNEIHEECSVWVTHEADHEZ
R DOESERAIE S S "

o RIEZIRDOFBEMEEED T, TDHMEICE 3DMEEAND L

R MCED

« Bl ] o [RE] . N

o AEREERCEEY BT EETERVN, BARCEET T &
WCED

Copyright©2014 HASHIMOTO SOFTWARE CONSULTING INTENATIONAL Inc. All rights reserved. 23



HASHIMOTO

BRI DR RIERAG SOFTWARE

CONSULTING

INTERNATIONAL Inc.

— DOFELZ(CEFN DB EDEEDE = FEMROIERE

@g%‘%ﬁ%a(;fbfb\f AMBETTOETE E78D TLDEERZ FIEH]
=EWD

FEEZ | SBSOEa00c—DOEISOEAEN - L&, TORESER
T (E C DRSS DFEHLE T
a/y\: =SOSR E M BFREE S BN5, AR B S ASARD
U = a_ab\ SRS & (G T L C—DDEREE T B L2
= SN BHESE S &S
ENBZEBRER, R EKIREDKDIC—DORERFEIR(ICEWNTHLIC
AT B GE M & DG EE R B & C Lo TS OB &L < 1

Sy R

RS ODFEAE & I IR AR = n )
LT MEETIL] = . MEEHRRICEDT

9 B &I (CERIBAIH ‘ BADEINTND
DENEEFTILICRB K |

Copyright©2014 HASHIMOTO SOFTWARE CONSULTING INTENATIONAL Inc. All rights reserved. 24




HASHIMOTO

=B DREMRIERR@ SOFTWARE

ZiE]ES 7oA

CONSULTING
INTERNATIONAL Inc.

XM= X
_’_DOD*E?(T*EE/‘\A cB tb‘a‘BD"C ANSBZ,FITBMNSAZIBEEL T,
i@%&%@ﬁ%d)ﬁ HNEoEN T B EEMEETNTNMITTLT
3] iy s P,
o Bl EETFEFAEAE,XREZLEFHWIHENTH D

BN

BIEZEDor I B O, COEA (CME— D07t U (E UL sz B
IS /T (LA & ) D

BRI (B 21T T TR < [IHRBADEH] ENTTDAIRED
ESTETDEN R I BSOS 703

— AR

AR ED KD (CEBRZFDRI Sz — il ENEBEISE T
(FOSAMZEND

S

SSDONED C - DDEHIRZ L, CNZE2REUT—HRUTHID
CERZBI D=\ D
o BBl : S FSvATIVIRE

Copyright©2014 HASHIMOTO SOFTWARE CONSULTING INTENATIONAL Inc. All rights reserved. 25




HASHIMOTO

ML SR DRRIEEG SOFTWARE

B

CONSULTING
INTERNATIONAL Inc.

1%@??9@73‘%/]\ ERRD TN EDTT D ENTETRVEESR = BEfE
=HEWND
- fl: [fFE] 8] [E] ’ETho>Tann [#is(h30
U—)] THD

EEER

BRIEREZFS NEDODIMN e CHhIMMEZESEZ LD
APEREHERVWSNDIMRIIRAEINTEESETH D

BB

ZOOBEEOB (LR EBOBESERE, FIERUMEE (CRIZT D LD
IRBEBREAI LIV, E<ABREIICFUVWEDH RO SNRVVEEZ
il e e € I S A
. W%UT %}fﬂc‘:EIEIE,AF‘aﬁ ERBERE=ZAFGREELLLERIDZILEDT
U VR
o [RETDEAI TRATLEEE] REBZNISEVVER

Copyright©2014 HASHIMOTO SOFTWARE CONSULTING INTENATIONAL Inc. All rights reserved. 26




S DOREFRIEFAE®

HASHIMOTO
SOFTWARE
CONSULTING
INTERNATIONAL Inc.

