MITSUBISHI
ELECTRIC
Changes for the Better

JaSST'20 Hokuriku

xR T A MR

7 AREENME
~FA NABHEOBHILHEEADIRE~

2020/01/24
=EZEHRHRAI [ERBUNfe SR

#PEE JEE

MITSUBISHI ELECTRIC CORPORATION

©2019 Mitsubishi Electric Corporation



* MITSUBISHI
ELECTRIC

BSHBsRULI DL
o T ANBENMEDZEH
Vw50 RSER[JaSST'18 HokkaidoRFEANE)
- TANEIBEDIREDSBHIRE
o #iRFEEYT A M- #EFERV R R (CAITTEE R
EREEDFEL, SERMAZINRENEZITHIEE
_ POETUS
x A D B EM LT
x FEFEOANE A
X $HAIA Fr - FEE =R 2 il iE]
X E =075

©2019 Mitsubishi Electric Corporation



z MITSUBISHI
ELECTRlC
Chang.

sy

B—=Z=FH587T

BT AR

HEMEEWFHA (~5073

Wit T AMODERE (~807

e

E

©2019 Mitsubishi Electric Corporation



* MITSUBISHI
ELECTRIC

Changes for the Better

4

©2019 Mitsubishi Electric Corporation



MITSUBISHI

A ELECTRIC

Changes for the Better

EXDEF

BB DEREHCLHIBEFRBHDRERH

SRIATA
» BHATH
Rﬁyl?!;‘ 5‘:?&2%/2;}.\
FERATLE
» LB AT L
SEEgHET /5.
FReWe. FLr B3
SEEEHATERE.
MERSEE- X7 L.
NESTEERE AT A
ES> 2715
EINS AT A
T ——, XA —F—.
EILNFZ A AT LS
NH A5
KB AT L B ATLS

EXRXHAMIZIA
® FAS AT A
S5, ACH—K.

IEFSIEW. EFAORY k.
L—H-lTe ESRsSs

BB
ANTF—5. R9—5
EPSAF /1 X.
D—~NFA>1 7.

BB (D— hLA S RF A,
FHEE SUAGNRRE

v

*EPS: Blectnic Power Steenng, IGBT: Insulated Gate Bipolar Transistor, GaN: Galkum Nitnde, GaAs: Gallum Arsenide,
TFT: Thin Film Transistor, HEMS: Home Energy Management System

é—\, BFFNAA

ATEE. BHES

Bh@= X5/

L—SER. 7575

BIE X5/

WBES T L. BEEES X
FEBES TS

IRESIR > X5/

2y NI—OHRASSAFh
IV —=>3>

o /\D—F)\A(R
SICEZ1—)L. IGBTES21—IL%
@RERK - #5)(A R
GaNBEET/({ 2. GaASREE
T/ AR FEBERT)(XF

® TFTRS|E>1—-I)L

o ZHREBRIAT A
W—LIF7I>. \v—=T7320.
BILBEVIILFIFZI>. OF18%
AT Fo—-F

» FEiE
23— R, BEeE. HEMSS

o YVWIFOUFE - £EFS

13

51 : —FEHOFEE (2019454) ,
(https://www.mitsubishielectric.co.jp/ir/data/management_report/index.html#strategy)

5

©2019 Mitsubishi Electric Corporation



R SRR EIASEPR

E%/ J—ERZ T VWEHIRIFRESE

X
L2/ 7057k

©2019 Mitsubishi Electric Corporation



z MITSUBISHI
ELECTRIC

Changes for the Better

FREAFRFR
HRAFEEERDIEHDALIED

AN — BRASO
VY- axwx o =
30ER-hER- BEER-BEEOHRBEEZ CEES LW 4
#i15:3:1:10/(5ATHE &

=R

-AREFRDREY

BREE
5H

A=To4)IN=>3> (381/3H)

EFE

REAE  mx
&H

i
E2(LICE3Hm SR FEE =3t}

4~ 105~

51 : —ZZEBHOAFTHFER (201942A7) ,
(https://www.mitsubishielectric.co.jp/ir/data/management_report/index.html#strategy) 7

©2019 Mitsubishi Electric Corporation



* MITSUBISHI
ELECTRIC

Changes for the Better

T ANBEMEERDFE A

8

©2019 Mitsubishi Electric Corporation



A DKL E
BIENLiRET - HEEE - L RBI R A

|oTj>7&AF'aﬁ%
DOLYSa>TAMEEME siopasn Bl BAFE(C =R
17 RPJOTHNER
Z,:;\z’é%ﬁg% JOZAST | 10T RS ARERE
- ZIEH ) B ANTAMEEHE
Web> A7 LARIFE
FAMSEHEDIRS

/2017 /2018 /2019

©2019 Mitsubishi Electric Corporation



z MITSUBISHI
ELECTRIC

Changes for the Better

loT> AT A
JILv>3a>rANEENE

/2017 /2018 /2019

©2019 Mitsubishi Electric Corporation



z MITSUBISHI
ELECTRIC
Changes for the Better

[0oT> AT LT
DILvSa>FAMEENME

HFEBRBL

©2019 Mitsubishi Electric Corporation



MITSUBISHI | A&
A ELECTRIC E

IOTSATAD7SvA4 IVEHFETTA MNEENEIRET

BFEFECONT

A ATV THBEIL TOEIOTS AT LD, INTUWII5IRAD
it BRELIETOMNEF
= KEFETIFAWS (Amazon Web Services)%zF

A ITIRIATAIRT —FFI)FvaiRE. PIvAIVBFEICT
FMEMEERUR D BIES TLK IS

A UILYSasFAMDEEMEIRFIZIBEH(1IA)

= tB8E(API) T A MEB D .’ 5 |
oo NZTEDIRL
| @ @] g] |
I 939K | =
PC. zv—hjpr/m; ) T " igas, t’/'b'—i'at

