fiBHOEe nyyuie
HeABHOro

nnun Shift left 8 Android-cbopke



IOpunn
AHUCVMOB

Staff-nH)xeHep

= Pa3pabaTbiBalo NpuUoXkeHne onsg puanuny

= B T-baHK no4yTtn 6 net

= 3aHumatocb cOOPKOI, aBTOMATU3aLNAMMU, ...




Cob6upaTtb
150+ 100+

GbICTpo KOMaAHA MEePX KOMMWUTOB
“ 693 CGOEB Y4yacTBYIOT B pa3paboTke B cpegHem B 0eHb

MobunnbHOro baHka Pa3paboTYNKN BNNBAKOT
MobunnbHbI BaHK B Unppax B master BeTky

600+
onoenunoTek

KonnyecTtBO BHELUHNX

3aBNICIMOCTEIN NMPUNOXKEHNS



Cob6upartb
150+ 100+

Gblc.rpo KOMaHQ MEePX KOMMWUTOB
“ 693 CGOEB YyacTBylOT B pa3paboTke B cpeoHem B feHb

MobunbHoro 6baHka Pa3paboTYNKN BNNBAIOT
MoOunbHbIiA OaHK B Lnppax B master BeTKy

600+ 2000+
ononunoTek BHYTPEHHUX

Konn4yecTBO BHELWHNX Cemb pa3 nogymaiTe,

3aBNCUMOCTEN NPUITOXKEHNS nepen TeémM KaK «Bbl€3)XXaTb»

3 peno3nTopus




[loknan
O CTaOMNBbHOCTM
cOOpKN

. A



JTanbl NpoLecca pa3padoTkun

JlokanbHbIN 3anycK 3anyckK B namnnanHe [locne nonapgaHna Koda
Ha MallnHe pa3paboTymKa merge (pull) request B master BeTKy




JTanbl NpoLecca pa3padoTKn

Pa3paboTKa NHTerpauns [dennoin

JlokanbHbI 3anycK 3anyckK B namnnanHe [locne nonagaHnAa Koaa
Ha MallnHe pa3paboTymka merge (pull) request B master BeTKy

P>

&




byaAHN
nnat@opmMmeHHON
KOMaHAbI

[MH BT Cp Yt 1 Co Bc

Agile Release Trains . .perpecc PacKaTKa
" Penn3bl N0 PaCnnCaHmio S Vmepawwk

= CUHXPOHN3aLNa BCEX KOMaHAO

NTepauna K+1

..mTepauna K+1



byaAHN
nnatdopmeHHON
KOMmaHAbI

Ham oTKNoOHUNN OOHOBJIEHNEe

APK cogep)xut DLL dpannbi

PeanbHbI cnyyvai

N3 HalLen NPaKTNKM



byaAHN
nnatdopmeHHON
KOMmaHAbI

PeanbHbI cnyyvai

N3 HalLen NPaKTNKM

Ham oTKNoOHUNN OOHOBJIEHNEe

APK cogep)xut DLL dpannbi

Kakune DLL ¢pannbi? OTKyaa?
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byaAHN
nnat@popmeHHON
KOMaHAbI

PeanbHbI cnyyvai

N3 HalLen NPaKTNKM

Ham oTKNoOHUNN OOHOBJIEHNEe

APK cogep)xut DLL dpannbi

Kakune DLL ¢pannbi? OTKyaa?

HeT BpemeHun pasounpartbcs!

Ha3HayeH cTapT peKnamHou KomnaHun

11



NMoncK 06xoaHOro peweHns

YT100bI NONYYNTH BPEMS Ha UCNpaBneHne

'HeB, oTpuLlaHne

MeHbLLe BCero xo4yetcs
ncnpasnaTb npobnemy

C «rOPALLMM 3300M)

12



NMoncK 06xoaHOro peweHns

YT100bI NONYYNTH BPEMS Ha UCNpaBneHne

'HeB, oTpuLlaHne Topr

MeHbLLe BCero xo4etcs OpgHakKo, Mbl 3Haem,
ncnpasnaTb npobnemy yto DDL (pannbl He HY)KHbI
C «FOPSALLMM 3a00M» AHOpoug NPUNoXeHuo
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NMoncK 06xoaHOro peweHns

YT100bI NONYYNTH BPEMS Ha UCNpaBneHne

'HeB, oTpuLlaHne

MeHbLLe BCero xo4yetcs
ncnpasnaTb npobnemy

C «rOPALLMM 3300M)

Topr

OpnHako, Mbl 3Haem,
yto DDL (pannbl He HY)KHbI

AHOpoug NPUNoXeHuo

Hdenpeccund

[1o cogepxumomy APK
danna mbl He MOXXem

VCTaHOBUTb NCTOYHWK
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NMoncK 06xoaHOro peweHns

YT100bI NONYYNTH BPEMS Ha UCNpaBneHne

'HeB, oTpuLlaHne

MeHbLLe BCero xo4yetcs
ncnpasnaTb npobnemy

C «rOPALLMM 3300M)

Topr

OpnHako, Mbl 3Haem,
yto DDL (pannbl He HY)KHbI

AHOpoug NPUNoXeHuo

Hdenpeccund

[1o cogepxumomy APK
danna mbl He MOXXem

VCTaHOBUTb NCTOYHWK

[MpuHAaTNE

EcTb criocob ObICTpO
nopuKcnTb Npobnemy,

100aBMB B NCKNOYEHNS

15



CyTb npoo6nembl

[Mo3nHee oGHapy)XeHune

OOHapyXunm npobnemy Ha aTane
nyonukauum B marasmH npunoXxeHui

OTCcyTCTBNE KOHTPONS

I3meHeHnqa 6e3 ybero-nmnodo Begoma
nonann B NPUNOXeHune

16



A YTO eLlle MmoXxer
He3aMmeTHO nonacTtb
B NPUNoXeHne?




NnaH poknana

[TONCK NPNYNHbI N NCTOYHWNKA

KoHuenuwmsa Shift-left gna coopkn

BoamoxxHocTn Gradle n AGP

KakKk HedBHOe caenaTtb SsBHbIM

BoHyC

18



ITONCK NPUYNHDI B
1 NICTOYHMKA ”




[MTPNYNHDI
OoNOOK nocne
BNNTNA B master

OcobeHHocTn cbopkin APK daiina

PaboTa ¢ 3aBucumoctsamu B Gradle

bunpg BapuanTbl Android: flavors,...

