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Michael Sowers (Techwell#CIO & Sr. Consultant)

TECHNICALLY SPEAKING

The New Normal for
Software Development

and Testing

AGILE, DEVOPS, AND CONTINUOQUS DELIVERY HAVE RESHAPED QUALITY PROCESSES AND
PROCEDURES USED BY MODERN SOFTWARE DEVELOPMENT TEAMS.

by Mike Sowers | msowers@techweil.com

There’s an endless stream of research, commentary, and con
wure foracasting how technology will ellminate or transform tea-
ditional jabs, This v, of course, This conversation has been
going an for centuries. Technology and the software that sugpares
it continue o move forward at ever-increasing speed. We are now
experlencing anather step in the wansfermatian of work in saft-
wrare development and testing,

Soltwire d

Jec

oprnent and testing are mi shallenging due

and vulnerability risks, diversity of user interfaces, big

data, analytics and machine learning, the pursuit of autonamous

transports of every kind, connected ev-

erything, @ volving tech-

nology
At

o securl

S,
@ same time, agile, DevOps, and
ather adaptive agpraaches allow us 1a
innovate faster and deliver impraove-
ments almost continuensly—with  the
added benefit of real-time user feedback

in gur live environments. To complicate
matters, vapid deployments seep IT man-
agement a tight worrying about

the lingering risk af major or catastraphic
fatlures. For development and testing, the
e normal” means mors
certainty, and shorter develo
b, Our indus

eing w Berr is o con

Here are same cha
ment and testing In this digital age of amlicy and continueus nte-
gration and deployment,

Development and testing are a team sport. To successfully
complete a project, we must leverage every team member's skills
ang capabilicies and provide everyone visibility o all the wark
being dere, Development is just for developers any longer,
and testing is not just far test » Developreent

s of the new normal for develop

y lan v st

professionals are now collaborating much more closely during the
ent

e product lifecycle while Business users and analysts join the
quest for much higher gual
testers also need to know more about
business and develapment methods.

Data and analytics are now play-
ing an increasing rote. Development is

s a result,

abour creanung solutons to solve business
ing ha:
providing information to stakeholders
about the de

prablems. Te

ys been about

eloped solutions' readiness

for the user. Simultaneously looking at
data coneerning both future and current
use of a seftware solutian should drive
just enough development and testing to
o geonew leatures 1o marked with the eight

— " palance of functionality and quality. Ana-
e nsed 1a indluence soliware desige, develagment, i

Iyti
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[ #2] Michael Sowers, The New Normal for Software Development and Testing, Better Software Magazine, 2017
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[HB.] Capers Jones, “The Technical and Social History of Software Engineering,” Addison-Wesley, 2013
17 (C) Keizo Tatsumi 2018



W VIrOTFPITEDEML A RIIEL

1950

1260

1970

19?0

19?0

2090

20}

0

19504 ~ 19594

FoR)aAE1—
AEYTEDITD

19604 ~ 19694

ESRRAOVE1—
AT IITDE

19705 ~ 19794

arvEa—4&YTk
DI7IZKBED

19804 ~ 19894

N—=YFI)Lar
Ea—4%/VIkox

19905 ~ 19994

J—ILEDJ AT
TOHREFYRT

20004 ~ 20094

Y= )Lk
J—JDHEE

2010 ~2019%
Clouds, Crowds,
JRy, EvyT—
A, TR

2] g )& g i 3
715 L] Bl& THEE LDEEE ERRER
A 'y A
EHD /AR -5 1BM System/360 IBM System/370 Cray-1(Z/%3>)
A A A A A A A A
INIVAC (1 RH) D AL 2-5) DEC PDP-1 DEC PDP-8 Apple PC BMPC A Apple Macintosh iPhone iPad
A Sun-1 A
1BM 701 1BM 704 Intel 4004MPU Sun SPARC Intel Pentium Pro
(RI#RS ) [ [ ]
(Applett5&37) (Sun Microsystems#t 3 37)
7y Iy Y 'y 'y
05/360 UNIX CP/M MS-DOS  UNIX System V Linux  Windows NT A
(4004MPUFHOS) Netware A A A Android
A A A A A A A Windows 3.1 A J2EE | NET A
SpeedCode FORTRAN FORTRAN ~ COBOL  LISP PL/I A G+ A Java A Aax
BASERAE A ALGOL Smalltalk-80 Eiffel A Alnternet Explorer Ruby on Rails
FLOW-MATIC A Netscape A A A
° HTML/HTTP/WWW XML @ SOAP @ HTMLS
- (Microsoft#t 8:37) (Free Software Foundation) (Apache Software Fbundation) (Eclipse Foundation)
ASAGEHZERS RT L)
A SABREGHZZEE % F #9127 La) CompuServe America Online Amazon.com mazon Web Services ~ Amazon EC2
Av— (BRAFYFAH—ER) [] Google Docs & Spreadsheets
Yahoo! Google FHSYR-AVEa—FAY
A7HEONS HEAREERE ®
eBay Salesforce.com
L] L]
Facebook Twitter

