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Abstract

Aiming at the current problems of Android application development, such as conflicts in collabor-
ative development, high coupling of business code, low development efficiency, and large applica-
tion volume, this article proposes a componentized development solution. The project is divided
into multiple business components through the IDE; each component is independent of each other,
and the development mode is adjusted to a component mode or an integration mode using Gradle
tools. In component mode, compiling and debugging are based on a single component; in inte-
grated mode, the final APP is generated with all components integrated. However, the intercom-
ponent communication routing framework commonly used in Android development is complex in
function and large in volume, and the independence between components easily results in re-
source redundancy, which will increase the volume of the application and increase the cost of in-
stallation traffic. Therefore, a new lightweight inter-component communication routing frame-
work ERouter is proposed, which combines resource compression and selection of lightweight
third-party libraries to achieve application optimization. This article takes the intelligent dormi-
tory manager platform as an example. The above scheme effectively solves the problems including
many collaborative development conflicts, high code coupling, slow project engineering compila-
tion, and large application volume in application development.
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1. 5|8

5T Android FFRFIFE BN APP CLfl) V2 N FHTE &AM, AW o A0 TAEAEE . £
BE MR+ AR 1] [2], Android BT R AR[3] [4] [SIAWIHEH, Android S 75 5 58w (T KRR AT /N
22235 AR A RRRFF R A AR T ARG i fivp, TUH B T — R TREE ST, MRz
) (IR B A P24, ARSI P AR Bl . S UbIRIRS, PR AST ) ThRERTHT, A7 75 2576 & TR T T4 i
Wk 9 G T APP hARET SRR IR, (H2 M H R i 2 0% KEUR 5 80l % 22 i,
S HIBRER AT . ASYEY . 2 ANIMEIF RS 5 7= A i S5 n) . 7 R ek sl — b ARG,
BATREREEFITRIFEST, BTOE TEARKR, wiIFEHESHINESMEK, REATR
(1) APP T PR E A SR A, AFIT RN HOHE (6], Fbanfligm it L., il APP %3
FRAS & Android N FH T (1) 8 )

Jil % N [7)3d Eclipse T H#4T Android NI &, {HZH T Eclipse & T H 1 &5 FR 14 K #g
Mg Im H A K7, SIEMS TRRIER, TUH NSRS i E, g Ul R ok &
HW, WT2 NMEFF R RBIE, R KKK, 4824805 A8 4%/ Android S
R ), R BRI R AT T RO T . RS N[O 1R FH 2 A A R ARCK Ml 25 AR e HE Th e
7RGy, D TSR R G, HRREG G LRI KR, T2 NEEHF KSR
AR EHIRT, B 5 R 2 2 A [R]85 % e HE 2R A 2 K 1) R

ZE EAFAERI I, ACSCIRH — AL 5o B3 SEBR I H BEAT 55 AR R4 AR R 2 N HME ST
KRR, HRH E & R R A ) AE 6 i HESE ERouter 454 %8 Y 4 « 1% BUR B 2 56 = 5 5 A 10]
(11X e 2 S 25 S 1) APP AT IR EEARAL, AT Rt ik Android JF & HH A7 7E IR I L8 i) i, A
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Figure 1. Component development block diagram
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Figure 2. Functional block diagram of smart dormitory platform
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Figure 3. Componentized process block diagram
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H.r app-student. app-manage. app-room. app-repair. app-parent 7 J XMy S5 AL 22 A v | 22 T
JE B HEMZHR . KU, app-main B E B T Dh RERLEL.
BT E gradle.properties A H )4 HAF & moduling N true BY, false, MbZ5AR R AP XA AR IR H
FARZESAS, AT AR 0T F AR O A A R QAR AR 3G, 2 T A B Gradle SCHFAUAD
if (moduling.toBoolean()) {
apply plugin: 'com.android.application’
}else {
apply plugin: 'com.android.library'
¥
sourceSets {
main {
if (moduling toBoolean()) {
manifest.srcFile 'src/main/debug/AndroidManifest.xml'
println'[Module-Manage]: Appling Application...'
Yelse {
manifest.srcFile 'src/main/ AndroidManifest. xml'

