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NHxeHepHbIM NOAX0A;: IS YEro?
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NHxeHepHbIM MOAX0H: KaK?

ROMEAD AE'I'?

OCTABNIOIBCE RAKECTD B
MHUEEMTAK YYAECIMANO. ,
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MHXeHepHbIN ITOAX0/I: HA CAMOM JIEJIE HE TaK
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[IporpammMmHas HHXEHEpUA

*[lporpammMHas UHXXeHepuUs (software engineering)

* NIPUMEHEHNE CUCTEMATNYECKOIO, MHXEHEPHOro noaxoaa
K nporpaMmmMHOMY obecrnevyeHunto, To eCTb NPUIOXKEHNE
OVCLUUMNUHBI MHXEHEPUU K NporpaMmMHoMy obecnedeHuto (ISO/IEC/IEEE
24765-2010)

*SWEBOK — 61Mbnuns nporpamMmHOro MHXeHepa

« SWEBOK V3
(https://www.computer.org/web/pressroom/board-of-governors-approves-ne
w-version-of-guide-to-the-software-engineering-body-of-knowledge)

*bonee Wwnpokaa pamka — System Engineering
* SEBoK WIKI (https://www.sebokwiki.org)
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JKU3HEHHBIN [TUKII IPOrpaMm

o )Xn3aHeHHbIN LUKN NporpamMmHoro obecneveHus (MO) —
nepuoa BpeEMEHU, KOTOPbIN HAYNMHAETCHA C MOMEHTA MPUHATUS
peLleHnsa 0 HeobXoaANMOCTU CO3aaHUA NPOrpPamMmMHOro
NpoAyKTa U 3aKkaH4YMBaETCHA B MOMEHT €ro NoJsiHOro N3bATuUs 13
aKcnnyarauum

o (https://ru.wikipedia.org/wiki/X)KM3HEHHbIV LMKN _NporpamMmMHOro _obdecney
eHund)

*The Game Life Cycle & Game Analytics: What metrics matter when?
(http://www.slideshare.net/TomSente/casualconnect2012-honeytr
acks-game-lifecycle-kpis)
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IIporpamMmMHas MHKEHEPUA UTD

*Kendra M.L. Cooper, Walt Scacchi, Computer Games and Software
Engineering (2015)

/Irpa — 3TO TOXE NPOrpamMmMHbIN
NPOAYKT
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OOpaTHas CTOpOHA UTPEI
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Yto Takoe urpa?

°*A game is

N Ul A WD e

A rule-based formal system

With variable and quantifiable outcomes

Where different outcomes are assigned different values

Where the player exerts effort in order to influence the outcome
The player feels emotionally attached to the outcome

And the consequences of the activity are optional and negotiable

* Jesper Juul, Half-Real. Video Games between Real Rules and Fictional. MIT Press. Cambridge,
Massachusets

* http://www.bigfishgames.com/blog/2015-global-video-game-stats-whos-playing-what-and-w
hy/
* http://www.bigfishgames.com/blog/2014-global-gaming-stats-whos-playing-what-and-why/

© Makcumenkosa O.B., MHYJT1 MUCCA ®KH HY BLUS



TpeOoBanus

YOUR USER REQUIRE-
MENTS INCLUDE FOUR
HUNDRED FEATURES.

c g
I'_J

L

com

www.dilbert.com scottadams®aol

DO YOU REALIZE THAT r

NO HUMAN WOULD BE
ABLE TO USE A PRODUCT
WITH THAT LEVEL OF
COMPLEXITY?

)

'-”Hlol @® 2001 United Feature Syndicate, Inc.

GOOD POINT.
I'D BETTER ADD
"EASY TO USE”
TO THE LIST.