20



AAR

JAR

Modules

APK

Coopka APK

Android Package Kit (APK)
Android ARchive (AAR)
Java ARchive (JAR)

Multi-module project

21



C6opka APK

AAR Android Package Kit (APK)
| Android ARchive (AAR)
JAR APK Java ARchive (JAR)

| Multi-module project

Modules



classes.dex

res

assets
resources.arsc
lib

META-INF

CTtpvyKTypa APK

ZIP apxuB
Hann4yne maHugecTa

Bce painbl NpyUnoXXeHuns

23



AndroidManifest.xml|

res
assets

resources.arsc
lib

META-INF

CTtpvyKTypa APK

ZIP apxuB
Hann4ymne maHndecTta

Bce painbl NpyUnoXXeHuns

24



AndroidManifest.xml|

classes.dex

lib

META-INF

CTtpvyKTypa APK

ZIP apxuB
Hann4yne maHugecTa

Bce painbl NpyUnoXXeHuns
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AndroidManifest.xml|

classes.dex

res
assets

resources.arsc

META-INF

CTtpvyKTypa APK

ZIP apxuB
Hann4ymne maHndecTta

Bce painbl NpyUnoXXeHuns
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AndroidManifest.xml|

classes.dex

res
assets
resources.arsc

lib

CTtpvyKTypa APK

ZIP apxuB
Hann4ymne maHndecTta

Bce painbl NpyUnoXXeHuns

27



classes.jar

res

| assels

R.txt

lib

Android ARchive

ZIP apxuB
Hann4yne maHugecTa
Kon, pecypcbl, bubnmnoteku, ...

Cny>ebHble ¢alinbl

28



AndroidManifest.xml|

res

assets

R.txt

lib

Android ARchive

ZIP apxuB
Hann4yne maHugecTa
Kon, pecypcbl, bubnmnoteku, ...

Cny>xebHble daiinbl

29



AndroidManifest.xml|

classes.jar

Android ARchive

ZIP apxuB
Hann4yne maHugecTa
Kon, pecypcbl, bubnmnoteku, ...

Cny>xebHble daiinbl

30



AndroidManifest.xml|
classes.jar

res

assets

R.txt

Android ARchive

ZIP apxuB
Hann4ymne maHndecTta
Kon, pecypcbl, bubnmnoteku, ...

Cny>xebHble daiinbl

31



f

(

AndroidManifest.xml|

classes.jar

res

assets

R.txt

lib

Android ARchive

ZIP apxuB
Hann4ymne maHndecTta
Kon, pecypcbl, bubnmnoteku, ...

Cny>xebHble daiinbl

32



¢

f

AndroidManifest.xml|
classes.jar

res

assets

R.txt

lib

public.txt

Android ARchive

ZIP apxuB
Hann4ymne maHndecTta
Kon, pecypcbl, bubnmnoteku, ...

Cny>xebHble daiinbl

33



AndroidManifest.xml|

classes.jar

res
assets
R.txt
lib

proguard.txt

public.txt

OrpaHunyeHune obnacTn BUOANMOCTI
Lint npaBuno

[lononHeHwne Koga B IDE

34



\¥, MANIFEST.MF

| services
| versions
| proguard
| <packages hierarchy=

*®
A .class

Java ARchive

ZIP apxuB
MoxkeTt copepxxatb META-INF

CKOMNUIMPOBaHHble Java Knaccbl

35



—

| META-INF

| services
| versions
| proguard
| <packages hierarchy=

*®
A .class

Java ARchive

ZIP apxuB
MoxkeTt copepxxatb META-INF

CKOMNUIMPOBaHHble Java Knaccbl
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—

| META-INF

\¥, MANIFEST.MF

1

| versions
| proguard
| <packages hierarchy=

*®
A .class

Java ARchive

ZIP apxuB
MoxkeTt copepxxatb META-INF

CKOMNUIMPOBaHHble Java Knaccbl

37



—

| META-INF

\¥, MANIFEST.MF

, services

!
| proguard

| <packages hierarchy=

*®
A .class

Java ARchive

ZIP apxuB
MoxkeTt copepxxatb META-INF

CKOMNUIMPOBaHHble Java Knaccbl
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—

| META-INF

\¥, MANIFEST.MF

, services

, Versions

!

| <packages hierarchy=

*®
A .class

Java ARchive

ZIP apxuB
MoxkeTt copepxxatb META-INF

CKOMNUIMPOBaHHble Java Knaccbl
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|

META-INF

\X MANIFEST.MF

, services

, Versions

| proguard

Java ARchive

ZIP apxuB
MoxkeTt copepxxatb META-INF

CKOMNUIMPOBaHHble Java Knaccbl

40



OTKyaa B3ANnCHb
DLL dpannbi?




META-INF

\X MANIFEST.MF

| services
| versions
| proguard
| <packages hierarchy=

*®
. .class

Java ARchive

Pecypcbl n npo4vmne pannbl

42



KaK nocrtynaTb
c ayonukaramm apredaKkToB?

dainbl AndroidManifest.xml HaTtneHble bubnunotekn (so garinbl)
CKOMNUMINPOBAaHHbIA Koo, [paBuna obdyckauum (proguard)

Android pecypcbl 11 acCeTbl Java pecypchbl 1 npo4yne gainnbl

43



MepXXUHr maHngdecTta

CoGpaTtb B oanH painn

= QOb6oiTK BCe daiinbl N0 NpMopuTeETam

= 00beanHUTL XML 3n1emMmeHTbl

Pa3peLlntb KOHMNNKTbI

= Jlornyeckn cpaBHNTb XML anemeHTbl

= ObbegnHUTb aTpNbYThbl NO NPUoOPUTETAM

4.4



MepXXUHr maHngdecrta

Oco0ble cny4yain paspelleHnss KOHPINKTOB

<manifest>

ilcnonb3yeTcd N3 maHungecTa
C HaVBbICLLUVIM NPUOPUTETOM

<uses-sdk>

ilcnonb3yeTcd N3 maHungecTa
C HaVBbICLLUVIM NPUOPUTETOM

<uses-feature=, <uses-library>

Copepxat aTpubyT required.
ObbenmnHsaoTes no npuHuuny UIn

<intent-filter>

He 06beonHatoTes mexay coboin.
Bceroa cHMTAOTCA YHUKANbHbIMMN.