IOTt/Zj__A'(X_y 12

©2019 Mitsubishi Electric Corporation



MITSUBISHI =I (=] E

?E%iiﬁﬂﬁikb\ﬁx ~I\VTPOoCSEfite

W AR
A A : EE‘%LM_FE(DRDTUC), Eﬂ:j'bFﬁ(

5543?/\*1(5%“ TAR)
A 5P =R

nﬂg-l_ifl:ﬁ *TA I\uﬂn-l_) /

©2019 Mitsubishi Electric Corporation



z MITSUBISHI
ELECTRIC
Changes for the Better

[0oT> AT LT
DILvSa>FAMEENME

BHE{EAS

©2019 Mitsubishi Electric Corporation



2 MITSUBISH | =FH BH
ELECTRIC E

Changes for the Bett

F/TAMEEMES AT AIREM EHES A

BREFEITOTALEH;HES T A
| |

s | AZYH
Bk 72k 704 [oqp ) EwE | R =2k
FF/TAMNBEHMES AT A

-

Ex=+ : J
8 ERER [:I—I*‘%’*E] [ EJLR [ Rk E1E H TZ|\ %,_»ﬂ.&_;
AN H—)\ AN NI4T >

l 7704 11% ETAR
&Y—)\EH (0S, MW, 07, TUE(L: ) .
TEE/ MR, 7Y UM EIREIE [FANRR] - e
- CIZ3TSEDIRMHE/ RNV IAE 7 IoT>AT A

©2019 Mitsubishi Electric Corporation



5 ERPIO—F(1)
7*—~ K —ERIC& B EEMERIET SR

BFEFEITOTALBEH;HES T A
I |

o | 1=YH

EIVR 72k 704 [oqp ) EwE | R iy
B BISE/F A NEBIES AT In
8 == NA—SRY—EXER

ﬁﬁ%ﬁ

l ik 1 HEBEET A b
73R T Ol ¥ )|le2

R — [0T> AT A

©2019 Mitsubishi Electric Corporation



ot ﬁ’q’:ﬁé rJ = 9:( 1)

ﬁrﬁ%%

@Faﬁ%h%ﬂlﬂtéé 8

EAEHE

73R
RIA—

NA—> P*D‘ tZT?N'Cﬁ&n?%”

—=NO

NEX—I RS —EXER

¥ /T A MNEEMEERER

l 7204 l BEBETA D
[TANRIR]
[oT> A7 —]

©2019 Mitsubishi Electric Corporation



R BRR7I0O—F(2)
1‘%%%%1&']0)5915{1:&/\0)5(1}757&%1.? LzWlID5> (3

B2 NEEFMLIBRHDEHFZERIE
A VA= RY—EXTECETHEED ?

B
- APT1&=1¢ METONIVBEEBUREPVFREZS -
SEHEILAIC T T LD R ERAIERMENELL)

R

IYFFBVR—S RY—ERFRETSTE
1RSFREZ DEVESAHELICRL -

Lk— NEEE
- 7>y ) iEHe

-BEIE1T/ N -
H-N\E1E




A GERPIO—F(2)
1%%%%1 IlDIRBEERADXREEIREUITIDD 1T

B2 MEEETDHOE 2 EEIE

2t
- APTAR 3¢
' FESHIE

- Liik— MEEE
- Vv~ )V EFE

-BEIEIT/ N -
H-N\E1E

RAAL>
e ]

TAbB

iR

B Rl

CI/CD

N

FH R sk

[*] CI : #em1>7J0L—>3> CD : #ikiay7))/\)—

23
TANBEMES AT L

7ARI—-FR
TANIVL—-ALD—D

BHEbELS
IF—IRY—ER

©2019 Mitsubishi Electric Corporation



A GERPIO—F(2)
1‘%%%1 IlDIRBEERADXREEIREUITIDD 1T

B> A NBEMEI I DE 2 TR
A RHFETOEARNRER S

= , EHAR

AP RALS FANEBIES AT

. BU S| T '

PREE ™| JAVA (+1Unit)

L 7h— M[Aaﬁb e e
AN

- VA )L iE R ;*H?—I"ﬁiiﬁ : '{ Cucumber D

-BEIEIT/NIIT— ; :

-H - /& :Fcli:gﬂlffﬁiﬁ »{ AWSYZ—IRY—ER

©2019 Mitsubishi Electric Corporation



MITSUBISHI
ELECTRIC %fjﬁw
f the B ﬁ

CEHD

TANBEEES AT A

| JAVA (+3Unit)

‘ CucumberD -BEIRT/ N H—

ol VAR PSS

‘ AWSTR—Y KY—EZ Y — )\

- 0OS, MW , NW
- TURAb, BEHR
-0V EHE

©2019 Mitsubishi Electric Corporation



MITSUBISHI
ELECTRIC

Changes for the Better

AR

S,T= /. AN . IRTEIFBTRT-I.
W2 AT hEAHERK BIE LSO T
E H—EX
_ O —
%@Jﬁ%ﬂ%‘) 23> @FAMBEEIELT \ TARGRY-T3> ; [7\5%1%]
[0T> AT
DFAMEREBERS .\ e =
FZNISATYI N\ ‘Q
(EILRH—)N) T—EX o )
QB ENiEER. L7704
BEMFIE =07
e @ 5-e2
gt I e ErD ] ——%
g 1 il e R
/\—/EDEEE ‘ =
-2 >t
) PSEVEE
FANGBMEESE ||| o Gon

@ HTM LH’_Q'C %ﬂ:iﬁﬁm‘,‘

N, ——
Y—2]— Ij/
Pce)