© Makcumenkosa O.B., MHYJT1 MUCCA ®KH HY BLUS
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COop u aHanu3 TpeOOBaHUU

*Cneundukaumsa TpedboBaHum (Software Requirements
Specification, SRS)

* What is Software Requirement Specification?
(https://www.tutorialspoint.com/software_testing dictionary/software_requi

rement_specification.htm)

* 830-1998 - IEEE Recommended Practice for Software Requirements
Specifications [should be free accessed through HSE subscription]
(https://standards.ieee.org/findstds/standard/830-1998.html)

* Pattern
(http://research.cs.queensu.ca/~emads/teaching/slides/srs_template sepl4.
pdf)

* WhatTimelslt.com - Functional Specification by Joel Spolsky
(http://www.joelonsoftware.com/articles/WhatTimelslt.html)

» Software Requirements Specification for Cafeteria Ordering System by Karl
Wiegers Full

© Makcumenkosa O.B., MHYJT1 MUCCA ®KH HY BLUS
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Pa3paboTka

MeTogonorusa paspabdboTku

[TnaTtdopmbl pa3paboTku

* 3 NnaTtopMbl AN CO3aaHUS Urp
(https://geekbrains.ru/posts/how_to 3d_games)

[1natdopmbl pa3BepTbIBaHUA
*... KOrga 3To BCE HaAo onpenenvuTb U BblOpaTb?

© Makcumenkosa O.B., MHYJT1 MUCCA ®KH HY BLUS
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TectupoBaHue

History of Software Testing

; OK, maybe you were right about
Y\‘:t:vat’:tl;v:adnc:r;: tt: sot‘i:tOch;? :;nd testing. It looks like a nasty bug made

Y ) y ke, 5 its way into the Live environment and
We haven't got time anyway.

Testers! you must work

harder! Lonaet! Faster!

1960s - 1980s 1990s
Constraint Need

——————— e, now costumers are complaining.

2000+
Asset

C urpamu, KOHEe4YHO, BCEé He

© Makcumenkosa O.B., MHYJT1 MUCCA ®KH HY BLUS 13



TectupoBanue urps (1)

*Balance (balance testing)
* Fairness, a gameplay is fair to both the human and Al player alike
* Difficulty balance
* Levels balance
* Maps, weapons,....
* The guidelines for balancing a game see in (The many faces of testing: the

game life cycle, Game Development Essentials: Game Testing & QA by L. Levy,
J. Novak)

*Hardware compatibility (compatibility testing)
* Video subsystem
* Audio subsystem
* Controllers (input/output devices)
* Network...

* See a sample checklist at bitbar
(http://bitbar.com/mobile-game-testing-part-4-test-for-connectivity/)

© MakcumeHkosa O.B., MHYIT UICCA ®KH HNY BLLS 14



TectupoBanue urpsi (2)

*Compliance testing
* Meeting standards, specifications, requirements
* Tolerance
* Warnings
* Copyrights, ....

*Internationalization (Localization Testing)
*Funniness (Playtesting)

*Usability (usability testing)
* Ul/UX
*Tfortesting. Testing make things perfect, Test Cases For Games Apps
/ Checklist for Games Apps

o (https://tfortesting.wordpress.com/2012/10/04/test-cases-for-games-apps-ch

ecklist-for-games-apps/)

© Makcumenkosa O.B., MHYJT1 MUCCA ®KH HY BLUS
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TecTtrupoBaHUE UTPHI: TEXHUKHU

Closed (internal) beta

Open (public/external) beta
*Ad-Hoc

* [lonck 6aros B npouecce urpsbl

e ABTOMaAaTHN4YECKO®E

* lNepeknaapiBaHne Ha KOMMNbIOTEP NOBTOPSAIOLLENCS paboThl, MyCTb OH
COenaeT eé 3a Hac