FIRF(CHWNWCEBELEDEZ CHD

HEMS |- NECHESH CERDBERET O HERN 58 U iRe
DRSS BN
FTUX L X0ER EOBEHSE L, XEN a8 L0 =h
EBiS | SEULARDEESD
B TEu S T10mlRE
?j{e‘{hjaivgg(ib&)tﬁ'é@'/\“cwébéﬁiﬁ%ﬁ%,iﬂ%@@%@éﬁﬁ:t
R BE RS : ,ﬁmg\ ZI_\A
WEELS || @i SRR RO T < BN E S OHERC LB EDTE S
NS REOEGREED IS Ch 5 —
S |« BIROBMER B5R1) [20R9) [RE] (B8] BXEU [HENE

%] OFEDODHHBD

[ErEl IR
=l TRkl ©

BEZ(D S R)IC
ASENE

Copyright©2014 HASHIMOTO SOFTWARE CONSULTING INTENATIONAL Inc. All rights reserved. 27




HASHIMOTO
SOFTWARE
CONSULTING
INTERNATIONAL Inc.

| st A
X573 o HIFEMEZ(TOEEN) 2R/ U TWIEBIEDITDZ L
XDRE |« BAEDITDIEE
XT3 o XTpENIEME

AT 3XDEBEORIR TS

. XPDEET S AROEN,ELICE> TEH

. BE—EUTCEYEREE—TRITNER S

X7 . XPEEHYT B ESCEERIC 2 DOXRYEEANBNSNTNDS
Tk [RXNXSY

o XOVEEEE T BRCEMEINICITNT A RREN DD &= 7
BEX 453

Copyright©2014 HASHIMOTO SOFTWARE CONSULTING INTENATIONAL Inc. All rights reserved. 28




HASHIMOTO

lZﬁj. é: Bﬁ]ﬁfg SOFTWARE

CONSULTING
INTERNATIONAL Inc.

XD E=NTAEE fIan= 5@%"]/@\% 7IVINA R E

X5y [RIE LN ODIEFA(C KD
TEDFERR LR
=1
Zan=|
((*;fﬁd)di%ﬁ(ytﬁ A {disjoint , complete}
Zan=|
= — 77)LNA |~
fI=an=| Lt E st 5

Copyright©2014 HASHIMOTO SOFTWARE CONSULTING INTENATIONAL Inc. All rights reserved. 29



HASHIMOTO

XXX (%) - [EE SOFTWARE

CONSULTING
INTERNATIONAL Inc.

ZRHE(ES) RBEHE(ES)

UMLOHIFITERIZ T D L& TFECCTRD

U U

Z% {overlapping} % {disjoint}

A B A B

Copyright©2014 HASHIMOTO SOFTWARE CONSULTING INTENATIONAL Inc. All rights reserved. 30



HASHIMOTO

smie (OB ANRIP (18 Sk

CONSULTING
INTERNATIONAL Inc.

EE =17

J . [AZATHB]
B —1F . [HREBT BN, ZORECHIEREDED [A] FRETH
B CCEREHTBEERD

« [AFEATRW] FTZE TAEBTHDLERAKICBTRWEWD Z&F

y; 218K = YANAY
FiEE =

o ALZDOETETHDIEALIIEFEITDIENSTHD CRKFICHKILT
DZEEFHDDEFINEND &= RIRIE

« [AEFBMWFIFIEBTHD]

HEdhsd . BEIEBEVWSHEFEY BMEE LD E, TOPHIC B TERVN, I
B THERNENSE 3DIRIFFED BN, FLEX BT 6]

4Lg
Z]

ERTFORBELRDODTLD

Copyright©2014 HASHIMOTO SOFTWARE CONSULTING INTENATIONAL Inc. All rights reserved. 31



HASHIMOTO
SOFTWARE
CONSULTING
INTERNATIONAL Inc.

