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> KOTOG

Y komog NG mopovoag epyaciog eivar n diepebvnon tng emidpaong dtopopeTikmdv
TEXVIKOV TPOTEPALOTIOLNGTG GTO PUOHO aViXVELONG CPAAPATWY £PYWV AOYLOHLIKOD
vAomoinpévwy pe T Xpnon g yAwosoog Python.
> 18avika, éAeyyxol maAvdpopnong Bo mpémel va ekteAobvTon pe kabe aAayn otov
KWKo
> [AApNG ekTéAeaT OAWY TWV TEPLITTOOEWY EAEYXOU ATTALTEL GUY VA XpOVO TTOL dev
elval Stobéoipog
> ATaLTOOVTOL TEXVIKEG ATODOTIKAG TTPOTEPOLOTIOLNOTG TIEPLTTWCEWY EAEYYOL DOTE
Ta opaApoTa va epgavifovtol To cLVTOpOTEPO duvatd



Texvikég yia TNV amodoTikOTepN SlevépyeLa EAEYX WV

> Emidoyn) twv mepimtwoewv eAéyyou (regression test selection)
» EAayiotomoinon tng oovitag eAéyyou (test case elimination)

> [Npotepatomoinon Twv TePTTOoEWY eAéyyoL (test case prioritization)



[Mpotepatomoinon TEPITTWOEWY EAEYXOL

«H Mpoteponomoinon Mepintwoewv EAEyyou givon to mpdPAnpa tng didtogng twv
Mepittdoewv EAéyyov mov meptAapfavovtor oe pioe Yovita MNepintoewyv EAéyyov, pe
o0TOY0 TH HEYLOTOTOLNGN KATOLOL KPLTNpiov, OTwG 0 puBpdg aviyvevong cPaApdtwy
TWV TEPLITWOEWY EAEYYOL. X TNV TEPITTWAT TOVL 1) EKTEAEGT) TOL CLVOAOL TNG XoviTag
Mepintwoewv EAéyyou diakomel | oTapatioel yio omolodfmote Adyo, ot
ONHOVTIKOTEPEG TIEPLTTWOELG EAEYYOL (00OV POPA GTO KPLTAPLO TIOV X PrOLHOTIOLELTALL),
Oa éxovv ekTeEAEOTEL TPOTEG.



Kpttiipto mpotepatomoinong

KaAovyn kddika: meprypbupet to Pabpod otov omolo ekteAeital o mnyoiog kwOKOG evog
TPOYPAPHATOG, 0TV eKTEAELTOL [t govita eAéyXOL T&vw GTOV 1810 KWOLIK

> YTaTikf avaAvon

> Avvapkn avaAvon

@ OAwn) k&Avyn
@ EmmpocOetn k&Avyn



MNopdderypo eVTOMIOPOD CYAAPATWY GE COLITH TEVTE TEPLMITWOEWVY
eAEYYOUL

Mepintwon Y paApa

EAéyyxov 1 2 3 4 5 6 7 8 9 10
A v v

B v v v/

C v v v v v

D v

E v v/




A&loAoynon extéAeong data&ewy lMepimtwoewv EAéyyxov

> APFD: Average Percentage of Faults Detected

TFi +TFo+ ...+ TF, 1
nm 2n

APFD = 100 x (1

omouv:
> n, 0 AplOPOG TWV TEPIMTOOEWY EAEYXOU
> m, 0 aplOpOG TWV CYAAPATWY OV EVTOTILGTNKOV

> TFj, 0 aplBpoG TwV TEPIMTWOEWY EAEYYOL TIOL TIPETIEL VAL EKTEAEGTODV (IO TE VO
EVTOTILOTEL TO -0TO GPAApQL.