18

(C) Keizo Tatsumi 2018

2q20




W VIrITF T FEDZWNE A SHIEL

1950

1260

1970

19?0

19?0

209

0

20}0

2q20

19504 ~ 19594

19604 ~ 19694

19704 ~1979%

19804 ~ 19894

19905 ~ 19994

20004 ~ 20094

20104 ~2019%

FOANAVEL— | ESRRAVEa— | avEa—4LYDk | R—YFILay D—ILRIARYT | Y—vILARyk Clouds, Crowds,
B2EYITNIITD BIIITEIDITDE | IzTICLDED Ea—%/Vokoz | JOHKERYED J—YDREE JRyg, EviT—
&5 L] BliE TDEEE LDEEE b S A, TR
19504 ~ 1959
E E 1B8M Sys‘em/lm Cray’WA(X/h‘/)
PPN . ° N A A A A
T 9 ) l/: > t 1 _9 t \J 7 I\ rb T |I* R Apple PG BM PC SA Apple Mac\nAtush iPhone Pad
% = Intel 4004MPU Sun SPARC Intel Pentium Pro
7 w = iﬁ (Apple:i%ﬁ> (Sun Microsystems#t 3% 37)
1 IAH' B ‘ "—A> . MS:JOS UNIX System V. L\:Jx W\r:ows NT A
rFy i I A o Nitwm Wmd:ws 31 A JZAEE NAET A e
BAC(%*H@)‘ 7B T 1-R) i 1Bt Systen Small :\k—su o E;e\ A Alnteret Explorer Ruby - R:\a:
1 A Netscape A A A
: "I [ ] . HTML/HTTP/WWW XML @ SOAP @ HTMLS
LU[\JI\;’}'-\O1 (ﬁ-ﬁ-*ﬂ@ﬁﬁﬁ ]‘/’t 0:1‘—'?) DEG F:‘ DR—1 DEloMi,&x) (Free Software Foundation) v (Apache Software andauon)A(Ec\mse FoundamnA)
: ‘ : (Eﬁa;;’gsz;it‘ N America Online Amazon.ca: PO Web Ser\gcoeos‘e ﬁ,m;z;"sizadsws
: : Yahoo! Google N «:1;3'%'-:‘,:’1— FAY
i Bk 7 1B 704 i a. St
! RIS ) ! - o »
I I Facebook _Twitter
: A A A A A
I SpeedCode FORTRAM — FORTRAM COBOL LISP
; BAFERAE & ALGOL
i FLOWMATIC

ASAG E(BE:?E‘%IJ*/R Th)
ASABREFZEERFIE-
A~ —F! )51
! AUiTEE
A7 ROSTEFRE

19

(C) Keizo Tatsumi 2018



W YIROT P TEDEWH L RKEE

1950

19|60

1970

19|80

19|90

20.0

0

20|10

20|20

19504 ~ 19594

FoR)aAE1—
AEYTEDITD
&i5

19604 ~ 19694

ESRRAOVE1—
AT IITDE

1]

19704 ~1979%

arvEa—4&YTk
DI7IZKBED

Bli&

¢

19804F ~ 19894
N—=YFI)Lar
Ea—4%/VIkox
TDEEE

19905 ~ 19994

J—ILRDJAR DT
TOHREFYRT
LDAEE

20004 ~20094F
Panbe 1% 70
D= DEHE
CHEFBA

2010 ~2019%
Clouds, Crowds,
JRy, EvyT—
A, TR

ASABREUAZEER T 27 1)