*PyHKLMOHArIbHOe
* rlpOBepKa TOlO, 4YTO UrpoBblE GbyHKLI,I/II/I pa6OTa}OT cormacHO Ballnm
OoOXXKnagaHNAaAMm
» OyHKUMOHanNbHbIE TpeboBaHMS in (Race to the Finish Line: elite bug huntlmg G
Development Essentials: Game Testing & QA by L. Levy, J. Novak) el PARTlBlPMIUNn:sunﬁuﬂunﬂﬂﬂw?%mm i
f uswrunuc GRW::MGRUW[IWMM”N'W AS “‘““
TecTpoBaHue nporpecca AR =
* [lonck BEPOATHbLIX 3dMNHOK B VIFpOBOM npouecce EE J |NG
This Photo by Unknown Author is licensed under CC BY-SA-NC u.;r'““'“‘“\ EQLI"HT];,!H[E,SSUBEESSFUL ERUWUSUURE[B
*O6paTHOoe R o

SIIM m OB %

- [poBepka Toro, YTO UCMpaBIeHHble 6arv AefCTBATENBHO UCNPABIIEHb!

Wi
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AHaJIUTUKA

15 Metrics All Game Developers Should Know by Heart
(http://www.gameanalytics.com/blog/metrics-all-game-developers-should-know.html)

e B3aMMOOTHOLLEHUS nonb3oBaTens c VII'pOﬁ
* DAU (Daily Active Users)

* The number of unique users that start at least one session in a game on any day.
* DAU may be called a measure of “stickiness” of a game
Sessions
* Sessions number is increased every time user opens a game.
* Brings an information as a ratio with DAU
DAU/MAU
* MAU is Mothly Active Users
* DAU/MAU ratio may show how well a game retains users
Retention

Churn

* How many users who downloaded and may be set up a game are no longer playing?

e [leHbrun

* Conversion Rate

* measures the percentage of unique users that have made a purchase out of the total number of users during that time period.
* ARPDAU (Average Revenue Per Daily Active User)

* Allows to measure how a game performs.

* Useful if tracked before and after user completes scenario/campaign/level.
* ARPPU (Average Revenue Per Paying User)

* ARPDAU only for paid users

© Makcumenkosa O.B., MHYJT1 MUCCA ®KH HY BLUS
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AHanuTHKa (BHYTPUUTPOBEIC METPHUKHU )

*Source-Sink-Flow
* Source means primary and secondary currency
* Sink the ways of spending these types of currency
* Flow defines the balance between gaining and spending currency

eStart-Fail-Complete (progression metrics)

e Start is about starting new levels. It measures the number of times a player
starts a new level.

* Fail measures the number of times when user started but did not complete
level.

* Complete measures the number of times when user started and complete
level

© MakcumenkoBa O.B., MHYJT UCCA ®KH HY BLUS
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AHanuTuKa (MHCTPYMEHTHI )

ACTIVE PLAYERS SESSIONS

ekl average DA ooty ot

ACTIVE PLAYERS

Daily Active Users (DAU) © , Monthly Active Users (MAU)

@ VAU @DAU @ New Users

Active Visitors

Right now
RETENTION REVENUE 4 1
ekl averogeday 7 retenton ekt
a0 S
actve vistrs on st

Visits By Country

[ 12/08/2014 - [ 01/07/2015

, New Users

Views

Country  Territory

o crina
= Russie

=5 Uned Statss 50
3 Turkey

= Pland a2
= Ukaine 3800
= et 30
& szl 2059
£ Francs 2206

Avg. Visit Duration

w01
wis2
02305
w0549
w1s
w1831
001513
wies
w234

Total Views

172,233

® vists

10000

S0t

Hosts
Hosthame
s 4399 com
fash Tk com
madisoraigeru
i agame com
alsacbarg com
g3t com
swiuegosto com
szcom
xcastopunlat com

staic igre123 net
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Unique Visitors

a5

Total Plays
165,691

Levels Played

Game Screens
Page
fevel_1_sloy
NoveL2_olay
Heve i
Nevel_1_3star
Rove 2 Jost
feve 3 siay
fernds
Nevs 2_uin
Teve 4 slay

Nevel_2_3star

Viewed

Pageviews
10179
154675
117504

01116

23t

Unique Pageviews
13702
s2sn
50,144
56509
35467
06
e

5672

Total Sponsor Link Ciicks

74,472

e
Total Developer Link Clcks
13,158

s
Events

Tosl  Unique

EdedCACton Events Events
Clck Link:oe Games e 2
Cik Link: Sponsor e 2%
ik Link A 17660 a7
Clck Link Funstorm i 0o
Gl Link: Music 2 o
Valume Muted 1 aoe7
ClckLink Audio 10984 ass9
ik Link il s aam
ki Pl PovrTeol i
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Bpems repoeB-0AuHOYEK ITPOIIIO. ..