YmoAoywopog APFD yia tn Siataén mepintwoewyv eAéyyov [A, B, C, D, E]
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YmoAoywopog APFD yia tn Siatadn mepintwoewv eAéyyov [E, D, C, B, A]
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YmoAoywopog APFD yia tn Siataén mepintwoewv eAéyyov [C, E, B, A, D]
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TexViKéG TPOTEPALOTIOING NG TTEPLTITWOEWY EAEYXOU

Kwdikdg  TitAog

[Meprypopn

T
TIM2
TI13
T4
TI15
TI6
TI17
TI18
TI19
TI110
Tr1
T2

Optimal
Untreated
Random
Inverse
File-total
File-addtl
Method-total
Method-addtl
Branch-total
Branch-addtl
Statement-total
Statement-addtl

BéAtiotog puBpog aviyvevong cpaApdtwy
Apxikr) oelpd ektédeong

Tuyaio oepd extéAeong

AvtioTpogn celpd ekTéAeang

OAkn k&@ALYn oe eminedo apyeiov
EminpdoBetn kdAvyn oe eminedo apyeiov
OAkr) k&AL o eminedo cuvaptnong
EminpdoBetn kdAvyn oe eminedo cuvaptnong
OAkr) k&ALYn o eminedo SrakAddwong
EminpdoBetn kdAvyn oe eminedo SrakAddwong
OAwkA k&Avyn oe eminedo evtoAng
EminpooBetn kdAvyn oe eminedo evtoAng




Y paApoto

Anpovpyndnkoav texvnTd COAALOTO GTLG GOLITEG EAEYXOU TWV EPYWV TOL PEAETHONKOLV:

> LETOPOPA TEPLTTWOOEWY EAEYXOL aTO EMOPEVEG EKOOTELG
> EUPOTELOT CPAAPATWV

> GUYYPOUPH TEPLTITWOCEWY EAEYYOU



Metagopd TepimTOoEWY EAEYYOL

v

Meta 0 Sadoyikwv ekdocewv, emidlopBwvovtal opdApota

v

Tautdypova SNpLOLPYOVLVTOL VEEG TIEPLTTWGELG EAEYYOL YL'ALTA

v

OL véeg TePITTOOELG EAEYYOUL, PETAPEPOVTOL OTNV TIPONYolpev £kdoar) Tov £pyou

v

Xwpig Opwg vo petagépovtol oL avtiotoryeg dlopbdoelg oTov KWKo

v

O1 mepuntoelg eAéyyxou Ba eppavifovy cQaApata



Metagopd mepintwoewy eAéyyou (Tapaderypor)

--- pypy3-v5.10.0-src/pypy/interpreter/test/test_timeutils.py
1970-01-01 02:00:00.000000000 +0200
+++ pypy3-v5.10.1-src/pypy/interpreter/test/test_timeutils.py
2018-01-10 16:58:49.000000000 +0200
e -0,0 +1,13 @@
+import pytest
+from rpython.rlib.rarithmetic import r_longlong
+from pypy.interpreter.error import OperationError
+from pypy.interpreter.timeutils import timestamp_w
+
+def test_timestamp_w(space):
w_1_year = space.newint (365 * 24 * 3600)
result = timestamp_w(space, w_1_year)
assert isinstance(result, r_longlong)
assert result // 10 *x* == space.int_w(w_1_year)
w_millenium = space.mul(w_1_year, space.newint (1000))
with pytest.raises(OperationError): # timestamps overflow after
~300 years
+ timestamp_w(space, w_millenium)

+ o+ o+ o+ o+ o+



Epgidtevon caApdtwy

v

Tuyaio emhoyr] plag TepinTwong eAEyyov

v

Evtomiopdg tov Koppatiob Tov mnyaiou Kodiko Tou eAEYYEL

v

Av elvou peaAloTiko, dnpLovpyia KATOLOL «GLVNOLEPEVOL» GOAANATOG, TIX:
» TypeError: 'NoneType' exceptions
» off-by-one
» A&Bog ouykpioelg

v

Av Sev elval peaAloTikd, Tuxaia avalnTnon Kamolag dAAANG TepinTwaong eAéyyou



S UYYPO@Yr TEPLTTWOEWY EAEYXOU

> AopBnoelg otov kwOiKa, KATOLEG PopéG Sev auvodebovTaL OTd AVTIoTOLYES
TEPLTTWOOELG EAEYYOL