ERINEB L TR <L TE, HADELTERAUDAT

Copyright©2014 HASHIMOTO SOFTWARE CONSULTING INTENATIONAL Inc. All rights reserved. 32



smiE+ C UMLODXIEE

HASHIMOTO
SOFTWARE
CONSULTING
INTERNATIONAL Inc.

smiE 7 (DFEE UMLR3:E
358 classification {dynamic},{multiple}
ILELS inheritance STE(CE URKR TR0
X3 E% subclass
X [RHE powertype {powertype)
RXY X353 E| overlapping {overlapping}
EMEX 7353l disjoint {disjoint}
TTEXTD complete {complete}
ArEXD incomplete {incomplete}

Copyright©2014 HASHIMOTO SOFTWARE CONSULTING INTENATIONAL Inc.

All rights reserved. 33




HASHIMOTO

BIS(AT T B &R L

INTERNATIONAL Inc.

i = N

o Fitf
o Flitf & (ST EMEZ EDREIC R D I DR ZE R RSB EBED

o HEFOENK (I DOMEEES
e AEBEZZDOWIZETDHIMMOEKIITAIB THDIERNDT
o AZHIIDOEEELVVWBZIHREEELND

[ A J‘i 00TH3

&<
A =it

Copyright©2014 HASHIMOTO SOFTWARE CONSULTING INTENATIONAL Inc. All rights reserved. 34



HASHIMOTO
A ) s SOFTWARE
INTERNATIONAL Inc.

AT>x 0 MMEm,/UML/0CL

Copyright©2014 HASHIMOTO SOFTWARE CONSULTING INTENATIONAL Inc. All rights reserved. 35



HASHIMOTO

AT > 10 MEEDmIENES SOFTWARE

CONSULTING
INTERNATIONAL Inc.

AT 1 U MEROERE

uheEsmiR /AR BRI
05 IR
aiam & SR (BEE)

BRI AT L)

P

"IN FE" L (END

Copyright©2014 HASHIMOTO SOFTWARE CONSULTING INTENATIONAL Inc. All rights reserved. 36



HASHIMOTO

75 ADFEEIIENFD2IEE % (aRb) SOFTWARE

CONSULTING
INTERNATIONAL Inc.

NES=] &< BEkis
1..2 1

sRex Rame  B¥
IJ-IEE o— s .A*j:

e Bt
ladiEs
=ia —>® Ctt

Copyright©2014 HASHIMOTO SOFTWARE CONSULTING INTENATIONAL Inc. All rights reserved. 37



HASHIMOTO
21ERA{% (aRb) DERIR S et
INTERNATIONAL Inc.

EE(2I8EE{%R(aRb))DFEIR A
o 2I8B31%(aR b)DRIRAEICIE,FRUETH), BB, B, TS T ENHD

Att Bt C#t

K4 Att B+t C+t M:: 4 1 0 0 A
LI O .
Rk O e 1 0 0 J x'=ax+ by
" y' = cx + dy
ik O (R 0) 1 0) \
=15 O O 0 1
_ = o N
218R%(aRb) D (C K BFKIR 175(C L BEIE HR(CKBDXIR

Copyright©2014 HASHIMOTO SOFTWARE CONSULTING INTENATIONAL Inc. All rights reserved. 38



Xt EBRDINSY — >

HASHIMOTO
SOFTWARE
CONSULTING
INTERNATIONAL Inc.

XIS« BEROMICEROEREFEE

o— N
EH(EHTE>RN) \ i SHEH(LHH DELT)
¥ FADER EHET(RETTIFARLY) P o)

A ARX X A ARX A ARX
o —9 o— = N
—9 . E o—

EH CEEHTHLL

EANDEE

B TR

Copyright©2014 HASHIMOTO SOFTWARE CONSULTING INTENATIONAL Inc.

All rights reserved. 39




HASHIMOTO

S & BARODEA & FIEE S

INTERNATIONAL Inc.