MRS 22

©2019 Mitsubishi Electric Corporation




MITSUBISHI
B SN

2t

-BEET/ MH—-
- 3T RS
-1
OO 0S , MW , NW
OO TLEL, B8
-0y &R

A= R —EXTHERK

©2019 Mitsubishi Electric Corporation




Sz | SN
Sl AEEMCEBRORIY ML)
BECRY—ERCLD NI —
M B BEHROZLEARFNL TTARELT
A 7 TREFEETANDINA T 51 2% 53

=HAEBRAOZE(ENM/HIR)ICAEGENT . &KFHEO
PRI —FTIFv(CHEXI LI EE

IR =S RY—EZDRTEZEDORE] - FANETHTTRE
= ZY-EADOEEAAPINETTZEEHRL TS (CloudTrail)
=72 NI SRAIOB—=IVA/IR—T R —E RSB DERED
FEEEREADPT VS EEOEE A EH ] AE

= {5l : Lambda®XEBUSZEI1 LTI ME
DynamoDB (7—9X-XHY—-ERX) DFv/N\S71 BE

©2019 Mitsubishi Electric Corporation



Sz | SN
ABEELEEDRAL > M2)

B2 NETOY
AE)RY—=/)\DERE(ZT>TF

A EJLRY—EX(AWS CodeBuild)(d. =8
N7 EIRY—-E X (CloudWatch Logs)é:777r)I/I\'C T

=P RS-/ TOZER HHOTEL THEMREFEINDZ0.
APIETOV#IZRELE NI REII TR OV EERIE %(g

CESTRP

O ELTHRE




A RENE
ECCCA N=| 111 # =3 10Y & 7 N ) ey
-BEIRIT/MH-
OOV P ARST
-—N\EH

oWV Ny EE

©2019 Mitsubishi Electric Corporation



MITSUBISHI w
ELECTRIC ;ﬁﬁ
Chan nges for the Bet. ﬁ

CEHD

TANBEMEZ AT A - Lik— MgE
- BABSMH
| JAVA (+3Unit) T4 LEE
- ZhER

‘ Cucumber [,,__]

‘ AWSTF—3 KY—ER

©2019 Mitsubishi Electric Corporation



A EHAE o
TARIVL=LD—=IDik1> 1)
B RK—T4>7
A Cucumber# —
A ETUT AR FUABIOTA |\1_L;z51’(‘317 2. \ g
BATVIT TR EMESR ]
A Lh—MNIHTM L’(‘DJSONH/:_LVCHjjj_J Be(T371>FA)

=FRIIRAT 127 - IPP I AFIRE AN —S Y —EX(S3)
([OXAFIBILT, Lihv— MBS - BB HIC

Changes for the Better

\\ﬂpp

HEBNBRIRE[RULRCTE. RO TANMERZE (CHEEZ 0] 5

CROFDgEIC | TV : =2 NEE -
= EASEURLE S | BAUITRIE IS—8RE

- EEHAN
DS ELTRE = § - pusiiae
' URLEVE . B

||||||||||||||||||||||||||||||||||



A RIENE
FANIL—AD—IORL> M2)

BCucumber gy ~m R
M RS EVERB CT AN —AMIBIR AR (ST e
IREHICEBREINTIL—-LDT—) " oy
A TANT—AZBHASEE Catuh
= R LIINELDE D, ERLEFEOHBEZL
= ZOFFTANI—REBBDTPuUll RequestR—ZDYDERDH B HE

SBFETANEROMEEHIE] -« FEDHIR
Ral B PFEIXD MERRSES -+ A—IN—AY FIlIHl

©2019 Mitsubishi Electric Corporation



KRS
TANIL—LT—IDRA > M 2)

GherkinE€®

z MITSUBISHI
ELECTRIC

Changes for the Better

i\lw&

v FEOISIRBI7TAINZDEETANI-RELTIRNNS
sample.feature

@feature-tag
Feature: 071U CI1—Y%HAITES

WheniREDZATYID

@scenario-tag01 P i et
Scenario: 1-H&E#HFLTOT1>93 HASDE CERI S

Given: "I1—H&EFx'R-S7FKRULTLS

When: “O0J4>&"JA4—AIC"melco”"E AT
And: “E X—)L"JA— A" XXXXXXXXXX @ XXX XX XXX "EATTTD
And: “¥TRRAERY N> 2 T 9B

Then: “melco I-YMERENF U, "EFRRSNTLBTE

@scenario-tag02
Scenario: OJ4>BH1-HDIEHRFTRIT S

Z2 . Cucumber AT AWebH 1 I (https://cucumber.io/)




Sz RIEPIE
FANIL—KD— DKL~ N3)

RFEDF VT A NI — FEgilih Al HE

B Cucumber®LARRMEWNS
A ZATYVIZIRAE V- T—ADFEFDEUTETIEU TEEE I DL,
F—0—RERENE U TIRFIEDB VT A MR T BEN T HE
& “APIfERIZRIF—J—R"+"F—FvpeRIF—J—R"
E95¢, BEAIEREIRBULPIC. I-FMEEEELPTV
» State/\F—>EUT, T—ABPZIRRBEL TERE I DETAM —AMERT
E0SYIICEBRGBINTES - B¢

# FTANT—Ase#
Scenario: 1-H0OJ14>93
When: OJ4 > BAPIZ"IEEREERAT —4" TEIT
#APIFER! : OJA>FHAPIZ<>TELT
#7574  IERERERAT—4

©2019 Mitsubishi Electric Corporation



A MITSUBISHI e
ELECTRIC
Changes for the Better

FEULTWZBE#E

HEIRTEL

TARNIL=LT—DDRA> M 3)

2t

- Lik— MiggE
VBEABSS

(06D Y EhER

i



SRR RGNS GEN)

CEHD

FZNEEMEIZT A - APT#E#E, pxESHIE
- R
| JAVA (+3Unit)

l Cucumber D

‘ AWSTF—3 KY—ER

©2019 Mitsubishi Electric Corporation



REAS
TAMI—RBRA A=

* MITSUBISHI
ELECTRIC

Changes for the Better

; EJL Ry =)0
I(:};/al\niyl)m ([ DataFormat ) ([ TestDataSet )
API API
: pom.xml TAERTER Request T—Atwh
u—%ﬁ? i
P F AR TEE | = — 7w .
A2 TN INESR / )EHJ : ResponseT—Atzyh )
i (.feature) ek P [TARKTER]
~7 VLR [ 01325
([ Cucumber 1 [ APL (O>v9) ) APIZELT
ATV ESE API Client :
- FAMERHS A
: ' Runner Request B 1/7\1_ = R
API (L AN B
T ANGR < ~
T(.htr?ﬂ) T \ Response f#AfT |
. )