> JUYYpPaQH TWV TEPLTTWOCEWY EAEYXOU

» E@appoyn otnv mponyodpevo ékdoor) touv eetaldpevou £pyou



Aoylo ko

Ta épyo Aoylopikod ov peAetriBnkay ftav to e€ng:
> PyPy
» Django
» MoinMoin
» Flask

> Six



Kpitnpia emiAoyng

v

AvolkTog KOOIKOG

v

YAomoinon e&'oAokAnpov oe Python

v

MéyebBog

v

ApBpdg mepLTTOOEWY EAEYYOL



Ekdooelg Tov PyPy mouv peAetiOnkav

‘Exdoon) ApBpog apyeiwv  Tpoppég kodika  Mepimtwoelg eAéyyov  Y@dApato
PyPy25.7.0 4100 1140997 26471 18
PyPy25.7.1 4100 1141014 26472 15
PyPy25.8.0 4103 1143258 26534 25
PyPy25.9.0 4107 1146197 26615 22
PyPy3 5.10.0 5587 1589079 43874 17
PyPy35.10.1 5588 1589145 43875 18
PyPy3.6 7.1.0 4210 1383197 34293 20
PyPy3.6 7.1.1 4210 1384179 34311 20




Ekdoo¢elg Tov Django mov peAetnOnkav

‘Exdoon) ApOpog apyeiwv  Fpoppég kOdika  Mepimtwoelg eAéyxov  IOAApaTo
Django 2.0 1912 220346 10940 17
Django 2.0.1 1913 220575 10957 15
Django 2.0.2 1913 220673 10965 14
Django 2.0.3 1913 220756 10974 15
Django 2.0.4 1913 220806 10979 12
Django 2.0.5 1913 220915 10985 13
Django 2.0.6 1913 221062 10990 12
Django 2.0.7 1913 221111 10994 12




Ekd6oelg Tov MoinMoin mouv peAetiOnkoay

‘ExSoor ApBuog apyeiwv  Tpoppés kodika  Mepimtwoelg eAéyyov  Ye&Apato
MoinMoin 1.9.2 642 83572 142 7
MoinMoin 1.9.3 648 87085 149 12
MoinMoin 1.9.4 652 90966 161 7

MoinMoin 1.9.9 836 139623 161




Ekdoo¢elg Tou Flask mov peAetiOnkoay

‘Exdoon ApOpodg apyeiwv  Tpoppég kOdika  TMepurtwoelg eAéyxyov  TeAApato
Flask 0.11 62 8035 292 7
Flask 0.12 65 8311 309 9
Flask 0.12.3 64 8355 312 7
Flask 1.0 67 8911 386 9
Flask 1.0.2 67 8962 387 6




Ekdoo¢elg Tou Six mov peAetnOnkav

‘Exdoon  Apbpog apyeiwv  poppég kddika  Mepintddoelg eAéyyov  XeaApata

six 1.8.0 4 1191 61 7
six 1.9.0 4 1328 67 5
six 1.10.0 4 1351 68 5
six 1.11.0 4 1395 70 5




EpyaAeia

v

Xpnoipomoln0nke o TAaiolo eAéyywv pytest

v

‘Eywve avamtu€n evog mpoobéTou, Tov pytest-prioritize
» pytest --pytest-prioritize=branch-total
» pytest --prioritization-gather-cov
» pytest --prioritization-gather-cov-all

v

Metayerpieton tig pefddouvg tov pytest

» pytest_sessionstart
» pytest_collection_modifyitems

> Xpnowomotbnke katd mepintwaon drapopetikr] ékdoon tng Python



Epevvntik& epwtrpoto

1. Mmopel n mpotepalomoinen TePLTTOTEWY eAEYYXOU, e f&on TNV TAnpopopic
K&AvPng kwdika, oe £pyc Aoylopikod vAomotnpéva pe tn yAwooo Python, va
BeAtiboel To puBpd aviyvevong cPOAP&TWY, OTAV EKTEAELTOL Pt GOLITO EAEYXWV;