A7 —Fa)—51E

19604 ~ 19694 T
RHID /AT -8 1(R/8a)
A © o o A A A A A
NIVAC (1 4] D F | t s/* Z: S, t 1_9 / \jj l‘ Apple PC BM PC SA Apple Mac\nAtush iPhone Pad
1BM 701 1BM 704 —. Sun SPARC Intel Pentium Pro
[CES S50 I'b 4 0) o] ° .
T = ”E o) (Sin Microsystems#t81)
i X i
; \ 'S-DOS  UNIX System V Linux  Windows NT A
T Y 4 Netware A A A Android
| A Windows 3.1 A J2EE | NET A
Speed i | cre A ava A Ajax
; 1B Syetem 360 1Eh4 SVSFEWS?O -80 Eiffel A Alnternet Explorer Ruby on Rails
i A Netscape A N A
A & 1 L/HTTR/WwW XML @ SoAP @ HTMLS
e DEC F:“DF' y DEC PDP-8 | (Free Software Foundation) (Apache Software Fpundation)_(Eclipse Foundation)
= i ® Y A
] i America Online Amazoncom  Amazon Web Services Amazon EC2
! A ° ° Google Docs & Spreadsheets
! | Yahoo! Google FHSYR-AVEa—FAY
i Ikl 4004mPLU 4
i i eBay Salesforce.com
: 4 [ ] [ ]
i 1 Facebook _Twitter
i i
T r
! & A
i i
: 0B/360 UNX | .
i
i i
i i
A A A i F Y
1 i e
COBCL  LISP PLA | CSta
1 i
ALGOL : Srralitalk
1 i
TG ! :
i i
i i
I
i i
)
| [ = ]
AGEPREEH 2T L) :
i
i
i
i
i
I
i

AV EEE
AT HOSTERR

ATFONE FAE

20

(C) Keizo Tatsumi 2018



W YIROT P TEDEWH L RKEE

1950

1260

1970

19?0

19?0

2090

20}0

2q20

19504 ~ 19594

19604 ~ 19694

19704 ~1979%

19804 ~ 19894

19905 ~ 19994

20004 ~ 20094

20104 ~2019%

FOANAVEL— | ESRRAVEa— | avEa—4LYDk | R—YFILay D—ILRIARYT | Y—vILARyk Clouds, Crowds,
B2EYITNIITD BIIITEIITDE | VITITLEED Eai—%/Vokoz | TOEKERYRT J—YDREE JRyg, EviT—
&5 L] Bli& TDEEE LDAEE LIEFE A, TR
T 19704 ~ 19794
BAID MBI 21-5) 1BM
A A
NIVACT(# R4 D FavE1—5) DEC PDP-1 DEC : ‘/ to 1_9 k \jj l‘ rb 17 ‘ : ; 6 tosh p‘hone P:d
1BM 7016;:;!\/;:‘7;4%) E w %IJ ﬁ APAF(C Intel Pentium Pro
X i
o Linux  Windows NT A
A A A A 4 F'y i Wmd:ws 31 A JZAEE NAET A et
S A atoL | TEM Sysfem/370 Cray—1 (R332 | Ry CH— Futy o e
FLOW-MATIC i i A Netscape A A A
1 ‘ ! HTML/HTTP/WWW XML @ SOAP @ HTMLS
R i |- sundation) (Apache Software Fpundation) (Eclipse Foundation)
ASAGEHEEFS 1 Apple PC (1B o A A
A SABRE! U i America Onli Amazoncom  Amazon Web Services Amazon EC2
AX—kay—t | A i ) . Google Docs & Spreadshests
1 | Yahoo! Google FHSYR-AVEa—FAY
a7 Il 4004MPU | o st
| ° a . -
' Eg i Facebook _Twitter
i (Appietisgsr) (Sun
A A |
UnD¢ GPM I
: [4004MPUFCS) 5
. A e
i CE5E A
! Sralltalk—72 Srralltalk
i ® i
; (Miomsoft}15837) i
i - i
| CompuSerse |
| (RS 3)