B&(mapping) o IRESDIT(ER)N, NI RESD 1 DDOTICHIGT BD( 1 4f4%)
o WBEADT(ER)MEEENEZNETN 1 DWILT D

& (injection) . (— BB
2 5H(suriection) « ENDEHTHIN, —H—WILDEHK TR
) . EEEBNS
SHGT o HENMNDOEH(—X—XWIEDOEHEN D LNDER)(FEHZFFD)
(bijection) « HMEIEBULD

EHCEBEGTERL |« EADBEERTERLS MO —XEDBEHRTHIRL)

o WBEASDT(BER)NETRESNEHIGU, N DIRESRIRITHIET
ENDEE Z

(onto mapping) « EHDEE

o HWCEXLAERDEESDTIL, HDRESDTDERICIRAD TS

— X — DB « HEODIL

Copyright©2014 HASHIMOTO SOFTWARE CONSULTING INTENATIONAL Inc. All rights reserved. 40



HASHIMOTO

%‘_,{% t %EE SOFTWARE

CONSULTING

INTERNATIONAL Inc.

Copyright©2014 HASHIMOTO SOFTWARE CONSULTING INTENATIONAL Inc. All rights reserved. 41



HASHIMOTO
. : - SOFTWARE
EBEND2I8RE S ZEE CONSULTING

INTERNATIONAL Inc.

0
S

1 0..1 0..10..1 0..10..1 0..10..1
A B C A B C

Copyright©2014 HASHIMOTO SOFTWARE CONSULTING INTENATIONAL Inc. All rights reserved. 42



AR

ARB(f ¢93)

N
N

SkEE g of

Copyright©2014 HASHIMOTO SOFTWARE CONSULTING INTENATIONAL Inc. All rights reserved.

EAB LD IEREDEL,

43



HASHIMOTO

IREREDZEE SOFTWARE

CONSULTING

INTERNATIONAL Inc.

Copyright©2014 HASHIMOTO SOFTWARE CONSULTING INTENATIONAL Inc. All rights reserved. 44



HASHIMOTO
INTERNATIONAL Inc.

RERENENT —X

45




HASHIMOTO
A \ 7.\ . SOFTWARE
SEHRNERE/RDT—AQ CONSULTING

INTERNATIONAL Inc.

o BEHEDIIEE T DEFEIIBEDHED CTLDIEFRDELETHDINENHD
o FEMFBDMBEICEEUCFERICIEE T DEFENBF I DHE(T/R0)

CDT—RITERDISAEDEET
EHREEEBOEZEENRYELET—R,
R1[XR2ERAD & L EAR B ZR AV ALY L 1=
TWNEWNFEWNWT—X T,
R3DBEEILRT,R2,RAEFIZ &K 1L AT LN

S5 2EE ) ’ et
F1E — 1 FA

Copyright©2014 HASHIMOTO SOFTWARE CONSULTING INTENATIONAL Inc. All rights reserved. 46



HASHIMOTO

SREERNEER LLDT —A@ gota g

CONSULTING

INTERNATIONAL Inc.

S8 (VS R)DEXRMED
DIMDZZFH LU TET
JNEL KD

Copyright©2014 HASHIMOTO SOFTWARE CONSULTING INTENATIONAL Inc. All rights reserved. 47



HASHIMOTO

A UEAADSK(EIRE) SOFTWARE

CONSULTING
INTERNATIONAL Inc.