45



BO3MO)YHbIe
nocneancTensa

HesisBHOEe 0ObeanHeHne aTpnoyToB

HessBHOe pob6aBneHne GuabTpoB

HesiBHOEe fo06aBneHne paspeLueHnin

46



NMepXXVHr pecypcos

AGP «monya» nepenncbiBaeT oyonmnkarbl

YcTpaHeHne ayo6nnkKaTtos

= CknewnBaet annbl 13 values/

=  Q0ObegunHsaeT res/ n assets/

[TpnopuTter pecypcos

=  Hanbonbluunin y Moayns NPUNOXKeHNs

=  Bunbnnotekn B nopsake nobaBneHus

47



BO3MO)YHbIe
nocneancTensa

HedaBHOE NcnoJjsib30BaHNe pecypcos

bubnunoTteka byaeT ncrnonb3oBaTb KAaKOWM-TO pecypce

HessBHOe nob6aBneHne ¢ainos

Pa3nyBaHune paamepa APK

PocCcT noTpe6bneHns namari

ona AGP Bepcuin Hxe 9.1

48



HaTuBHbIE ONONNOTEKN
N npouyne pannbi

VICTOYHNKW OAaHHbIX

= SO ogaiinbl 3 gupexktopnia lib/

=  dannbl n3 JAR omonmotek

Ctpaternst o6 begnHeHns

= CobpaTtb BCce BMECTE

=  PaspeluaTb KOHPNUKTbI BPYYHYIO

49



Ctpaternm o6beannHeHns
ansa daiinoB n 6ubnunoTex

excludes pickFirsts
VicknioynTb gobaBneHus 13 BCcex paiinoB OCTaBUTb
VKa3aHHbIX ¢aiinoB B APK TONbKO NePBbIN NonaBLLNACS

merges

Ckneuntb oyonukatbl B OOMH

¢davin (onsa Java pecypcos)

50



BO3MO)YHbIe
nocneancTensa

HesABHbIN BbIOOP ONOGANOTEK

OTCYTCTBYET rapaHTs OMIHAaPHOM COBMECTMMOCTY

HessBHOe nob6aBneHne ¢ainos

Pa3nyBaHune paamepa APK

[MossBNeHne nNWHNX pasios

«Mycop» B KopHe APK ¢aiina

51



dainbi proguard (R8)

VICTOYHNKIN OAaHHbIX

" proguard.txt (aar)

= META-INF/proguard/ (jar)

Ctpaternst o6 begnHeHuns

= CobpaTb Bce B oAvH ¢arin

= [lo6aBNTb «BCTPOEHHbIE» MPaBNa

52



YAaoo6ceTBO
Pa3pPaboTKN

[IpoCcTOTa NHTErpaunmn

brnbnunoTteka noctaBnseT npasuna,
4yTOObI N30EeXKaTb OOMNONHUTENbHON

HaCTpOVI KW Npn NogKNKYeHNIn

HesBHbIE
nocneancTensa

OGnacTtb gencTeng npaBun

[TpaBnno N3 ogHom brbnmnoTekn
MOXXET OTKNHOYNTb 00dyCKaLNo

ang BCEro rnnpuioxXXeHn4
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CKOMNMMNNPOBaHHbIN KO
class pannbl

O0beanHNTb BECb KON [M06GOUYHDbIN 3P PEKT

= classes.jar (aar) Mo>KeT NoSABUTbCSA Kof,

s Java BUBNNoOTEKN KOTOPbIA HE NCMNONb3YETCS B NPUTOXKEHNY

o4



BO3MO)YHbIe
NCTOUYHMKU OLLNOOK

daunnbl AndroidManifest.xml

CKOMNUNNPOBaHHbIN KOA

Android pecypcbl 11 acCeTbl

HaTBHble OMbnnoTeku (so garinbl)

Mpasuna obdyckaumm (proguard)

Java pecypcbl 1 npoyune pannbl

95



Pa3peuwieHmne
3aBMCIMOCTEeN

/\ Gradle no ymonyaHuto BblIOrpaeT camyto

nocnegHow BepPcnto onbnmnoTexu.

Library A Library B
v1.2.0 v3.4.6 iTor:
IR = OWNOKM KOMIUAALNN
BN/ =  OWwnBKN B paHTaime
Library C Library C

v2.4.0 v2.7.3



Library A
v1.2.0

N\
\\
-~

Library C
v2.4.0

Library B

v 3.4.6

Library C

v2.7.3

Pa3peuieHne
3aBMCIMOCTEeN

Gradle no ymonyaHunto BblIONpaeT camyto

nocnegHIow BepPCuto bnbnmnoteku.

NTor:

= QWNOKM KoMmNunaunm

= OwmnbKN B paHTalme

HUKOMY Henb3a 0oBEepaTh!

o7



BO3MO)YHbIe
nocneancTensa

HesiBHbIN BbIOOP BEpCUN

Gradle camocTtosiTenbHO pelaetT KOHPNNKTDI

HesiBHOE noaKnouyeHne ononmoTekn

TpaH3nTNBHbIE 3aBUCUMOCTI

HeABHOE n3ameHeHue aptedaKToB

Opyroi Habop bnbnuotek, opyrmne apredakTbl

58



PYKOTBOpPHDbIE
NPVYNHDLI
OLINOOK

Ha atanax nHTerpauny
N aennos cobnparTcs

«Pa3HbIE» NMPUNNOXXEHNA

Release vs. Debug

AHOpouna Yepes3 JOKYMEeHTau o
N NPUMeEpPbI NPUHYXXOaeT

ncnonb3oBaTb OBuNA TUNbI

YcKopeHue nannnamHoB

Cpe3aHune yrnoB 1 CoKpalleHmne
NpoBepoK. Hanpumep, 3anyck
compile BmecTo assemble

MpumeHeHne Flavor’os

Flavor’bl YCNOXXHAKT COOPKY,
VBENNYNBAKOT KONNYECTBO
NCTOYHNKOB KOfa 1 PecypcoB

C6opka 6e3 06¢pycKkaunn

1o Hawemy onbITy, cOopKa
c obdycKkaumen onnuTcs
B 3-4 pa3a gonblue,

YEM OT/1laA04YHa4
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PYKOTBOpPHDbIE
NPVYNHDLI
OLINOOK

Ha atanax nHTerpauny
N aennos cobnparTcs

«Pa3HbIE» NMPUNNOXXEHNA

Release vs. Debug

AHOpouna Yepes3 JOKYMEeHTau Mo
N NpUMepPbl NPUHYXOaeT

ncrnonb3oBaTb OBUNA TUMNbI

YcKopeHue nannnamHoB

Cpe3aHune yrnoB 1 CoKpalleHmne
NpoBepoK. Hanpumep, 3anyck
compile BmecTo assemble

MpumeHeHne Flavor’os

Flavor’bl YCNOXXHAKT COOPKY,
VBENNYNBAKOT KONNYECTBO
NCTOYHNKOB KOfa 1 PecypcoB

C6opka 6e3 06¢pycKkaunn

1o Hawemy onbITy, cOopKa
c obdycKkaumen onnuTcs
B 3-4 pa3a gonblue,

YEM OT/1laA04YHa4
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PYKOTBOpPHDbIE
NPVYNHDLI
OLINOOK