A?FI'\'EEIH% HAREEE

21

(C) Keizo Tatsumi 2018



W VIrITF T FEDZWNE A SHIEL

1950

1260

1970

19?0

19?0

2090

20}0

2q20

1 1 1 1 1 1 1
19504 ~ 19594 19604 ~ 19694 19705 ~ 19794 19804 ~ 19894 19904 ~ 19994 20004 ~20094 20105 ~2019%
FOANAVEL— | ESRRAVEa— | avEa—4LYDk | R—YFILay D—ILRIARYT | Y—vILARyk Clouds, Crowds,
B2EYITNIITD BIIITEIDITDE | IzTICLDED Ea—%/Vokoz | JOHKERYED J—YDREE oy, EvyT—
&5 L] BliE TDEEE LDEEE b S A, TR
T : 19804 ~ 19894
EDATBIL -8 1BM System/360 1BM System/370
A . s A ° A A
NIVACT(H# RN D& v 1-5) DEG PDP-1 DEC PDP-8 . ] {_\jj— ) [/: > t 1_9 / \J 7 I\ . iPhor iPad
1B8M 70‘(*4‘2“557;’%) Infel 4004MPU rb 1_7 0) 'é EE ntium Pro
7y Iy 7y
05/360 UNIX cP/M A
(00— g A A Android
A A A A A A A ! i J2EE | NET A
SpeedCode FORTRAN FORTRAN CoBOL  LISP PL/I CE# ' A Ajax
BASERAE A ALGOL Smalltalk-72 : : ternet Explorer Ruby on Rails
FrovwaTe ! F'y A i e soA> @ HT?IILS
o | . ! (Apaghe Software Fhundation)_(Eclipse. Foundation)
KSR EERT 5 B PC & Apple Macintosh | Iy Iy
A SABREGHZZEE % F #9127 La) Il ' Amazon Web Services Amazon EC2
AX—Fa—HE i Surr1 A i . Google Docs & Spreadshests
ATIIZEE ! ! Google HOFIRAVE—FAT
ATHOHERE ATADNS HARE | Sun SPARC i St
! Py i alesforce.com . .
1 =n 1 Facebook Twitter
(Sun MicrosystermstIER 1) I
A A i
P MS-DOS UMY System v |
| Metware |
e a e
A CH A |
alltalk—E0 Eiffel ]
: ® HT ML
i [Free Software Foundation) |
i -] E
i Armerica Onliil"e
130

22

(C) Keizo Tatsumi 2018



W VIrITF T FEDZWNE A SHIEL

1950 1960 1970 1980 1990 2000 20|10 20|20

19504 ~ 19594 19604 ~ 19694 19705 ~ 19794 19804 ~ 19894 19905 ~ 19994 20004 ~20094 20105 ~2019%

FoL)NaAEa— ESRRaAVEa1— | avEa—4EYT | I8—YFILay JT—ILRJAFH T J—x )Lk Clouds, Crowds,
BEYTRIITD BIIITRIITDE | DITICEBED Ea—%/Vokmz | JO#HKRERYED J—ONEEE JRy, EvyT—
&i5 15} A& TDEEE LDEEE LR FEH 2, F RIS

T ; T 19904 ~ 19994
(BOD/MTVRIVE 1-4) 1BM System/360 IBM System/370 Cray-1(Z/83Y)
A 'y A A A A N . “ A A
NIVAC(tt A DB FvE 2-5) DEC $DP-1 DEC PDP-8 Apple PG BMPC A Apple Macf Ij _)[/ F lj ,r F rb 2 o) 1:}"' i t Phone iPad
A A A Sun-1 I b
1BM 701 1BM 704 Intel 4004MPU Sun K3 —
R . . <yl IN0)) -él\ 1]
(Applett ) (Sun Miorosystems#t 87 B
A A A
0S/360 UNIX CP/M MS-DOS  UNL™ = A
(4004MPUFHOS) Nety Android
A A A A A A A A
SpeedCode FORTRAN FORTRAN coBoL LISP PL/ CE# A C++
BASBALS A ALGOL Smalltalk-72 Smalltalk-80
FLOW-MATIC A
[ ] HTMLS
B (Microsoftit817) (Free 2
Y CCEGELEIPZEIN) 7y Iy
A SABRE(AZEEE T RT L) CompuServe n EC2
AX—aU—HE (BRA 54 —ER) A & Spreadshests
AUII=HE ) (XTI
ATROHERE ATROIIE BARERE Intel Pertium Pro
»
itter

A A !

I - _ S S ——

Lirnes Wilndows WT
A F'y
Windows 3.1 A JLEE
Jawa
A  Alnterret Explorer
Y MNetscape F
HTIIL/HTT P/ XML @
{Apache Software Fgun
° |
Onliil"e Amazon.com iAn
] L ¢ :
i Yahoo! Googe i
! ® *
E eBay SalesForCE.D:r:m

23 (C) Keizo Tatsumi 2018



W VIrITF T FEDZWNE A SHIEL

1950 1960 1970 1980 1990 2000 20|10 20|20

19504 ~ 19594 19604 ~ 19694 19705 ~ 19794 19804 ~ 19894 19905 ~ 19994 20004 ~20094 20105 ~2019%

FoL)NaAEa— ESRRaAVEa1— | avEa—4EYT | I8—YFILay JT—ILRJAFH T J—x )Lk Clouds, Crowds,
BEYTRIITD BIIITRIITDE | DITICEBED Ea—%/Vokmz | JO#HKRERYED J—ONEEE JRy, EvyT—
&i5 15} A& TDEEE LDEEE LR FEH 2, F RIS