/! exclude debug java class in release mode

java {
exclude 'debug/**'
}
println'[Module-Manage]: Appling Library...'
}
}
}
MNEE BB A F ZH A A5 AR AE T H v (A an 18] 4 o
= app [ 3 H 15 Git w + =app - > = O 5 Git "
# Edit Configurations... Edit Canfigurations...
H Save ‘LeaveApplyPresenterTestsubmitLeave’ Configuration H save 'LeaveApplyPresenterTest submitLeave’ Configuration
X app
= app-student = app-student
= app-manage = app-manage
= app-main = app-main
= app-room = app-room
= app-repair = app-fepair
= app-parent = app-parent

Figure 4. Integration mode and component mode diagram
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3.3. AL AR

HRT, 8 A4LPEA 0 5 B i HE 2 BT B ARouter HEZE, (HRZAMEZINAEE 4. REK K, R
T FIEE IEH R IEARER, 1 S S A BT, E S R RE 2 5 i A SR T 4 5 )
A, IR TGRS T AR R AR R, AL B E & APP AT AL, JEAL APK
() R B AR PR DA B T SEAT F 2 4347
3.3.1. APK #IR%

APK 1E NI H 56 U 25847 HIAR AL, FoAR s F 2 B AR 7 M Re ARk e 28 R R AP B, 0T A
APK FHURFT RIS W 5 s

assets AndroidManifest.xml res

. aapt

oy Compiled res
aapt aapt res with id which have id
aapt aapt
APK

resource id or file name

AssetManager|

resource id or file name

Application
Component

Figure 5. APK formation diagram
& 5. APK 2 R B E

EEXTE 5 APK IR 3 A BAR A SR IRAZ AR 00, 7E assets Al res SCAF H 3T A SR & ELET Gt
APK RSO T B BRI S e 1 B AL B — Bk SO, 83 Android Studio 4R HH AT A AT
APK SCAFBEATAR I, A Al Ja BSOS 4, AT 4R S AT BEAT APK B0k, PRI A& 1

Table 1. APK parse file table
= 1. APK A SC 3R

iR SRS

Lib WE— L5 NRIEE =TT, so U5 BEUR £ 22 native )21

Res 5T APK %2 U IEECN.S 5 RSA VLG &N MF 1 B 301
META-INF 5T APK %2 U IEECN.S 5 RSA VLG 4N MF 1 B 301

AL BRI B G RIS, EEA res/values/SCHFIE R AR VIR, 4MiE & A4/ S0k FECTft
DL arsc AT AT E RIREEAER, W0 layout SO, BIR BRYRCH4

Classes.dex 58 ART WGP java KO0, SRARAFEA R SRR 0. dex B

£y Android N HI (35 B 3CAF, G053 BHIREF IO KA A S T 0 ) AL R GEROB ARG 2. S HT
FRAS LA % build.gradle 51 IS =07 BESCHFEE. HAF il a0y — il XML #430

Assets £ — LA, db SO IR

Resources.arsc

AndroidManifest.xml
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1 Al s, TOEAKSERES, ATPASS res H X FRIB A %R classes.dex PLK lib I ZE bt B2
FI5i B H #3171k .

3.3.2. APK i fLigit

BT APK 45, ASCHEH—F APK AT 5. TR 550, e R H R SRR T N 2R
f1 PNG = JPG & Ji 4k y Webp 4830, Webp 3 UHI IR E T JPG M1 PNG I AL, IERESRAL AT
AR T —Lefm By, 564 LUEE drawable 11 XML #4744 %1 T classes.dex X
PF, BT HE SR Java 850, TH IT K RGeS E R E UL RIS R AE G, nsE T H SRR
e, JAE Common H3RF, RXAEZ NI RIE L NE L X T B UL i w2 56 e f4 & 55 /N 1)
Fe, (HRIRZMFHHEAG BN, S0 FHREREAENFIIR15] [16] [17].