2. Mo givon n emidpaon NG XpHong SLaePopeTik®V eMMESWY AETITOPEPELRG TNG
K&AvPng kwdiko oTov pLBPS aviyveLoNG CPAAPATWY;

3. Ymapyovv diapopég wg mpog To pubpo aviyvevong cQAAPATWY 6TAV
xpnotpomnoteiton emimpooBetn TAnpogopio KEAvPng KOOIk o€ aXéan Pe TNV OALKH
K&AvPn kodika

4. Ynapyouv dropopég petatd Twv £pywv Aoylopikob oe yAwooa Python, 6cov
opopd 6To pLBPO aviyvevong cPaApdTwyY, avahoya pe To péyebog Touv épyou;

5. Ymépyovv dropopég petogd Twv épywv Aoylopikod oe yAwooo Python, doov agpopa
0710 pLBNO Vi VELONG CPAAPATWY, O€ GXEDT] HE TAL AVTIOTOLYO ATIOTEAEG PALTAL, TIOV
mopovstdlovtal atn PifAtoypagia pe tn xprion dAAwy YAwoowv;



AmoteAéopata - PyPy
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AmoteAéopata - Django
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AmnoteAéopata - MoinMoin
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AmoteAéopoata - Flask
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AmoteAéopata - Six
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AvaAvon AtokOpaveng

DF SumSq MeanSq Fvalue Pr(>F)
TI1 11 68846.33 6258.76  243.66  <0.001
‘Epyo 4 4639.04 1159.76 45.15 <0.001
T x ‘Epyo 44 4102.40 93.24 3.63 <0.001
YmoAeippata 288 7397.56 25.69




Y uVoAlk& AToTeAéopOTO
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‘EAeyxog Tukey - Texvikég MNpotepatomoinong

T Tithog Méoog Opog  Opéda

TIM2  Untreated 49.03 A

TI4 Inverse 54.49 B

TI13 Random 54.80 B

TI15  File-total 60.39

Tr16 File-addtl 61.53

TI7  Method-total 73.50 A

TN8  Method-addtl 76.07 A

TI9  Branch-total 78.82 Z
Tr11  Statement-total 79.68 VA
TIM10 Branch-addtl 81.22 Z
TI12 Statement-addtl 81.31 4
TM1  Optimal 98.84




Y Oykpion ‘Epywv - Onkdypappa kot éAeyyog Tukey

APED (%)
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T
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‘Epyo Mécog Opog  Opdda
PyPy 65.7 A

Django 70.2 B

Six 729 r
MoinMoin 74.8 r
Flask 75.1 r



Amavtioeig (1)

Mmopei n Tpotepatomoinon TEPLITOOoEWY EAEYYOUL, pe fAon TNV TAnpogopio K&Avyng
KOOk, ae épyat AoyLo koD vAomonpéva pe T yAwooo Python, va feAtiwoet to pubpd
ovixvevong cPaAPATWY, OTo ekTeAELTOL Pla cOLLTA EAEYYWV;
> Nau, n xprion tng TAnpo@opiog kK&ALYNG KOO LEAVEL GNHOVTIKE TO pLOPO
aviyvevong cQoApaTwy



Amavtioelg (2)

Mowx eivon n emidpaon TG xpriong StapopeTikv emméSwy AeTTOpépeLag TNG KAALYING
Kk®dLko 6Tov pLOUs aviyvevong cEUApdTwY;
» ‘Ooco peyaAbtepn n Aemtopépela otnv kKGAvPn KOSIKa, TO60 peyaAdTEPOG 0 PLONOG
aviyvevong GPOAPATWY.