Ha atanax nHTerpauny
N aennos cobnparTcs

«Pa3HbIE» NMPUNNOXXEHNA

Release vs. Debug

AHOpouna Yepes3 JOKYMEeHTau Mo
N NpUMepPbl NPUHYXOaeT

ncrnonb3oBaTb OBUNA TUMNbI

YcKopeHue nannnamHoB

Cpe3aHune yrnoB 1 CoKpalleHmne
NpoBepoK. Hanpumep, 3anyck
compile BmecTo assemble

MpumeHeHne Flavor’os

Flavor’bl YCNOXXHAKT COOPKY,
VBENNYNBAKOT KONMNYECTBO
NCTOYHNKOB KOOa 1 pecypcoB

C6opka 6e3 06¢pycKkaunn

1o Hawemy onbITy, cOopKa
c obdycKkaumen onnuTcs
B 3-4 pa3a gonblue,

YEM OT/1laA04YHa4
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PYKOTBOpPHDbIE
NPVYNHDLI
OLINOOK

Ha atanax nHTerpauny
N aennos cobnparTcs

«Pa3HbIE» NMPUNNOXXEHNA

Release vs. Debug

AHOpouna Yepes3 JOKYMEeHTau Mo
N NpUMepPbl NPUHYXOaeT

ncrnonb3oBaTb OBUNA TUMNbI

YCcKopeHue nannamHoB

Cpe3aHue yrnoB 1 CoKpalleHmne
NpoBepoK. Hanpumep, 3anyck
compile BmecTo assemble

MpumeHeHne Flavor’os

Flavor’bl YCNOXXHAKT COOPKY,
VBENNYNBAKOT KONMNYECTBO
NCTOYHNKOB KOOa 1 pecypcoB

C6opka 6e3 06¢pycKkaunn

1o Hawemy onbITy, cOopKa
c obdycKkaumen onnuTcs
B 3-4 pa3a gonblue,

YEM OT/1laA04YHa4
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PYKOTBOpPHDbIE
NPVYNHDLI
OLINOOK

Ha atanax nHTerpauny
N aennos cobnparTcs

«Pa3HbIE» NMPUNNOXXEHNA

Release vs. Debug

AHOpouna Yepes3 JOKYMEeHTau Mo
N NpUMepPbl NPUHYXOaeT

ncrnonb3oBaTb OBUNA TUMNbI

YCcKopeHue nannamHoB

Cpe3aHue yrnoB 1 CoKpalleHmne
NpoBepoK. Hanpumep, 3anyck
compile BmecTo assemble

MpumeHeHne Flavor’os

Flavor’bl YCNOXXHAKT COOPKY,
VBENNYNBAKOT KONMNYECTBO
NCTOYHNKOB KOOa 1 pecypcoB

C6opka 6e3 06¢dpycKkaunn

1o Hawemy onbITy, cOopKa
c obdycKkaumen onnuTcs
B 3-4 pa3a gonblue,

YEM OT/1laAO04YHaA

63



HesBHbIE
aeicTBuMA

[obaBneHne paspeLleHunii

/Ichonb30oBaHWe pecypcoB

Bbibop SO brnbnmnotek

[TpumeHeHne npaBun R8

BnnaHue
Ha pa3paboTKy

OTCyTCTBME KOHTPONS
CKpbITble B3aIMOCBA3M

[To3oHee 0OHapyXXeHME

64



Y3HaTb 00 ounokKe
no BNUTNA B master




KoHUuenumns
shift-left




Pa3paboTKa

YNpOoLleHHbIN NnpoLlecc

NHTerpaung

Peannsauns

Cbopka: MR

[ennon

C6opkKa: penuns
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Pa3paboTKa

YNpouieHHbIN npoLjecc

NHTerpauuns fNennon

Peannsauns

Cbopka: MR C6opkKa: penns

= BroKnpoBaHue pa3paboTKu

= Bpems Ha NONCK NPUYNHbI

= OTBNe4YeHue rpynnbl UHXXEHEPOB

68



Pa3paboTKa

YNpOoLleHHbIN NnpoLlecc

NHTerpauuns [ennon

Peannsauns

Cbopka: MR C6opkKa: penuns

«Shift-left testing»
Nappwn Cmut (Larry Smith), 2001
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YNpOoLleHHbIN NnpoLlecc

Pa3paboTKa NHTerpauuns
Peannsauuns Cbopka: MR
= [int, ktlint = sonar qube
= detekt " code coverage

" 3Hann3 3aBNCUMOCTEN

[ennon

C6opkKa: penuns

70



Pa3paboTKa

Peannsaumg ——

YNpOoLleHHbIN NnpoLlecc

NHTerpaung

——  Cbopka: MR —

pre-push pre-build post-build

Shift-left

[ennon

C6opkKa: penuns

71



BbINOJNIHEHne
NPOBEPOK
B pre-push

Paznnumna pabovyero oKpy)xeHuns

YCTaHOBNEHHbIE YTUNNTbI, BEPCUN, ...

Gradle wrapper

CnuwKom gonras KoHgurypaums ounga

CTOPOHHNE NHCTPYMEHTDI

Hanuncatb Ha Golang. Kak pacnpocTpaHsaTb?

72



Pa3paboTunky

HepoctaTtkn

=  QoNnblle oWwKnooK nannnanHa

" oOoTBJlieveHne angd ncnpasneHnsd

Ana KomaHabl

[MpenmyLiecTBa

= [loKanumsauns owmnokn

" CHWKEHMNE 3aTpaT Ha UCIpaBliEHNE

73



Peannsaung
shift-left

BCTPOUTb NPOBEPKN

B namnnanH

[JocTaTb HY>XHble AaHHble, 00paboTaTb,
COXPAHUTb 3TaNIOHHOE COCTOSAHIE

[lony4nTb TEKyLWME 3HaYeHnq,
CBEPUTb C 3TAJIOHHbIM COCTOAHNEM

YCTPaHUTb NPUYNHY PacXOoXXOeH S
NN oOHOBUTb 3TaNOH

4



OCHOBHafa 3afgava:
AOCTaTb HYXXHVIO NMHPOPpMaLUUIO

N3 APK ¢dainna N3 peno3ntopus
MOo)XHO JocTaTb BCe HY)KHble Camoii npocToii cnocod
OaHHble. TepseTcs NCTOYHUK no peann3aunn. OTCYTCTBYET
NCXOOHbIX arinoB NHPopmaumns n3 bnbnmorek