“ FUEL AL | HEEE || /v = ”




RS
TARI—RDRA> b

* MITSUBISHI
ELECTRIC

Changes for the Better

F2 |\7 ZL)JI](EI f TestDataSet ]
A - I\(ﬁ?‘éﬁ’?&b AP
Request T—At2vh
: } API
[ 72152

(.feature)

O>FYATFAIAER

/B> TI

Scenario: szl A%

When OJ4 > APIE" [EEREEZAT —5 " TELT
Then LA Z200hR-TL3

Then “IEE R0 1> APIREH

publlc enum SetState {

IEEREEEAT—4 {
@override
public String getData() {

/] 7=ty MERL

¢y

JOSYHICT—HBISEL

return data;

Scenario: sl <A

7,

©2019 Mitsubishi Electric Corporation




MITSUBISHI
ELECTRIC

F#J%%@ﬁnﬂllﬁﬁllbiab‘ T7AMBE{EZEIR

O TFAMBEFMLEB(INRA—RI—-ERAER
llﬁl') FANDBEE{bZER
2 FETHEERL TUET A M. SHDIFHEIRND- TOWBIREEIC AT
l EEM LIRIR D& H & =l
"o FZRI- REIMZEERICURC TEo
ONAR—IRI—EAFAIAK

= BH1E7AMEIT(593). TARI—R-Lik—bRrEENENH
~ 10GBELF95¢L.
7 5USD/BTF (RR—SRF-—EXZNZNH 1USDKH)

ATANI-ROEESTHEDH

©2019 Mitsubishi Electric Corporation



z MITSUBISHI
ELECTRIC

Changes for the Better

0T AT LAFHFE >
R ANTAMEEHE

/2017 /2018 /2019

©2019 Mitsubishi Electric Corporation



I ————————————NEE——————————————————————————
z MITSUBISHI

ELECTRIC

Changes for the Better

[0OT> AT LFHFE
ZiFANTAMNEENE

HFEBRBL

©2019 Mitsubishi Electric Corporation



MITSUBISHI =| [ =]
ELECTRIC E

IoT SATADBRFRETRIFANTA MEEMEIRET

BFEFECDONT
A 0TS AT L0357 MAIFEFE
= KEFETIFAWS (Amazon Web Services)%zF
A RINER(CLD, W-Rz2EE O XY e R 1ERFE
A HEZRAKTF TU Y MBIDIREE - [GENMERMECEZ(L T BT,
TANFIENEHM - FEIEmEERIH S L)
A ZFANTAMDOBEMEIREIZIEZH(2N)

= h&HE (API)TZI\“BQ____________ [ F2hs9%
| [@@g] [
= ! 959K l <
PC. AR—RIASRE === —===m o - W, EoY-ne

IOTS AT LA A= 39

©2019 Mitsubishi Electric Corporation



MITSUBISHI =I (=] E

@ﬁ%ﬂﬁ&tb\ﬁx > I\THIFEE

Wi FEA]

kA . Eaﬁiﬁ)jﬁ(nﬂn-l_ RlTZl\), EHTUFE(TZFQE}J'fBDRDT),
*“%(;é *TAR)

A ISP =PE

0T ATLRFE (U5TR)

E:DEV(Prd)

.
------------------------------------------------------------

©2019 Mitsubishi Electric Corporation



z MITSUBISHI
ELECTRIC
Changes for the Better

[0OT> AT LFHFE
ZiFANTAMNEENE

BHE{EAS

©2019 Mitsubishi Electric Corporation



S smeE L G2 7 —F

7*—*/ R —EAFIATHEMERHER

_k
A HAFEAICESDETESR
=1t
- APTASHEE
- PREHITE
-BDD
-BEIEIT/ NG -

-H—/\EE

S AN(CEIU7IO0-F TN
<(EPython, JL—LD-0H8NHE3

RAAL>
e ]

TAbB

iR

HuRisk

CI/CD

N

FH R sk

[*] CI : #em1>7J0L—>3> CD : #ikiay7))/\)—

=17 50
TANBENMES AT A

' Python (+Pytest)

pytest-bdd

|| AWSYR—IRY—ER

©2019 Mitsubishi Electric Corporation



z MITSUBISHI
ELECTRIC

Changes for the Better

SRRACFFR Y I O—F

“Wf pytest-bdd

v' PythonTHIFRIERBDDZ1J 3V

v’ PytestDT3J1>RDOT, Lik—hEHDpytest-htmite, 557X D
pytest-xdiste ZDFFEHE D] 5E

v Cucumber®ISONFZRLR— bz 793 ENRIEE



https://github.com/pytest-dev/pytest-bdd

MITSUBISHI
ELECTRIC

EWRY—=)\ATHERS 1L —FBELT
B> A7 hNEARKERL 72 NABISET ﬁ —

R /N 2 NS

| Internet

B w552 mawszs

TANBEIELT ’77’() > MEE

AT P 5
- R A | || aer JETTS
| A7y TEER e [ ERS :
AWS IR0 s APIIEU L | =—s0som |
CodeBuild """}fx;[g'géé},%é ......
@(.. Lo : Wae> 31
b 3 | = b
AWS E --------------------------- |
CodeCommi .