HERSHY (CEAMRDIAK DL D
B UES (IS R)DERESH

________ E/_\E DDIRH D BHIFYZ Lk U
~H IR\ ERIERERETILIC IR
DG

JEREY : BoBEEI(E
5] - B FZRFZ TSR0

FEXTFR 5] - BB DEMR
(EXTFRE(STR VN (FEXTHREY)

Copyright©2014 HASHIMOTO SOFTWARE CONSULTING INTENATIONAL Inc. All rights reserved. 48



HASHIMOTO

BsEE EHlFD SOFTWARE

CONSULTING

INTERNATIONAL Inc.

e EHEDETFIEF—ALULIFTS
o —HEHTFDOEPTFICIEIEBRTFHULRLY

IR TR, FEXTFNEY, HEFSHY

0..1
I
ST ZERD
= | et
0..*

FRIE—ADHFTD

o —&FE LMD LETITIELETHLVRLY

Copyright©2014 HASHIMOTO SOFTWARE CONSULTING INTENATIONAL Inc. All rights reserved. 49



HASHIMOTO

HIREhE LS5 ki

INTERNATIONAL Inc.

BFEEEDH

a B FERE 2k
Z [ £D 1
ol (C35D LR
A ) En ! {IERE,
SR, FEAIFREY,
LS 220 TN SEHERSHY )

Copyright©2014 HASHIMOTO SOFTWARE CONSULTING INTENATIONAL Inc. All rights reserved. 50



HASHIMOTO

A mEhE & HlFI DB SOFTWARE

CONSULTING
INTERNATIONAL Inc.

GERS, JERAT, 156 )
o
‘ P BIERENS
e B
T
0%
TR ﬁ/
e P
i \\ B B .
a7 SRE . I
AN -

iF . 4

iR . xBE

iF . fHM

Copyright©2014 HASHIMOTO SOFTWARE CONSULTING INTENATIONAL Inc. All rights reserved. 51



HASHIMOTO
okl SOFTWARE
!ZQ?—H/‘] E‘a'f%\‘ CONSULTING

INTERNATIONAL Inc.

#8144 =153

SEnrEs « VaeU M&EZE  aRah‘kiz

WHFRE « Va,beUdDEE aRb=bRa Hakiz
e e Va,b,ceU dEZFaRbAbRc = aRc Hp%IL

2 L FER « Va,beU, aRbAbRa = u = v h'pkiz
B o ETEY,XIFREY, D HERBIRERA AR IL
e S E SRR o REHYIEREY, DD RGFRIHRRIZ
ZIEFRE% o RETEY HERSRY, RGFREY, M DELERIGEN AR IL
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[ 3> (2&-805) ] BEROREIE

- HEREST * DEZR(A,B)ZFEW, R UTMEZIRIET D -
o« VXVVY[A(X) is subpart of B(y)
=—A(Yy) is subpart of B(x)
. HREHAVT*x DEREZR(A ,B)(B,C)(A,C)ZFE,EREZIRILT D :
e VXVYyVz{[A(X) is subpart of B(y) A B(y) is subpart of
C(z)]=—A(y) is subpart of C(z)}

BEOEIME T TFE] 2B X DDNEMD 1 DIFAT,
(A2 (T TREEF2] [#HERAZE] [REBHERES] 1L

BRIHDK

LI ARZE(CRR L DT E RRRIEOIEZR ITEIMMEE DK
SIEAYY MDD K
CNEXTHERZ S 2 LDV DZ S 1SR ICER/RIC
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(D22 3> (2HK-8093)] BROERE

. }iiﬁ’mi%ﬂ%nﬁ
VXxVy[B(x) is subpart of A(y) = —B(y) is subpart of A(x)]
VxVy[C(x) is subpart of A(y) = —C(y) is subpart of A(x)]
VxVy[D(x) is subpart of C(y) = —D(y) is subpart of C(x)]
VXxVy[E(X) is subpart of C(y) = —E(y) is subpart of C(x)]
VXVy[D(x) is subpart of A(y) = —D(y) is subpart of A(x)]
VXVY[E(X) is subpart of A(y) = —E(y) is subpart of A(x)]
o HREZLRIL :
e VXVyVz{[D(x) is subpart of C(y) A C(y) is subpart of A(z)] =—D(X)
is subpart of A(z)}
e VXVYVZz{[E(X) is subpart of C(y) A C(y) is subpart of A(z)] =—E(y)
is subpart of A(z)}
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« ZEEBICBIELTCWVWDTOZITO MEESDS