13 3aBUCMOCTEN

/ICTOYHUK BCceX gaHHbIX B APK.
Ooctyn yepes Gradle

6e3 cOopKI NPUNOXKEHNS
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BO3MOXHOCTI
Gradle n AGP




O6xon Bcex
noANpPOEKTOB

HapyLwaeTt nsongauuo mooynem

JlomaeT Kal KoOHpUrypaumnm

KoHpUrypnpyert Becb MpPOoeKT

= build.gradle %

tasks.register('"some_task') {
subprojects.forEach { subproject —
subproject.configurations.forEach { conf —>
conf.dependencies.forEach { dependency —>

7



/icnonb30BaHMNe
KOHUrypauvn
B Gradle




CKONbKO KOHpUrypaumm
B npoekTte «Now in Android»n?

api, kapt, implementation, ...
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Buabl
KOHuUrypaumn

Declarable configuration

O6bsBNEHNe 3aBUCUMOCTEN, OrpaHn4yeHne
obnactun suoumocTty (implementation)

Resolvable configuration

OnpenensatoT apTedakTbl HE0OXoOMMblE
nns coopku (runtimeClasspath)

Consumable configuration

[penocTaBnaoT apTedakTbl AN cOOpKK
opyrium mogynsam (runtimeElements)

80



Kondurypaumm «Now in Android»

Resolvable

= compileClasspath
= runtimeClasspath
= testCompileClasspath
= testRuntimeClasspath

Consumable

= archives

= default

= apiElements

= mainSourceElements

= runtimeElements

» testResultsElementsForTest

Declarable

= apl

= paselineProfile

= debugImplementation

= compileOnly

= composeMappingProducerClasspath
= corelLibraryDesugaring

= hiltAnnotationProcessorProdRelease
= implementation

= kotlin—-extension

= ksp

= lintChecks

= testFixturesRuntimeOnly

81



KomnoHeHTbl B Gradle

= build.gradle %

dependencies {
implementation(project(":utils"))

implementation('"com.squareup.okhttp3:okhttp:5.3.0")
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BapuaHTtbl B Gradle

= module X
{

"component": {
"group”: '"com.squareup.okhttp3",
"module': "okhttp",
"version": "5.3.0",

by

"variants": [
{"name": "runtimeElements", "files":
{"name":| "javadocElements",|"files":

{"name":| "sourcesElements", | "files":
-

{"name":
{"name":

{"name":

IIO
IIO
IIO

Nttt
Nttt

Nttt

h-5.3.0.jar", ... } 1,
0-5.3.0-javadoc.jar"}] },

0-5.3.0-sources.jar"}] }
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BapuaHTtbl B Gradle

= module X
{

""component": {
"group": "com.squareup.okhttp3",
"module": "okhttp",
"version": "5.3.0",

}

"variants": [
{"name": "runtimeElements", "files":
{"name": "javadocElements", "files":
{"name": "sourcesElements", "files":

{"name": "okhttp-5.3.0.jar", ... }] },
{"name":| "okhttp-5.3.0-javadoc.jar"}] 1},
{"name":| "okhttp-5.3.0-sources.jar"}l }

e oo o EERNEEE 0 JET )
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ATPNOYTDI

% ./gradlew :app:resolvableConfigurations

consumer X = producer

Runtime classpath of 'main'.

|org.grad1e.category = library,
org.gradle.dependency.bundling = external

org.gradle.jvm.environment
org.gradle.jvm.version

org.gradle. libraryelements
org.gradle.usage
org.jetbrains.kotlin.platform.type

implementation
runtimeOnly

standard—-jvm
21

jar
java-runtime
jvm

= consumer

producer X

% ./gradlew :utils:outgoingVariants

Runtime elements for the 'main' feature.

— utils:unspecified (default capability)

- org.
- org.
- org.
- org.
- org.
- org.
- org.

gradle.category
gradle.dependency.bundling
gradle.jvm.environment
gradle.jvm.version

gradle. libraryelements
gradle.usage
jetbrains.kotlin.platform. type

— build/libs/utils.jar (

library
external
standard-jvm
21

jar
java-runtime
jvm

jar)
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ATPNOYTDI

consumer

% ./gradlew :app:resolvableConfigurations

X = producer

Runtime classpath of 'main'.

- org.
- org.
- org.
- org.
- org.
- org.
- org.

gradle.category
gradle.dependency.bundling
gradle.jvm.environment
gradle.jvm.version

gradle. libraryelements
gradle.usage
jetbrains.kotlin.platform. type

— implementation
— runtimeOnly

= library

= external

= standard-jvm
=f 21

jar
java-runtime
jvm

= consumer producer X

% ./gradlew :utils:outgoingVariants

Runtime elements for the 'main' feature.

— utils:unspecified (default capability)

— org.gradle.category =
— org.gradle.dependency.bundling =
=—o+g=gradle. jvm.environment =
— org.gradle.jvm.version =
— org.gradle. libraryelements

— org.gradle.usage

— org.jetbrains.kotlin.platform. type

— build/libs/utils.jar (

library
external
standard-jvm
21

jar
java-runtime

jvm

jar)
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ApTed@aKTbl

consumer

% ./gradlew :app:resolvableConfigurations

X = producer

Runtime classpath of 'main'.

- org.
- org.
- org.
- org.
- org.
- org.
- org.

gradle
gradle
gradle
gradle
gradle
gradle

jetbrains.kotlin.platform. type

. category
.dependency.bundling
.jvm.environment
.jvm.version

. libraryelements

.usage

— implementation
— runtimeOnly

library
external
standard—-jvm
21

jar
java-runtime
jvm

= consumer

producer

X

% ./gradlew :utils:outgoingVariants

Runtime elements for the

'main'

feature.

— utils:unspecified (default capability)

- org.
- org.
- org.
- org.
- org.
- org.
- org.

gradle
gradle
gradle
gradle
gradle
gradle

jetbrains.kotlin.platform. type

. cCateqgory

.dependency.bundling

.jvm.environment

.jvm.version

. libraryelements

.usage

- build/libs/utils.jar ( jar),

library
external
standard-jvm
21

jar
java-runtime
jvm
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MOXHO NONYy4YnTb
apTe@aKTbl
6e3 06xopna
moaynen




[JocTtyn K Jar dpannam
ArtifactView API

= build.gradle %

tasks.register<ResolveFiles>("resolveSources") {
files.from(confiqurations.runtimeClasspath.map {
it.incoming.artifactView H{
T withVariantReselection()
componentFilter { ... }

attributes {
attribute(ArtifactTypeDefinition.ARTIFACT_TYPE_ATTRIBUTE, "jar")
}
y.files
)
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[JocTtyn K Jar dpannam
ArtifactView API