T : x 2000~20094 —

Arrazon Weh Services Arrezon EC2
Google Docs & Spreadsheets

m

* L
Facebook,  Twitter

@D /TR -5) 1BM System/360 IBM System/370 Cray-1(Z/$232)
A A A A A A . -
NIVAC1(H R Y D AL 1-%) DEC PDP-1 DEC PDP-8 Apple PC BMPC A Apple Macintosh \j_~ ? Y l‘ _7 o) AN a &
A A A Sun-1 A /N ) [/ ) ; | H-E
1BM 701 1BM 704 Infel 4004MPU Sun SPARC Intel P)
[CES50) ° ° %x:ﬁf'%
(Appleit BT (Sin MicrosystemsHB37) IEHAIE L .
7y Iy Y N 7y 'y 'y
05/360 UNIX CP/M MS-DOS  UNIX System V Linux  Window 7T 3
(4004MPUFROS) Netware A T i
A A A A A A A A Windows 3.1 i I
SpeedCode FORTRAN FORTRAN coBoL  LisP PL/ CE# A C+ A i :
BASERAE A ALGOL Smalltalk-72 Smalltalk-80 Eiffel : I
FLOW-MATIC A Ne i |
° ° HTML/HTTP/WWW 1 A ‘
. (Microsoftt §31) (Free Software Foundation) i . s
KSRCEHEERTZF L X 1 iPhore iPgl
A SABREGHZEERE F #1227 L) CompuServe America Online Ama H
Av—fa)—HE (ALY FMH—ER) ' 1
ADISSHE | '
ATKOHERE A7EONS BAREEE i 1
I i
i 1
H 1
! i
: ]
| i
[ i
! F |
! '
I Ardroid I
1
! NET A ;
1
n 1
| A Apx :
1
0 Rukby on Rails i
1
! F i
i '
i SOAP @ l
i : ] : '
Faurdation)  (Eclipss Fourdation) !
i T
: A A :
b '
b 1
' 1
i 1
H 1
H 1
i [
1
1
'
1
'
1
'
1
1
'

24 (C) Keizo Tatsumi 2018



-

| FRMEESA LT

1950 1960 1970 1980 1990 2000 2010 2020
] ] ] ] ] ] ] ] ] ] ] ] ] ] ]
19504 ~ 19594 1960 ~ 19694 1970~ 19794 19804 ~ 19894 19904 ~ 19995 20004 ~20094 2010%F ~20194%
FOANAVEL— | ESRRAVEa— | avEa—4LYTk | R—YFILay D—I)LRIARYT | Y—vILARyk Clouds, Crowds,
BEYTRIITD BIJITEIITDE | 9zTIZEEED Ex—4/VIboz | TOHKERYRD J—YNKEE Jo4g, EvsT—
&5 | Bli& TDEEE LDEEE LIREEHE 2, F RIS
i “Program Testing” & E INRERHT ALy Y40V Fy)EHE Concolic Testing
(WORBEOWE | | 1]
T—AI8—T Rk
650 | | _
. ﬂ’ ______________ - aﬂk ET Z l\
Program Testing | | ERATAT7AIL Search-based Testing
i REEBHT AR
TooavT—=IIL EMES &/
=T ANMZFIA PR 5% 18 7 47
| |
REERT 7 RAST AR
|
BEX&XTAL Pairwise7 A
CRETHT AR AR L
~ — 5':'1'., A 7_-Z
DIV V)T VAT LD
EREOBRIEIHEFYRHBET
25 (C) Keizo Tatsumi 2018