« HBEPBICIIZDEZBTHESHEEND

« JOZIUMIESETERHEIX,TOT U MEEIBUTCVWIEEBTEKHHE TR
[TNULTRS TR0

« EEHBIELCVLWD IO TV MOFEDOAESTEHEDRBOGETN , BPBOFER
[ VAN G YA A

e HEEFTOZSITUMNIFEBTETRVDT, BPETE<KHE] = BB TEIEIDT
O>1T 0 MY THBDZE

CDT—RALEBDISABDEETEREE
EFDZEEAKRYTELDT—R

R1[XR2ERIIFIE R BERBERMRYILT-ELNVE
WMFERWLT—REZM ESITEENNET
SLVSEZIZOCLAM B AR IET S
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TEERBEEEHOEZEENKYIELS
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—D—RATIITRHIZEDERE
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Zan=| - {Eh AP
K% - étring RI: @< 2RE4 : String
. PR : String
sadl - Integer | 4 1 %8 : Integer
*
1
R2:Z89 HR2=R30R1}
R3: &8I 3B
BT OS AR Zm< EC3 PEZII b
nE L K4 @ String
TSI ETXRINEHEID = .
BEEUMLE CRR TS 1 T8 : Integer
MOCLTE VAN B E
BRRAMED SHENH S e — e
UML@%;“ixaocmaﬁum {BBOFE2TO>1T0 MOFES

ZHTI— RERTEZD — e — "
@%;%/E\.@bxtﬁt%; " {BPBCE<<HEHZFECEERIDI IO U MU
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;ﬂ Company

E 4 Classes
# Employee
# Department
# Project

B 9§ Associations
# VWorkzln
& WorksOn
# Controls

B 4 Invariants i
# Department:MoreE mplovees é
® Employes: MorsProjectsHigh -
# Project:BudgetWithinDeparf -
# Project: EmployeesinControl| =

|| Pre-/Postconditione :

o

employed Employes

Worlson

OCLIC KD ECi

I context Employee inv MoreProject| &
sHigherSalarny:
I Emplovee.allinstances-=forall(e?,
eZ  Employee | ((e1.project-=size
= g2 project-=size) implies ':
I (e1.salary = eZ salary)))

* roject

Project
name : String
hudget  Integer

N e e

\____
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model Company
-- classes

class Employee
attributes
name : String
salary : Integer
end

11 ACI_IIMOTO

E

&8Z 4 : String
{X7h : String
FEH : Integer
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class Department
attributes
name : String
location : String
budget : Integer
end

class Project
attributes
name : String
budget : Integer
end
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IEHE(CEdvh 9 BB -- associations

association Worksin~ —

|| between |
[ Employee[*] |
I Department[1..%] |

end

= o™ f;ﬂ}% \ -_—" e - E-s - s s
E;i:ﬁstring %7 @} b &4 : String ..
4ou | -~ {27 : String assoclation WorksOn
a4t - Integer 4 1
FH : Integer between
) 1 Employeg[*]
P — Project[*]
end
e oy
Joo ok R3&Hd 5 S - . . — —
K4 : String <~_E; _—l - assocl atl OntontrO'? ™
1 F&E :Integer * I between I
[ Department[ 1] I
I Project[*] |
end

\F_————_#
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#E < I I I
K4 : String I Rk .trmg
158 : Integer | « 1, AP : String
F& : Integer
* \
\ L)
LI | - s
ZHIS HH T D
JOzx ok
K% : String

* F& : Integer *

-- OCL constraints
Constraints

context Department —-23&

-- SBETCTEH<HEL FBENEHRTS

- 22T 2 BB LV ZL SO DRS IR0 o
{nv MoreEmployeesThanProjects:

self.employee->size >= self.project->size I

____________J
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