CodeBqu

RTIORIC HTMLST
FANER SR Ol

44

©2019 Mitsubishi Electric Corporation



MITSUBISHI
ELECTRIC

1EHETAMFIREEEMEICKDEIE(E

o TANBEMELEE(CNRA—SRY—EUEFFE
A HEMEEE(TRIHIZOFFIEH TRIZRMN(C
A B AR IRVIOTOTAMNI—-REETRALA—X(TF-LNEH

ATANT=ZBNNEOBRINENRDICHS

A B3R SERT-IDVERKICERIN MDD

A EEEIATATYIBINLTLKE, EEEDMEZTILK
A FERERESRERICZDFEF AT —ILLRL

A EIVRS=)N(ADFTH)NTITAT > b #i2g I RN TR
AT T—EEATICREEIA NS

A IS 7N PR EEF R EIRIE S CoEU I VR E.
07 3 E e

©2019 Mitsubishi Electric Corporation



z MITSUBISHI
ELECTRIC

Changes for the Better

Web> AT L\FHFE
7_-1 I\ﬁﬂt o)l l)l.-é

/2017 /2018 /2019

©2019 Mitsubishi Electric Corporation



z MITSUBISHI
ELECTRIC
Changes for the Better

Web> A7 AR
TAMNEEHLDHRS

HFEBRBL

©2019 Mitsubishi Electric Corporation



MITSUBISHI | A&
A ELECTRIC E

Web3A7ADJ OMAFETTA MNEE{EIRET

BFEFECONT

A T —AaIRAL- ATBEEDOWebS AT 1
= KEFETIFAWS (Amazon Web Services)%zF

MAFPRAICEAUTZ W) — 224828 Bl (X Y e R IERFE
- BEESEY-IL/Y—EXFIAHA]EE
AFAMBEMEETA I\éﬂto)%lbn*ﬁnjﬁj:a =
=HE8E(API, GUL)TA N FRSCFR e
e I\Fn—ﬂ% © .

———————

PC. RA¥—KRITADRE === —=======--

©2019 Mitsubishi Electric Corporation



z MITSUBISHI
ELECTRIC
Changes for the Better

Web> A7 AR
TAMNEEHLDHRS

ES T E

©2019 Mitsubishi Electric Corporation



z MITSUBISHI
ELECTRlC
Changes for

SRRACFFR Y I O—F

BEFAMNIOISIIMERY - DRE

BEHFANIAC7T0-F. TANEIRIIIRAFIFE
AT ANGROS—LVAREEZHIET

e : SHAR
JODtAME =+ JOJIVMEME | JIRA (server)
| TANEHE Xray
; 72 NAEHMES 2T Ly
RA 458 - FAMI-R Python (+Pytest)

FANAMSEE —+ FAMIL—AT—-4| pytest-bdd
CL/COAMME -  EEMCESE | AWsTr-SK9—EX

©2019 Mitsubishi Electric Corporation




z MITSUBISHI
ELECTRIC

Changes for the Better

SRRACFFR Y I O—F

= | TAMEEY-)

v IRETEEFHIIIRA ServeriRICUMMXray X il Tihvofz
= IR7T(ECloudhk THFI AR gE R REAR

% Xray Test Management for Jira Try it free

XRAY by Xpand IT oTop Vendor

@ for Jira Cloud, Jira Server 8.0.0 - 8.5.2, Jira Data Center 8.0.0 - 8.5.2 and more versions

7070® SUPPORTED |  JIRA SERVICE DESK

Overview Reviews Pricing Support Versions Installation ( 7Y Cloud - )

https://marketplace.atlassian.com/apps/1211769/xray-test-management-for-jira?hosting=cloud&tab=overview

v Cucumberh'SmartBear(CEX&Nz(2019/6)DT. S1&ldZephyrtiEH ?

Q Cucumber

Buy it now

By Aslak Hellesay

Cucumber Ltd acquired by Sma

News | Posted June 25, 2019

P
https://cucumber.io/blog/news/cucumber-acquired-by-smartbear/

©2019 Mitsubishi Electric Corporation


https://marketplace.atlassian.com/apps/1211769/xray-test-management-for-jira?hosting=cloud&tab=overview
https://cucumber.io/blog/news/cucumber-acquired-by-smartbear/

MITSUBISHI
ELECTRIC

Smm SRR

TANERZBETES P —YEUFT1HE(R
B> 2T LEARERK

>y . EJLRY—JUHSREST APIT
Internet TAMER(*.json)Z BENX(E
i GUI/APIU_-X N E JO0>1) NEIBREIRIE
 BEIELT

v
0 VPe |-ii'J|RA
Route 5 aﬁ
Web> 25 A m {0 ALB  EC2
(TABNXIER) WAF

2,

2N T

. Zj;—I\J
(7))
CodeBund S3 =2 N — 2 VERR-

m Ocitub § [ ARG .f.%?.t.y.t?.zw?.ﬂ...i

=27 I\l/ pj UT4EE; BE 52

©2019 Mitsubishi Electric Corporation




MITSUBISHI %ﬁﬁ w ?é

ELECTRIC

Cranges orveseer | o X NESHREDIBERAY B

TAMNGEREE - S5O 8 FEZHIR

NOMOUS-7
FTA LR

Version: -

EH(AM=Y=)

a—-Hiz7os =7
JuTodqLTE

&

X6 ST AME

W T RLASE/CAD—RTOdA >

B nomous-54
BACKLOG
E7FLR&8)(RT—
FTod—a>

B nomous-53

BACKLOG
Cucumber .
E7FLREE/ AT
Scenario FToo-z
when E7 F L 2% AR
and BRI — FEAR .
And 04 A LER
Then O % WEEH (#w i af— FERT)
£ Edit Steps
B nomous-s6
~ Pre-Conditions BACKLOG
BEFRLAEEIRT—
Create Pre-Condition Assaciate Pre-Conditions reOod-r
Show |10 ¥ |entries Columns = “