SYLVESTER ALLOWE STATHAM L) LLWOGREN NORRES CROWS
T AORTH e i) AN e WILLRE oo B PWAEENECLE

STALLONE

EXPENGABLES 2

CRIGERAL MOTION PICTURE SOUNWDTRACK MUSIC 87 DRIAN
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KomMaH 1l ¥ posIu

Yem nnoxas komaHga oTnndaeTca OT XopoLuen?

#1

ubratdoma.ru

© Makcumenkosa O.B., MHYJT1 MUCCA ®KH HY BLUS
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MapTsblliika ¢ rpaHaToONn: Havyajao Xaoc
WHXXUHUPUHTA

*IHXXeHepusa xaoca, XaoC UHXNHUPUHT (chaos engineering)

*2011 roa Netflix BbinyckaeT Chaos Monkey nporpammy ans
TECTUPOBAHUA OTKA30YCTOUYMBOCTU MHAPACTPYKTYPbI
* (https://en.wikipedia.org/wiki/Chaos_Monkey)
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Xaoc MHXUHUPpUHT

*Chaos Engineering

*is the discipline of experimenting on a distributed system in order to build
confidence in the system’s capability to withstand turbulent conditions in
production

* Priciples of Chaos Engineering by Netflix (http://principlesofchaos.org)

~

(ove
*[lpuMepbl N3 XXN3HK : el ,)
* (https://www.gremlin.com/the-discipline-of-chaos-enginglégns
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XOPOIIO CIVIAHUPOBAHHBIA Xa0C

« OTanbl 9KCMNEPUMEHTOB

* Onpegenenne pabovero COCTOSIHUA CUCTEMbI B TEPMUHAX U3MEPUMOTO
BbiBOAa (output)

* BblgBMHYTL rMnoTesy o paboyem noBegeHnUm CUCTEMbI B
aKcnepuMeHTanbLHOW rpymnne rno cpaBHEHUO C KOHTPObLHOW

* BbIbop nepeMeHHbIX, KOTOpble OTpakatloT pearbHble cCOObITUSA (0TKa3
cepBepoB, NpobnemMbl ¢ CETEBbIMU NOAKMOYEHNAMY, ....)

* [lpoBepKa rmnoTesbl Yepes cpaBHEHME PE3YNLTATOB

*Casey Rosenthal, Lorin Hochstein, Aaron Blohowiak, Nora Jones, Ali
Basiri Building Confidence in System Behavior through Experiments

* UspaTenbcTtBO O’Reily
(https://www.oreilly.com/webops-perf/free/chaos-engineering.csp)

© MakcumeHkosa O.B., MHYIT UICCA ®KH HAY BLU3
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Ha camom nesie, MOKHO BCEro dTOTO HE Ae€1aTh,
a IIPOCTO OBITH TBOPIIOM. ..

Thi
GUIEH. Tul

YCTOWYMB.
Thi
NOGEAWLIL
MY
YEPTOBUUNY.



KoHTakTHI

e KOHTaKTbI:

* Onbra MakcnmeHkoBa
« MHYI1 UCCA dakynbeteTa komnbloTepHbIx Hayk, HAY BLUO, Mockea, Poccus
* E-mail: omaksimenkova@hse.ru
* Web-site: http://hse.ru/staff/maksimenkova
* Blog: http://stoptoscale.blogspot.ru (RU)

o
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