= build.gradle %

tasks.register<ResolveFiles>("resolveSources") {
files.from(configurations.runtimeClasspath.map {
it.incoming.artifactView {
withVariantReselection()
componentFilter { ... }

attributes {

attribute(ArtifactTypeDefinition.ARTIFACT_TYPE_ATTRIBUTE, "jar")
N ——————————————————————————————

I
}.files

F)
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BO3MOXHOCTIN
ArtifactView API

= build.gradle %

tasks.register<ResolveFiles>("resolveSources") {
files.from(configurations.runtimeClasspath.map {
it.incoming.artifactView {
withVariantReselection()

componentFilter { ... 7t

attributes {
attribute(ArtifactTypeDefinition.ARTIFACT_TYPE_ATTRIBUTE, "jar")
}
y.files
)
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BO3MOXHOCTIN
ArtifactView API

= build.gradle %

tasks.register<ResolveFiles>("resolveSources") {
files.from(configurations.runtimeClasspath.map {
it.incoming.artifactView {
withVariantReselection()
componentFilter { ... }
attributes {
attribute(ArtifactTypeDefinition.ARTIFACT_TYPE_ATTRIBUTE, "jar")
}
y.files
})
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NMoarotoBneHHble apTedaKTbl

Secondary variants

producer X

— COMm.
— COMm.

android.build.api.attributes.AgpVersionAttr
android.build.api.attributes.BuildTypeAttr

= 8.13.2
= release

— com.android.build.gradle.internal.attributes.VariantAttr = release

— org.gradle.category = library

— org.gradle.jvm.environment = android

— org.gradle.usage = java-runtime

— org.jetbrains.kotlin.platform.type = androidJvm

— build/intermediates/assets/release/mergeReleaseAssets| ( = android-assets)

—
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JIOCTYN K NOAroTOBNIE€HHbIM
apTeaKkTam

= build.gradle %

tasks.register<ResolveFiles>("resolveSources") {
files.from(configurations.runtimeClasspath.map {
it.incoming.artifactView {
withVariantReselection()
componentFilter { ... }

attributes {

attribute(AndroidArtifacts.ARTIFACT_TYPE, ArtifactType.ASSETS. type)
—_—_—

I
}.files

F)
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Android Gradle Plugin sources

= Artifacts X

public class AndroidArtifacts A
// types published by an Android library

private
private
private
private
private
private
private
private
private

static
static
static
static
static
static
static
static
static

final
final
final
final
final
final
final
final
final

String
String
String
String
String
String
String
String
String

TYPE_CLASSES_JAR = "android-classes—jar'; // In AAR
TYPE_CLASSES_DIR = "android-classes—directory"; // Not in AAR
TYPE_SHARED_CLASSES = "android-shared-classes";

TYPE_DEX = "android-dex";

TYPE_D8_OUTPUTS = "android-d8-outputs",;

TYPE_KEEP_RULES = "android-keep-rules",;

TYPE_MANIFEST = "android—-manifest";

TYPE_MANIFEST_METADATA = "android-manifest-metadata";
TYPE_ANDROID_RES = "android-res",;
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AGP: Variant API

https://github.com/android/gradle-recipes

HacTpoiika bunpa

YnpaBneHne HacTporikamu ounnaa,
KoTopble 00bl4HO 3apatotest B DSL

[locTyn K apTedaKTam

OocTtyn K class ¢painnam, maHugecrty, ...,
dunHanbHbIM apTedaktam (APK, AAB)
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https://github.com/android/gradle-recipes

Variant API

Android Gradle Plugin API

ApTedaKTbl B TEKYLLEM MOAyNe

ArtifactView API

Gradle API

[JaHHble 06 NCTOYHMKE PalinoB
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KaK HesiBHO€ »
caenatb ABHbIM




[ OTOBbIE pelueHnA
ONA OTAENbHbIX 3aaau4

dependency-guard

KOHTPOMb N3MEHEHNS 3aBUCUMOCTEN

B nokymeHTauun Android

manifest-guard

OOHapy)XeHne N3MEHEHW B MaHUGecTe

PelwleHne ot ABUTO
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N3meHeHna
npasun Proguard




BKnio4yeHne
Global options

01 -allowaccessmodification 04 -dontshrink

02 -dontobfuscate 05 -repackageclasses

03 -dontoptimize 06 -ignorewarnings
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OTKNIoYeHune
nornpoBaHNA
B Android

= proguard X

oub lic
oub lic
oub lic
oub lic
oub lic
oub lic

public

static
static
static
static
static
static
static

Xk
Xk
Xk
Xk
Xk
Xk
Xk

—assumenosideeffects class android.util.Log A{

d(...):

)
i(ee.);
)

)

wtf(...);
println(...);
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MIcnonb30BaHME KIWNPOKNX» NpaBun

= proguard X

—-1f @kotlinx.serialization.Serializable class kx
—keep, allowshrinking, allowoptimization, allowobfuscation, allowaccessmodification class <1>
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MIcnonb30BaHME KIWNPOKNX» NpaBun

= proguard X

-keep @kotlinx.serialization.Serializable class * { *; }

+500k ccbinok +14 MO K pasmepy
+48%, 1080k - 1600k +6%, 223 M6 - 237 M6
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DdYyHKUN RS
01 MuHN®PKauns

03 onTmmunsauyns
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fIpuMmeHeHne nNnpaBnn K nakeTty

= proguard X

—keep class com.yandex.mapkit.xx { *; }
—-keep interface com.yandex.mapkit.xx { *x; }
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fIpuMmeHeHne nNnpaBnn K nakeTty

= proguard X

—keep,allowobfuscation class| com.yandex.mapkit.map.CameralListener { x; }

—
—-keep,allowobfuscation class * extends com.yandex.mapkit.map.CameraListener { *; }
—keepclassmembers class *x {

com.yandex.mapkit.map.CameralListener x;
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R8 onTMMmn3npyer Kon

= before X - after g
class MapEngine( ... ) : MapView {
val listener = CameraListener { ... }

—

override fun renderMap() {

map.addCameraListener(listener) >
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R8 onTMMmn3npyer Kon

= before X - after g
class MapEngine( ... ) : MapView { class MapEngine( ... ) : MapView {
val listener = CameralListener { ... } override fun renderMap() A

—

override fun renderMap() { map.addCameralListener(

CameraListener { ... }

map.addCameralListener(listener) > )
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R8 onTMMmmM3npyer Koa

00 00

= before X = after = before = after X

class MapEngine( ... ) : MapView { class MapEngine( ... ) : MapView {
val listener = CameralListener { ... } override fun renderMap() {
override fun renderMap() { \\\\~\\‘§_> map.addCameralListener(

—> CameralListener { ... }
map.addCameralListener(listener) < )

I3 I3

s s

[MpaBunbHee — oTpedaKTopuTb Koa
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Ctapartbcs n3berartb
poo6asneHnn keep npasun

OCHOBHbI€ NPUYUNHDI

llcnonb3oBaHne pednekcuin

Bbi30Bbl HATUBHOIO KoOa

[loGaBnaiiTe 00ayMaHHO

HauunHarite ¢ noncKa Npu4YnHbl B KOOE.