Version: -
Finished On:19/12/03 8:55
Fal
Executed By

el T2 NEER

Version: -

Finished On:19/12/03 8:55
Al

Executed By:testuser

Tests environments:-
Revision:-

NOMOUS-61
Version: -

Finished On:19/12/03 8:55
Rl

XEHEFERAOY I

53

©2019 Mitsubishi Electric Corporation



Aumm SHERLF LD
BRIV A MR E BT AL

O TANEENMELEE(INRA—SRY—-EXERE
A HENMEERR(IBIHIZOFHIEHTRIEMN(C
A FANBEMLET O TI MNEIBZRES . TANEIBOE 2 I

AJTOZ1IMNERY - N\OERETE

A CIoudH}iODJIRA+Xray7Ec‘:“5FU,' I NIIERHIR TEIND
ATOSTIMNEIRONTE. TANEIEEEDNTE - S8 a0

A BATEIRME. sXEEBHLZ(TAUIEH

REbaiTER

©2019 Mitsubishi Electric Corporation



z MITSUBISHI
ELECTRIC

Changes for the Better

Fh2F

S1ERDRE

55

©2019 Mitsubishi Electric Corporation



AEE Sk )IEeE
W T A MEEBUTVERL)

LIEEISSE
A\ AR S OIZE2ET AN, EHEETANDEENE
L ECUNS

A FARNI—-REZER
= JOZ 1V MTERFICT A MNEEMEOIX M B

B iR<T/ BHEF
A TANTAMNIRIEMAICEDTIT—FREFOENTEEL
= JERBADT A MRE
= FZNCEAPMY O DATREEZA) > £l OEHE
A FANEEMEEREOERI I -HINFR
- HENMLERBAODJE ? tx1UF7(F 2 -
 BENMEIEZIFTEHNETLLD ?
A ENNBV-ERETFEINKRBBTED




2 MITSUBISHI
ELECTRIC
Changes for the Better

gﬁ;
i

ALY T A MD

©2019 Mitsubishi Electric Corporation



MITSUBISHI
ELECTRIC
Changes for the Bet

1§/~Z BT A bﬁﬂ,“\iitﬁ)k’ﬁd)

BERMERTEREEBVN LT D 3 DZ2FAICER S

A Automated/CI :
HRIRIEOZ L2z N —
EUTEITEN. MORF

JOCRHHMHMAFEND
XAV U CGEINENA3ED TR

A Shift-left :
D ERTIECTOTAS
= BKEDETANVRNSRIERFE
= JEMEEBEMERVERFETT AN
A Shift-right :
AEIRIZ FTOFAS
= A/BTAN HFU7TA--
- NARI =TV




* MITSUBISHI EE :t h
ELECTRIC = m
Changes for the Better n I’ Ib

BMERRED D FEER sz -
A BWDHA DS
A THOFDIRRENS

LL

BB DFRED

WEReEIRET

Wik T A RRIR(CMIITINSL

©2019 Mitsubishi Electric Corporation



MITSUBISHI
ELECTRIC

HYD

R D A Rz
fHHH5

7 O MEFEBFTERAINRL, RSN
B —E AFEBATHRGHY (L= 0

BH—-EX /5

B2 ISV BRI R R RN TE AL

faIh¥ecC-TS?

A 1 X

x Dev(pPrd) x Ops
X

Y—-ER /705K L ek Bl X

e Yo

©2019 Mitsubishi Electric Corporation



Changes %ﬂ%l%%%m ZIS%?E(;EB Wajﬂi‘ 'JUH(JTZ |\

A Automated/CI :
HRIRIEOZ L2z N —
EUTEITEIN., MORFE

JOTCRHHMHAFEND
XAV U CGEIMNENAED TR

A Shift-left :
IO ERTITIETOTAN
= BIKEDZTANUIBNS R IEFFE
= JIEEEEBRFERE VRS TT A
A Shift-right :
AEIRIZ FTOFAS
= A/BTAN HFUT7FRh- |
- NAZI> S 4utomated
A Transmitted :
taEREIgERT A *

Transmitted

©2019 Mitsubishi Electric Corporation



I\EIII1I'ESCl_JI%ISHI %ﬁ@ﬁﬁﬁ:m&?ﬁﬂj .
HYD#H D5

Y—EARREDEDHDILHH - FIZEE[ED B E

BELFOHWERLST Ot X - AHIZ0FFALTUFEOTVD

B RXA > CEDRE - £24itT CRFTEE SN TETHD, FHiBEHA
|ﬁ$|§/ZTAT§Z1¢I’ZHRDT&D7L&JODU‘J ANE @JEI’J(JF XE

J-ER/J057k

H—EX /70596

3171 /dXb
BHES, 2OFF
{EZRVEEDR

HEDHETANMEDL,
AR A UICKOVBUERY
JARERE

©2019 Mitsubishi Electric Corporation



'0‘ MITSUBISHI ?%Eﬁﬂ)ﬁﬁﬁﬁﬂ""—i’& ;ﬁ o
Changes for the Better HRD'%E a}b\B

tH AR - BRAZTZII OREIRE 2
BAREY(CAa] ?

=T - tH R OF %
HDUIED T THD

©2019 Mitsubishi Electric Corporation



R D A Rz
DR DIRRNS

z MITSUBISHI
ELECTRIC

Changes for the Better

DevOpsDXART EHBEAD AT —=ILHRA > b

4 DD

..'; | ML —23>
L 705 3ODE

- JO—0OHNER

F=A=IRYIE VWY,

bitective W)l
AT-U>9

Jennifer Davis, Ryn Daniels, Effective DevOps,
(https://www.oreilly.co.jp/books/9784873118352/)

THE

H DevOps
J #4nppoo®
e, Sy B e, PR T "-.T'J:'a_i

37‘J§’("IJU'—'R!7 i Fer0 \ MR e BEELE
SHBThIIERFIAHAS! J The

LT i =
“FAV=F" FOVr Ik — & BN EBUED. \ /
BeoR®ERIEL HRLARS—Hia-k N /,
ey Or eV DS

258 M- REOTAT

DevOps® &%
(R FEREIC- T2
) ¥E?§Emﬂﬂﬁi :
I FLTES R, D3-S 2)WITA-R, DESIE NS ¥ SIIV) N NSO N VA= Vs Uy
The DevOps F#L/C! TR HTEYT )/ —, The DevOps /\> RJws 155 - [RA - REDIAT,