Amavtioelg (3)

Ymapyouv diopopég wg Tpog To pLBUd OVIXVELGNG CPAAPATWY OTAV Y PHOLHOTOLELTAL
emnpocBetn mAnpogopia kKAAvYnG KOSk o€ Yo Pe TNV OALKH KEALYN KOSLKO,
> H xprjon emmnpocBetng mAnpogopiag Sivel eAdylota kaAbtepa anoteAéopata, To
omoia opwg dev eivon onpavTikd. Aedopévng tng avgnuévng moAvmAokdtnToag,
péAAov Bo TpéTeL vou TPOTIHATOL 1) XPAHON TNG TTANPO@opiag 0AlknG KGALYNG



Amavtioelg (4)

Yrépyovv dtopopég peta&d Twv épywv Aoylopikold e YAwooa Python, 6oov apopd oto
pLOUO aviyvevong oPaApATWY, avahoya pe To péyebog Touv épyou;
> Not daivetol Twg peyaAdTepa épya £Xouv HLKPOTEPOLG pLBPOLG aviyvevong
OPAAPATWY.



Anavtioelg (5)

Yrépyovv diopopég peta&d Twv épywv Aoylopikold ae YAwooa Python, 6oov apopd oto
pLOUO avixVELONG CPAAPATWY, OE OXECT HE TO AVTIOTOLY O ATTOTEAEG LLALTAL, TTOV
nopovotdfovton atn BifAoypagic pe tn xpAon GAAwv YAwoowv;
> Outipég tng petpikng APFD mov emitvyydvovton otn BfAtoypagia yioo dAAeg
YA®ooeg eivon apketd vPnAOTEPEG. MMBavoY va opeileTaon oto pPikpdTeEpO péyebog
TWV £PYWV OV HEAETOOVTOL.



Bonus

daiveton mwg n xprion g tuxaiog A kaAbtepa Tng avtioTpoeng Stdtagng Twv
TEPLITWGEWV eAEYYOUL, 00nYel o€ pikpéG OAAG onpovTikég PeATLOOELG TOL pLOPOD
avixvevong cOAAPATWY.



MeAANOVTIKEG ETTEKTAOELG

> MeAétn meplocdTEpWY €pywv AOYLOHLKOD

> [Neploodtepeg otpatnyLkég PeAtiotomoinong, mépo amd Tov ATAnoTo aAyoplOpo

» Aklomoinon mAnpogopiog kéctoug (m.x. APFDC)

> [Neploodtepeg peTpikég yio v emiPefaiwon tng KATAAANAOTNTOG TNG HETPLKAG
APFD

> Xpron mAnpogopiog aAraymv

> Eméktoon oe dAAeg SnpogiAeig yAhooeg mpoypappatiopoo (.. Javascript, PHP)



Y ag evyopLoTw!

Epwtnoeig;



Opla ko Teploplopol

v

H petpikry APFD
> Oev elvar 0 povog TpoTOg Wote var ekTipnBel o puBHOG avixveLOoNG CPAAPATWY.
> Jev eKTIPA TO KOOTOG EKTENEGNG
> avtimapdBeon pe AAAEG PETPLKEG

v

Y woth Aettovpyio Twv epyaheiwy

> £ywve SlaoTabpWon Twv AToTEAETUATWY Y TO Six kot To docopt e To XépL

v

Atopopég petafd TwV Epywv AOYLOHLIKOD, TOTILKOTNTA TWV aAAay®v, c0vOean TG
k&Be oovitag eAéyyou

> OAEG OL TEYVIKEG TLPOTEPOLOTIOLNONG EQAPUOCTHKAY O€ OAL TQL £pynt

v

Eivou ta épya TOL peAeTHONKAV AVTLTTPOCWTEVTIKE;
> xprion (emi To TAEIGTOV) TPAYHATIKWOV COOAPATWY
> Ba mpémel va pedetnBobdy meplocoTEPa Epyat



AANnAemidpaoelg
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