XOTb 3TO 1 CUJIbHO «O0ONbHEE» N O0b

e.
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HOBOBBeaAeHNsA
Android Gradle

Plug in 9.0 proguardAndroidTxt.disallowed

MpenoTBpaTUTh A0OaBNEHNS

ilcnonb3oBaTtb proguard-android-optimize.txt

globalOptionsinConsumerRules.disallowed

IrHopnpoBaTh rnobanbHble onuuin B bnbnmnoTexax
HeABHO OTKIO4YNTb
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Y3HaTb A0 BIINTNSA

KoAoa B master

[MTonyuynTb TEKYLLNN
Habop NpaBun

B npeane Bce, 4to R8
ncnonb3yet ang obdyckaumn:
cogepxmnmoe configuration.txt

CpaBHUTb C NPEXHUM
COCTOAHNEM

XPaHNTb B penosntopun,
4TOObI MOYXHO ObINO NEerko

CBEPUTb N3MEHEHUNA

Onpepennutb MECTO
no6aBneHnsa npaBu

[Tpn He0OXOOMMOCTI MOHATD:
OTKyaa B3snocb NpobnemHoe

npaBuno
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NCTOUYHUKWN
npasunn
Proguard

CtaHpapTHble NpaBuna

ba3oBblii HAbop npasun,
proguard-android-optimize.txt.
[‘eHepupyeT yTunnTa aapt2

bubnunotekn aar un jar

dainbl proguard.txt
N COOEPXXMMOE ONPEKTOPNI
META-INF/proguard

daiinbl B peno3ntTopumn

dainbl ¢ npasunamm,
KaK B moayne npunoXxeHuns,

Tak 1 6nbnnoTeYHbIX Moaynax

AHHoTauun Keep

Knaccbl, meToabl, ...
NOMeYeHHble cneynanbHOW

aHHoTauueln @Keep
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NCTOUYHUKWN
npasunn
Proguard

CtaHpapTHble NpaBuna

ba3oBblii HAbop npasun,

proguard-android-optimize.txt.

[‘eHepupyeT yTunnTa aapt2

bubnunotekn aar un jar

dainbl proguard.txt
N COOEPXXMMOE ONPEKTOPNI
META-INF/proguard

daiinbl B peno3ntTopumn

dainbl ¢ npasunamm,
KaK B moayne npunoXxeHuns,

Tak 1 6nbnnoTeYHbIX Moaynax

AHHoTauun Keep

Knaccbl, meToabl, ...
NOMeYeHHble cneynanbHOW

aHHoTauwnen @Keep
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NCTOUYHUKWN
npasunn
Proguard

CtaHpapTHble NpaBuna

ba3oBblii HAbop npasun,

proguard-android-optimize.txt.

[‘eHepupyeT yTunnTa aapt2

bubnunotekn aar un jar

dainbl proguard.txt
N COOEPXXMMOE ONPEKTOPNI
META-INF/proguard

daiinbl B peno3ntopumn

dainbl ¢ npasunamm,
KaK B moayne npunoXxeHus,

Tak 1 6nbNMoTeYHbIX Moaynax

AHHoTauun Keep

Knaccbl, meToabl, ...
NOMeYeHHble cneynanbHOW

aHHoTauwnen @Keep
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NCTOUYHUKWN
npasunn
Proguard

CtaHpapTHble NpaBuna

ba3oBblii HAbop npasun,
proguard-android-optimize.txt.
[‘eHepupyeT yTunnTa aapt2

bubnunotekn aar un jar

dainbl proguard.txt
N COOEPXXMMOE ONPEKTOPNI
META-INF/proguard

daiinbl B peno3ntopumn

dainbl ¢ npasunamm,
KaK B moayne npunoXxeHus,

Tak 1 6nbNMoTeYHbIX Moaynax

AHHoTauun Keep

Knaccbl, MeToabl, ...
NOMeEeYeHHble cneynanbHOW

aHHoTauueln @Keep
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Gradle Tacka ¢ ncnonb3oBaHem
Configuration avoidance API

= build.gradle %

tasks.register(
name = "<task_name>",
type = CheckProguardRulesTask::class.java,
configurationAction = CheckProguardTaskAction(<resolvable_configuration>, ...)
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Gradle Tacka ¢ ncnonb3oBaHem
Configuration avoidance API

= build.gradle %

tasks.register(
name = "<task_name>",
type = CheckProguardRulesTask::class.java,

configurationAction = CheckProguardTaskAction(<resolvable_configuration>, ...)
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Gradle Tacka ¢ ncnonb3oBaHem
Configuration avoidance API

= build.gradle %

tasks.register(
name = "<task_name>",
type = CheckProguardRulesTask::class.java,

configurationAction = CheckProguardTaskAction(<resolvable_configuration>, ...)
N ——

)
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Build cache
Lazy Properties

= task.kt X

@CacheableTask
abstract class CheckProguardRulesTask : DefaultTask() {

@get: Input
abstract val artifacts: MapProperty<String, String> // <artifact, file>

@get:PathSensitive(PathSensitivity.RELATIVE)
@get:InputDirectory

abstract val baselineDir: DirectoryProperty

@TaskAction
fun checkProguardRules() { ... }
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Build cache
Lazy Properties

= task.kt X

@CacheableTask

abstract class CheckProguardRulesTask : DefaultTask() {

@get: Input
abstract val artifacts: MapProperty<String, String> // <artifact, file>

@get:PathSensitive(PathSensitivity.RELATIVE)
—
@get:InputDirectory

abstract val baselineDir: DirectoryProperty

@TaskAction
fun checkProguardRules() { ... }
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Build cache
Lazy Properties

= task.kt X

@CacheableTask
abstract class CheckProguardRulesTask : DefaultTask() {

@get: Input

abstract val artifacts:| MapProperty<String, String> // <artifact, file>
—

@get:PathSensitive(PathSensitivity.RELATIVE)
@get:InputDirectory

abstract val baselineDir:| DirectoryProperty
—

@TaskAction
fun checkProguardRules() { ... }
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BblynCrieHe napameTpoB n
nepenaya B TaCKy