(https://shop.nikkeibp.co.jp/front/commodity/0000/P85350/)  (https://shop.nikkeibp.co.ip/front/commodity/0000/P85480/)

KR, RS 0FEE . RIELES
DEGE(C(FARB] REVDIEZ A ZNAT

LTBTUNXKEREZEFDIL

64

©2019 Mitsubishi Electric Corporation


https://www.oreilly.co.jp/books/9784873118352/
https://shop.nikkeibp.co.jp/front/commodity/0000/P85480/
https://shop.nikkeibp.co.jp/front/commodity/0000/P85350/

2 MITSUBISHI
ELECTRIC
for the Better

hanges

it DR DI S5REED > FRER = i

T - DevOpsDISIF71ADS

©2019 Mitsubishi Electric Corporation



ELECTRIC sRRAD D Az
Changes for the Better ﬂo) I:P 0) !I*iﬂ, h\B

DevOps¢REERDOHEEIEFT V(1)

MITSUBISHI

swTU)\U—LEFH
INIA-N>R

ot o

L4
ot 0
* o 2
ot o0
* LR 4
* * @
W " " .0 .0
j I . * o
&
S L4
S L 4
& L4
* L4

RIS

= O fRHEHY e
7_ L4 . I\Y (
7—%TIFv E PN R EE

NSIIR-2 o

T O
(Cr— oz ) L S woem
INOA=X D RAEREDET I O ‘e
o
Dr. Nicole Forsgren, Dr. Dustin Smith, Jez Humble, Jessie Frazelle, “Accelerate: State of DevOps 2019”, (https://cloud.google.com/devops/) 66

©2019 Mitsubishi Electric Corporation


https://cloud.google.com/devops/

sRRR (DT RS Rz ik
DR DIRRNS

z MITSUBISHI
ELECTRIC

Changes for the Better

ﬁ State of DevOps Report

v HZLih—MERYL TLVBDORA(DevOps Research and Assessment)(d.

2018/12(CGooglehMEURL TS

DORA joins Google Cloud

We are super excited to announce that DevOps Research and Assessment (DORA) has been
acquired by Google. As part of Google Cloud, DORA will continue to create delightful experiences for
developers and operators through data-driven insights that deliver value using DevOps in the cloud.

‘The best. most innovative organizations develop and deliver their software faster, more reliably,

mamrs coenrahe snd et Riskher coalibg clandina ae hinbk rarffarmanee in bnchanlamas ® caid Die Klieala

https://www.devops-research.com/dora-joins-google-cloud.html

©2019 Mitsubishi Electric Corporation


https://cloud.google.com/devops/
https://www.devops-research.com/dora-joins-google-cloud.html

SEED N EHSEmE ;
QRS |
DevOpséBhEEZR=DHEETII(2)

DB R AL 6}

IS O
ST T o O T

. *

z MITSUBISHI
ELECTRIC

Changes for the Better

0.:," . ““‘
BT @
]—Fﬁg?ﬁ_.“CLf;:fﬂﬁEﬁﬁ.JD

53 e e O R -

V=7 )Fv i Bk E=
=1
O > #ae8
L —_— g
EREMEBSEOETI © foik
o
Dr. Nicole Forsgren, Dr. Dustin Smith, Jez Humble, Jessie Frazelle, “Accelerate: State of DevOps 2019”, (https://cloud.google.com/devops/) 68

©2019 Mitsubishi Electric Corporation


https://cloud.google.com/devops/

* MITSUBISHI
ELECTRIC

Changes for the Better

s D FAFR Rz
DR DIRRNS

JOtARDBEERIRE, ESEETINMNEE

DevOps/\JA—N>ABIOBEME -1 7 I —=33>TF V74

FryhY=ILPFryh
Mhe, BEMEERER
B

AERBERY -
vPrjFRIEY-ILE. B
) {CIRIE 2B

=% .

Low Medium | High Elite
BHEEIR 64% 81% 91% 92%
BHE)1ZYbTAD 57% 66% 84% 87%
HEIZATAH 28% 38% 48% 58%
BEVEEETA b 18% 23% 18% 28%
BEft+i1U7147Ab 15% 28% 25% 31%
FAMRIBEENEEE 39% 54% 68% 72%
BE7 04 (ARBRIR) | 17% 38% 60% 69%
Fry MRS 29% 33% 24% 69%
ABRIBET-HUIIHE | 13% 23% 41% 57%
LB 5 9% 14% 5% 4%

Dr. Nicole Forsgren, Dr. Dustin Smith, Jez Humble, Jessie Frazelle, “Accelerate: State of DevOps 2019”, (https://cloud.google.com/devops/)

©2019 Mitsubishi Electric Corporation


https://cloud.google.com/devops/

R DD B Rz
DR DIRRNS

BEMEET TR RIENERDERHE

JOtAGS

z MITSUBISHI
ELECTRIC

Changes for the Better

BEREAFM TS IT1 ABETHD,
ERRE ) AR L I BICTRIZHN VDT,
SEE. 2 20ETIOZEZRICHUT,
CDEICHFALTHIE

B
a%jﬂtx

EGEE

- M%vrli
B _

_JEE:,HJJ'TE

‘................-. ...............