Za—/—=T/DGN

1995 2000 2005 2010 2015
> A A
A iPhone iPad
IEEE 802.11(WiFi) ( N\
N A i
Jobx7 Linux A  Windows NT A A A / SMAC .
Window A J2EE NET A A Android -Social Media (SNS)
Ruby on Rails Ajax . H
A A A A A A A MObIIe_ .
TML/HTTP/WWW Netscape Internet Explore/ XML M SOAP M Hadoop OpenStack ntmLs| ~Analytics (Big Data)
(Apache Software Foundation) (Eclipse Foundation) «Cloud
o * *
— mazon Yahoo! oogle trie 4. ndustrial Internet
Y—EX A Yahoo! Googl 40 Industrial I IoT
g . _/
eBay
PY ( )
SoueceForge i Dlgltal Business
Airbnb Uber *Sharing Economy
LA FinTech, xxTech etc.
Bitcoi \_ Y,
. i i /'y A i
BRSEBA Boochix  TFHA88—y UML F ARG UML 2.0
A A A
AT HIMER Software Architecture * A Microservices
VI 7 I XP FTU¥AILEE Scrum
A *
Junit TDD
* 4
Continuous Integration DevOps Continuous Delivery
RAgEY—)L A A
Hudson Jenkins Jenkins20
udson& HZEF) 754 “plugin)
EITRE
mazon Web Services Microsaft Azure Docker Kubernete
— N * = %
TANE A Agile Testing Agile Testing Continuous Testing .
Component-based A A (Crispin & Gregory) * Testlng
Testing Architecture—based Search—based testing A Chaos Engineering -
Testing Concolic festing (Netflix) Contl_nuous
: R : Testing
7 XRunner A WebTest QuickTest Selenium * Appium Test
WinRunner * ting as a Service A .
LoadRunner Software Test Automation (Fewster & Graham) Automation

26

(C) Keizo Tatsumi 2018




- FIFNEHTD=02—/—7/L

i S

— TIONYMIILEARE

el
1 1 FHL—ay

T Ak

— BT —

B >
— #EMTIOq - >
— DevOps - >
Continuous Everything
< SR LIR-FRE $IL S FRE >
Shift Left Testing Shift Right Testing

— #EHTAF —

BT AN(FER) 4

27

(C) Keizo Tatsumi 2018



— | kLT, FT X (Shift left testing)
ASA7H LD RN EETT AR T 5 &
EWETILFARD LRI T ANRETEIR)ERIBRD FHFAE
E AR TROTALETZ. LBV T. hDBE)
IR =R (WETIILEIFELG S 77 0—F)
QRN TTAMETITH=HIC

EOVR—R MR EADOLEVVRR TELE2ETANEETT S
=&Y —E X RELHE i/ Y—ILDFIA

I GUH‘:I: EE D ﬁbo)TZ F%API (Application Programming Interface)
LARJLTITOAPI TAMDIER
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. | S TR ST (Shift right testing)
dTesting in Production (TiP) &HFEEIX N5
B XFEYAREFIRE(in Production) TIThHh 5T ANEEIDHFFR

Testing in production

<
Pre-production Deploy Release Post-release
> < > <4 > <
- Unit tests - Integration tests - Canarying - Teeing
- Functional tests - Tap compare - Monitoring - Profiling
- Component tests - Load tests - Traffic shaping - Logs/events
- Stress tests - Shadowing - Feature flagging - Chaos testing
- Fuzz tests - Config tests - Exception tracking - Monitoring
- Static analysis - Soak tests - A/B tests
- Property based tests -Tracing
- Coverage tests - Dynamic exploration
- Benchmark tests - Real user monitoring
- Regression tests - Auditing
- Contract tests - On-call experience
- Lint tests
- Acceptance tests
- Mutation tests
- Smoke tests
- UI/UX tests
- Usability tests
- Penetration tests
- Threat modeling

Figure 3-1. The three phases of testing in production
[H B2] Cindy Sridharan, Distributed Systems Observability, 2018 O'Reilly Media
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SRk =S4, -T XN (Shift right testing)
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=¥ AT AN (FIT: Failure Injection Testing) &FFA TLYS, Chaos
MonkeyZi&E DTAMY—ILEEMNBEFEINTLNS
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Food for thought

EBETIHEHKEMZT

Bt

‘N Z 1t : Internet Trends

EREROE#HDOZIL: IBM Global C-suite Study
FITIHUHTOEHEHDZIE: World Quality Report
ETRA—DIRBOZE L State of Testing Survey
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Internet Trends

Mary Meeker's 2018 internet trends report | Code 2018

INTERNET TRENDS 2018 294X 51k

hYFEI!