= action.kt X

internal class CheckProguardTaskAction(
targetConfiguration: Configuration, // runtimeClasspath

) : Action<CheckProguardRulesTask> {

override fun execute(t: CheckProguardRulesTask) {
t.artifacts.set(targetConfiguration.proguardRules())

t.baselineRulesDir.set(...)
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NMonyyeHune Proguard npaBun
N3 BCeX 3aB/ICIMOCTEN

= action.kt X

internal fun Confiquration.proguardRules(): Map<String, String> = this.flatMap { cfg —>
cfg.incoming.artifactView [{
attributes {
attribute(
Attribute.of(AndroidArtifacts.ARTIFACT _TYPE, String::class.java),
ArtifactType.FILTERED_PROGUARD_RULES

—

)

}
y.artifacts.resolvedArtifacts.map { artifactResults —>
val artifactName = ... // Ha3BaHue MoOynsas WIN unaeHTUuPukatop Oubnmortekwu

artifactName to artifactResult.file

125



NMonyyeHune Proguard npaBun
N3 BCeX 3aB/ICIMOCTEN

= action.kt X

internal fun Confiquration.proguardRules(): Map<String, String> = this.flatMap { cfg —>
cfg.incoming.artifactView [{
attributes {
attribute(
Attribute.of(AndroidArtifacts.ARTIFACT _TYPE, String::class.java),
ArtifactType.FILTERED_PROGUARD_RULES

—

)

}
y.artifacts.resolvedArtifacts.map { artifactResults —>
val artifactName = ... // Ha3BaHue MoOynsas WIN unaeHTUuPukatop Oubnmortekwu

artifactName to artifactResult.file
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YecTomnmumnBocCTb baseline
N NTOVNCK NCTOYHUKA

= baseline X

# From ##A###AHAHSRBHAHFRBAAHH | androldX. annotation: annotation—j vm | ###HHHH#HBHHHHHHBHHHI?H
—-keep,allowobfuscation @interface androidx.annotation.Keep
—keep @androidx.annotation.Keep class x {x;}

# End of ####H##A##HAHAH#H#HH#H##E androldX.annotation:annotation—jvm #H#HHHHHBHHAHHHBHAHHHBHH

# From ##A#HHHAHAHHRBHAHAFRBAAAH androldX. appcompat:appcompat #HHHHHHHHBHHHHHBHHAH#HH

# End of ###H#HHA#HHAHAHIHHHAH##E andrroldX.appcompat : appcompat H#HHHHHHHHAHUHHHHAHUHIHH

L2 7



VCKNIOUeHne
npasmn

release {
“3 6“6"“01.9'( optimization.keepRules {

// Ignore all consumer rules

= build.gradle %

it.ignoreFrom("com.somelibrary:somelibrary")
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Nckmountb n3 baseline
N OTCNEeXunuBatb N3MEeHeHNA

YO6paTtb «6enblin Wwymy BepHYTb Nocne ncnpasneHns

Pa3penuTb Oeli3naliHbl Ha OBa: [lepeHOCUTb N3MEHEHMS B NpaBunax,
OCHOBHOI1 HAbOp NPaBuA N NCKNIOYEHS OTCMEeXNBaTb MOMEHT NUCMPaBNEHNS
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Open Source
pelieHne

https://opensource.tbank.ru/mobile-tech/dependency-ripper-plugin

Mbl nyonnkyem B Maven Central aptedakTbl, KOTOPblE NCMOb3YEM CaML.
[TnaHnpyem pasBrBaTb, 00OABNATb MPOBEPKIN Ha PeCypChl

I HaTNBHblIEe bMonnoTeKu, ...
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https://opensource.tbank.ru/mobile-tech/dependency-ripper-plugin

[ToncK «mepTBOro» Koaa

OTYeT No AaHHbIM 13 R8 ¢ pa3buBKolii
no moaynam, bnbnuoTtekam, Kooy U pecypcam

TOUYKN NOAKNIUYEeHNS ONONNOTEK

OT4eT no Bcem omnonmnortekam. icnonb3oBaHue
B MOOYNSAX, HANPSAMYIO NN TPAH3UTUBHO

[MpoBepKa AyO6JIMKaATOB KNacCcoB

EcTb cnyyaum, Koroa BCTPOEHHAs NMPoBepKa
AGP nponycKaeT ownoKy
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foaBepoeHme
NTOroB




HioaHCbl COOPKIN
AHOpoUA NPUNOXeHna

HesiBHOEe nobaBneHmne paspeLleHunii HesBHOe nobasneHne ¢ainnos
HeAaBHOE 1CNoJSIb30BaHNE PecypCcoB HeaBHOe NnpnmeHeHne npasun R8

HeaBHbIN BbIOOP SO O1bnmnoTtek HesiBHOE nogkntovyeHne onbnmoTek
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BnnaHue
Ha npauecc MpnynHa oWNn60K Ha NO3AHNX
pPa3paboTKn

aTanax paspadboTKu

02 OWwWnbKN He ABNAITCA cCnencTemem
HaMepeHHbIX U3MEHEHNW B Koae

03 [TosiBNeHne ownoboK B hunyax HNKaK
He CBSA3aHHbIX C U3MEHEHNSAMI
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Ncnonb3ynrte Gradle

NnPaBWUNbHO

npo ooxon
Mmopynen B NPoeKTe

CBovmKn pyKami co3paeTte

NPUYMHbI 3amensieHns cOopKu

Cnepyinte rangam
N peKomeHpauunsam

Gradle mHOro BHUMaHMA

yoenset neppomaHcy cOopokK

Mcnonb3yunte API
019 NOVNCKaA
aptedaKToB

= ArtifactView API
= AGP Variant API

135



HessBHOE CTAHOBUTCSH SABHbIM [JononHNTENbHaA Harpy3Ka
OOHapyXNTb Npobnemy paHbLLE, [JononHUTENbHbIE NPOBEPKN BEOYT
Yyem Kof rnonaget B master BETKY. K YCNOXHEHNIO NPOLIeCcCOoB

OrpaHnyuTb 00nacTb BANAHNSA OLLNOKA N 3amennsoT BAUTNE N3MEHEHNIA
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Korpa olwinoky
He BUAHO
B Miep)XX peKBecTe

bopoTbCcH
CUCTEMHO

Ecnn poBenocb BCTpeyaTtb
NoOoOHblE OLNOKN

3HaTb
«Kypaa KonaTtb»

Korga «nocyactnmBuTCca»
peLwaTb NOOOOHbIN Kenc
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NpeaynpexneH -
3HAUYNT BOOPYIKEH!




Cnacumnb6o
3a BHNMMmaHue!

BaLlwy Bonpochl
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