HAHCHY

*T’HV 155133 f

 EES

o



https://cloud.google.com/devops/

2 MITSUBISHI
ELECTRIC
for the Better

hanges

it DR DI S5RED > FRER = i

YA : DevOpsDEEZHS

©2019 Mitsubishi Electric Corporation



SREADS AT :
HOBRDRITHNS
RIENBAF)IEBEPVY - AEROBIREER

DevOps/\ A=Y ABID AT =V > EkBg

z MITSUBISHI
ELECTRIC

Changes for the Better

Low Medium | High Elite

T — M —Z20t>45— 27% 21% 18% 14%

HEME R ES P 3¢ COE (F/AZEFR) 34% 34% 20% 24%

PpocoOIIV B 41% 32% 20% 16%

PoC as Template 16% 29% 29% 30%

PoC as a Seed 21% 24% 29% 30%

SDEEMCZAF)INBE]| BENBRIZ1IZT. | 24% 51% 47% 57%
CSCLBNCENDD A ewiNy (MNWTHIY) [19% | 19% 11% | 9%

RMATPYI TEED 29% 39% 46% 46%

£ B TR IvY17v) 46% 42% 34% 38%
g - UY— AR B

=% .
Dr. Nicole Forsgren, Dr. Dustin Smith, Jez Humble, Jessie Frazelle, “Accelerate: State of DevOps 2019”, (https://cloud.google.com/devops/) 72

©2019 Mitsubishi Electric Corporation


https://cloud.google.com/devops/

z MITSUBISHI
ELECTRIC

Changes for the Better

DHBROTLD

73

©2019 Mitsubishi Electric Corporation



A SEFADELD
Changes for the Bet VAN )

''''''' BEiE,/ R || Yo 17 IWEREDNCHSE DD
......... ﬁ.ﬁ.ﬂ.’;ﬁlj.'i‘é. - -.§ K%iﬁiﬁb\gmﬂﬁﬁj{ _ |<} \“\\JOD“
..................................... E_]' BE D\

''''''''''''''''''' MR | BNCA RN REIN TS
IORARE | TOtRICEEA RN
’_'_._l' ........... : ,ﬂﬂ@*bﬁa—c,fﬁiéj:gzmﬁb\

........ ; iﬁhﬁ#l‘i et | ZZEB LGN

Y=z S R R s
................... BEAE | FLySERERCE R e

................. AFNEG R REMBRFL BB AN

S ek R B (C BaEE




z MITSUBISHI
ELECTRIC

Changes for the Better

SRR

75

©2019 Mitsubishi Electric Corporation



A MITSUBISHI | = B —
ELECTRIC E E‘
Changes for the Better

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

A H—EXRF(Ch > TiBIARS] - AR TR

R/ ZEEEIFD., JOCARIOMKERSE (outcome) B ENMEIEXT T

SBENAURERLIN— M2 OFEMRETERL, THEEEEFH TN -3
BIEENTOWTERIEREIELTH AN E

SAEGRUREVSTI RNy MW E /23 TOERGEINESEDE, Fry Ry b
EIEUAGRIO—-BEEREEELV

—>—BFIRPoCTOS IV MEZRET. FIF - AFBIRIBHE TOBE L - BIEN R EH

i ek i B

- BEHR, KBIO— B AL TEHSNTNS
SF—LLALTEERE] /BISH - — B RIEELL TOHEF]
>ZOIO-ERTREUICERANEDREE. 0,/ RN

©2019 Mitsubishi Electric Corporation



A MITSUBISHI | = B —
ELECTRIC E E\
Changes for the Better

S

- EERLIOEARIE

v input=[J0OtX]=output=[outcome]=input=[JOtX]=--
B« [BEAREHER | =BG R (T — )= [ BBk iEE=> L E1— 1=

v HWRHE TS, AR )= - =HW ZIESTF I BcdHITHIMNC REa XD ME - 7GR
JO0—%ZEhE, SHERALDTZDICHZE - FiEEID TERE1b
> BUSIBIRCADTUE>THSOFRERDIEIE GRS, TOTZAOMNERKE(C
BIRENRUVNVE, FEIN-ADLEFIVI CIRE-BIBUTER
o BIRE(EEHFETFT— L9 HEBOARINIBEETEIHISELELVIADNE
> JOCRZEBASICSTAEBEHIC. HEBRE  AGRAREREIRIZ - AREIELTED.
FNUTA DI RS (C
o IRIFRNBVERSFRIZEITBLSC, A L=>FEMERRN TR
o N-IRIBHAERZE. 7N OIBEAXHE BT AINE

BEIChE, EESENF-LANCFE

o
i
i
|
i
H

©2019 Mitsubishi Electric Corporation



A MITSUBISHI | = B —
ELECTRIC E E\
Changes for the Better

lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

u
-------------------------------------------------------------------------------------------------------------------

N Y—ERBEECEHFRBOERLIK
SEITEAMIN ORI R, FHBERIZEOYY 22

-BERFICEDEFZINTIDANIRE(CITHEE
>Y—)L - AT OREEAL - RS IR TORSTHBHR DI HFEHDINS )
SHWERIS TIIBRULIC—MBTETIREL /HA RS AELTE TV
SHEHR YR — MAHIORBZRICEVY - AR E
-BRIEICBME=>ZEFESTAD D ERGESICTETRV>HEATERN

SHO39R/ AT, ossHIA. HMBIEDCH. BEY-ILOF/tOAER..
- BEhbHEiliE L, TANEIT - R - RTFIBUHNERRS
SBEMEE A IHFOIRTINBEZIRANIEZABNTUES
S{EVSOBASZ b ZRHESNZ=12EAI0TR b
SREEID DIRBABC L DD E - NIWFHARIT. AFINBEBIBZDREHBW
>H—EX /IO N EDMEEEIR LTI AR TFE—HF
STOCAREDRODIAIELTEEMEDESE T IF5NTLES

©2019 Mitsubishi Electric Corporation



z MITSUBISHI
ELECTRIC

Changes for the Better

FRRRAR 5

"% Google®EH

v RIUIR-ARFE KEAREE. MF—-LNS0OCRE Iy b
v ERRRIRUI7I5V I ICLBEAMBEOERE . X2 \OZAFIBS

Software Engineering

at Google

31 Jan 2017

Fergus Henderson

<fergus@qoogle.com> (work) or
<fergus.henderson@gmail.com> (persohal)

Abstract

We catalog and describe Google's key software engineering practices.
https://www.infoq.com/jp/news/2019/11/google-software-
engineering/?itm_source=infoq&itm_medium=popular_widget&itm_campaign=popular_content_list&itm_content=
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