Mary Meeker
lnternet Trends 2018 May 30 @ Code 2018
x

e
1) Users

2} Usage

y ~'A 3} Innovation + Comgetition + Serusiny
R 4} ECommerco

Internet Trends 2018

8} China (Provided By Hihause Capital)

@ " Consumer Spending
Wasl

ing + Optimizaticn

Growth Drivers

1) Users

2) Usage

b 3) Innovation + Competition + Scrutiny
. VOX MEDIA

4) E-Commerce

5) Advertising

6) Consumer Spending
7) Work

Il <) 044/3315

8) Data Gathering + Optimization

D Ma I'y Mee ker 9) Economic Growth Drivers
I jTE rj 71__)1/;( |~ |) — I\o) EIE%77— U Z l\ 10) China (Provided by Hillhouse Capital)

11) Enterprise Software

P REEFRFr—FvERRNTHIS 12) USA Inc. + Immigration
AF—IN—F 2 RADIN—hkF—

E A3 —RIb D BHFDORDE—ANE S
[ B2] http://www.kpcb.com/internet—trends
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HIRD49% 6 1> F—F v HE

19954 (Z1%Kii&(3,5008 N)1=>o7=
FIAEH20174F(1Z1F49% (35 AFE)IC

Internet Users — 1995 - 2014...
<1% to 39% Population Penetration Globally

995 Global Internet Users =
35MM+ Internet Users Slowing Growth @ +7% vs. +12% Y/Y

0.6% Population Penetration

Internet Users vs. Y/Y Growth

0,
2% %
0%
mUSA =mChina wm=Asia(ex.Q I I

> K P C B Source: Euromoniior, ITU, US Census.

mm Global Internet Users ==Y/Y Growth

[ #2] Internet Trends 2015, 2018  http://www.kpcb.com/internet—trends
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1HD T8 XAT 1 PR xm

Digital Media Usage @ +4% Growth...

5.9 Hours per Day (Not Deduped)

Daily Hours Spent with Digital Media per Adult User

-FEREMD—&
-ENAILHSDFI A
BN FENEHEZD

59
5.6
5.4
5.1
49
4.3
3.9
3.7 23 26 2.8 3.1
3.2 m 1.6 :
3.0
2.7
=
2 2 2-3 2.4 2.6 2_5 2'3 2'2 2.2 2_2 2.1

va 0 B o e e om0 0 8

® Other Connected Devices Desktop / Laptop  ® Mobile

[HH #2] Internet Trends 2018 http://www.kpch.com/internet—trends
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AT PHEEE vs. LEE

Advertising $ =
Shift to Usage (Mobile) Continues

% of Time Spent in Media vs. % of Advertising Spending

ENAIVIEED
3 EDRADFRM
L FREL
29%: 1 +— Opportunity

26%

(e
[
PP 20%
¥ %Y
9% 9%
4%

Time Spent = Ad Spend

[HH #2] Internet Trends 2018 http://www.kpch.com/internet—trends
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REFF1rRILD60% L5 T8/

Payments =
Digital Reach Expanding...

Transactions by Payment Channel

Thinking of your past 10 everyday transactions, how many were made in each of the following ways?

Other Online NG 15%
Buy Buttons [ 9%
Other Mobile Payments [ 8%
S = P2P Transfer [ 7%
Digital Mobile Messenger Apps I 7%
Other In-App Payments [l 4%
QR Codes W 4%
Smart Home Device [l 3%
Wearables / Contactless [l 2%

Other | 1%

[HH #2] Internet Trends 2018 http://www.kpch.com/internet—trends
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— | IBM Global C-suite Study

Q IBMMA2003ENSRETERLTOVSBEERREORE

1 F REHSIEReE)
11245 E. 200 %R 012,854 A\DEEZEA~D
- A REa—
1 B b7 AYA-3,144, BT *4)H-1,032, 3—OwsX-
3,457, FRET 7H-1,014, E-1,585, 7

77777

e e 7AFE#-1,451, AA-1,171
N s | B CEO-2,148, CFO-2,102, CHRO-2,139, CIO-
| 2,258, CM0O-2,091, CO0O-2,116
E6DDELGLHFREIDEEEDHREANODDT

B CEOM#H ;&= : Plotting the platform payoff

B CMODR R iFILT-Y—7r T4 DfERR

B CHROMDR = :

B CIODfRm By """

B

B

CFOM %8 = : Elevate your enterprise
COOM 8 /= : Imagine - Operations that think

[HHEL] IBM - S AO—/N\ILBERB XA T4 http://www-935.ibm.com/services/jp—ja/studies/csuite/
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BHERBRLIERTHDS,

Q: 5# 2~ 3FMICHTICREEEESASNBER M TTL (BKA S5 DEFCREATILELY)

2004 2006 2008 2010 2012 2013 2015 2017
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/o>< /0 ® @ F7/07— 63%
@

(€] ® ®
® ®
Sl
RUOEHFERA
@ HEREER
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40—\t

S ER

[HHE] IBM - 5 O—/\ LB ERB XS T 4 http://www—935.ibm.com/services/jp/ja/c—suite/
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) World Quality Report

Ny

0 Capgemini, Sogeti, Micro Focus/2009F Mo B EFE

World Quality Report

2017—18  Ninth Edition

(320164 F£ TIZHP)
FREME
32~ [F. 1,660 ADITEFFIB Y EIREFFERA~D
A28 1—(4318H. 2017548 ~5R1ZFEHk)
XKWEXE1,000 AL EDIEDEE
E Jt:K-345, 752 )L-80, FFR-295, Benelux-
130, &E/71V700-150, dtFk-165, FAER-120,
HER-90, HETY 7-60, R E/FE-80, >H
~"—JL-20, BA-35, ZJM/NZ-90
E CIO-27%, IT Directors-22%, QA/Testing
Manager-20%, VP Applications-18%,
CTO/Product Head-6%, CMO/CDO-6%
E LR—FORARGTR—)
mEBRIEETANDRFTEIM]
B XRER DT
B g all o3 4

[ #2] World Quality Report 2017-18 https://www.sogeti.com/explore/reports/world—quality-report—-2017-2018/
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A FORIL-FSURTA—A— 7Y
B IoT. ®B/NAIILET Y —FNN—TFT A EOBE BN TAMNDE#RIZTZEHTLVS

B EREIETRFDERITEIA] (5x)

Q 7Y+ 4I)LEDevOps
F AgiletDevOps~DEEMNRERIEICTL Y vEMNTHRITTLS

Q FAFEEIE
E RAY—hT. 5T, RHNESERIFCEMNO TS
O I

E LD ZTRMEA—DN T2 )LERIZE S T 5 h
O FRAMTF—RETFRAMNREBOIRI AV
E TRAMRIBET AT —2IE. RERIEEETAMDT7XFLRABTHYBEITTLNVS

Q RERIAELTANOFH
P RBEOHLITH

[ #2] World Quality Report 2017-18 https://www.sogeti.com/explore/reports/world—quality-report—-2017-2018/
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II State of Testing Survey

Q PractiTesttt MJoel MontveliskyEK £ Tea-Time with
Tester?d)Lallt BhamareEK[Z k588 & (2013, 2015, 2016, 2017)

3 i ’%4IEI®HHE$EEE(2017E1H ~2 A1)

a [B] 25 E #1: 1600 A58 (6031~ [FH)
| B 3—0Ow/\/O7-34% A2 R-23% KE/ DTS
g "n :"::;;M h -21%, 7T ARV )-10%, A=A T /22—

Y =398 -3% FD#-3% FIUHh-2% STT >
1) 13-2%, BRER-2%

B REETAMEER: 1EXR7E-9% 1~2F-11%, 2
~58-27% 5~105-26%, 10FLL E-27%

F EGLR—FRR 24%—D)

E JOJ4—)L, TRAFOBB(GIE T, BRI, X
E21, 77°0-F), TARTOER®-L, BEFEET I,
Cl/CD,BEh1t)

B FN—=UG/AX L/ BRE, TAMDIRELERE,
Xy 7ELECEH

[H Bi] State of Testing http://gablog.practitest.com/state—of-testing—2017-report/
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2017 2016

Cf 7Iov 11 7o s B 87% 82%

N gl - 5 a
( S UF—R—T%—IUHY - =% 5208 | 2%
(60) DevOps - 26% 23% 14%
2015
2 ToD(FR MBS - 17% 18%

<( BDD (EArE7EREReR) W 16% 16%

©) maoE7IL/Fa " 14% 18%

G( 37 % X MR " 7% 16%

o EOBEMETIVICE

&) motisn y % 6%

Cl (##ErUERS) £CD (ka7 /N1 —)

== %, M,
36% 39% 43.7%
A %7

7

*S
2%
Z0At

5%
Cl/ CD>Tfa?

[HH B8] State of Testing 2017 http://qablog.practitest.com/state—of—testing/
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2017 2016
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[HH B8] State of Testing 2017 http://qablog.practitest.com/state—of—testing/
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Big Ideas of the '70's

* Information hiding, modules,
abstract data types

* Top-down, incremental build,
stepwise refinement

* Inspections

- Software engineering management
Frederick P. Brooks Jr.

o University of North Carolina at Chapel Hill

Top-Down, Incremental Build,
Stepwise Refinement ‘71

a

Harlan Mills ‘71 Niklaus Wirth '71

Learning the Hard Way

A History 1843-1980
of
Software Engineering

Fred Brooks
University of North Carolina at Chapel Hill

brooks@cs.unc.edu
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