H AT, A AT A 2B 4[R]3 45 7 X8 2238 ] BL1¥) ARouter 26 FHAESE, {HZAESEPRN 755,
ZH A 1R) R TR LR AT AT SR (E o BT, ARouter HE A &R IS SRR 57 05E . R ACSCHE tH—Fh 4L 4]
{E B HAESE ERouter, DASKELTE R BB AR RE (S, M — S IEKN A APK TN 17

XtF ERouter il B TH IR 41T «

W HETH B 2K ERouter.java F T AV SR EL A 11 BBk AL, B 4EST HashMap SKA7fif
W, FFE S % AL

IR X T #4298 EActionjava, FI-T SEILTH S 8% o 1 8 2 R0 A v JE B BLAAR R 8 1R % FR A5 1
PSR Activity #INAEAH R Action HiEH CFE1E:

9”* B B3 AZE ERouterRequest.java, HALHE B REAEME BN, RIRIETH B4k,
BRVY: 4% thl B R 2B R mt, AT A BNk % e B, X B ERouterResponse.java

EE@*QWB‘J&?&@U&%WE@;

IR WGk, 8IS ERouter VM BT A 7 Bk 0 SR AR, FFidE I i R 84228 EAction
25 SEILEAR DL S5 AR HUBk i 245

jﬂ%%\- il ERouter (1) sendMessage /5 VA3 TIH B k1%, 1142 SLRifiL ERouterRequest HE4T 144,

H1T ERouterResponse 5 ilH1E o
&u&%ﬁﬁ@?:

private void initRouter() {
BLog.d("[App]: ERouter initing...");
ERouter.register(MainAction. NAME, new MainAction()):
ERouter.register(MineAction. NAME, new MineAction()):
ERouter.register(MessageAction. NAME, new MessageAction());
ERouter.register(RoomAction. NAME, new RoomAction()):
ERouter.register(ManageAction. NAME, new ManageAction());
ERouter register(RepairAction. NAME, new RepairAction());
ERouter register(ParentAction. NAME, new ParentAction()):

ERouter.register(Terminal Action. NAME, new Terminal Action()):

!
s

MV S5 AL Bk AR a0
ERouterResres=ERouter.push(getContext(), ERouterReq.build().action("repair"). path("repair/main/clazz"));
Intent intent = new Intent(getActivity(), (Class) res.data()).
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intent. putExtra(ManageActivity ROOM_SELECTION, "selection");
getActivity().startActivityForResult(intent, Manage Activity. REQUEST _ROOM_SELECTION):

4. SWARS T

RS ERouter (s HIHEZE 1) 34 DL S B 2 2H A0 B R B (AR B, AR Sl i 4R A H BT B AT i 1Y)
Leakcanary HEAL KA ERouter % H 7 Mk 55 A BBk % Hh 2 B A7-4E W A7), FFi8d Android Studio H 7 (1)
Analyze APK T B} APK 8 SR AL T J5 34T 204 .

SEIGIAEE AN R : Windows 7 #:1E & 4¢, Intel(R) Core(TM) i5-3230 CPU @ 2.60 GHa, 8 GB W 1#, %ii¥
A& Android Studio3.2, MHANLHE AR 9, 6 GB WAF, MWW T

4.1. HFBEERAFIIREN

ARSI B A E A B APP 2 T A 1 E N5 80 DU ol Wb BU PR VRIS UUM, 24 e LA
A T 2 kA B %2 R 2 B U, T A 2 8 DT A i S R R A A, SR SE AR T Uk S5 AR
e[ £ e Bk

f# /1l LeakCanary 690 A2 T B 0Tt e e 212 A i 1252 A4 25 ) 0, R VRIS A0 6 P

< 201848 || 2 e Leaks in cn.edu.zstu.sdmp

20195 E2E 3] + AR

Q 18 EMBEA 48 LES
=] — = = h 7~

1 2 3 4 5

7 8 9 10 11 12 13

4H158 20194

FihRGiit

Figure 6. Route jump and memory leak detection diagram

& 6. BERBRAE R A RACIE

HHE 6 mlg0, AN T w3 2 A v A A I 31 Py AR IR B E 52 X ERouter B HIAEZASF & T R R, 5L
I ek R, A SCHRE R 4 A8 AE B% HAE LR ERouter 525K 1 1 H F 5t L ARouter 2% FHHE 22 1) & 4,
B TSI T S AR 3k — 25 kN
4.2. AR

BT 5% B 2 A (] AE S HAEZE ERouter AR 3 LKA B B IR IR 46 S5 801, 152N 3l
APK FRAS, 235 R S ARA BT 5 B AL S - B Android studio 2 PE28 %t release i A< [{] APK #E4T #7747,
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ffFH B/ Analyze APK T B XA HT 5 BIPIAS APK 247X Eban T

RALET AN 7 B s

{) APK size: 33.5 MB, Download Size: 32.4 MB

File Raw File Size Download Si..% of Total D...
lib 15.1 MB 151 MB  46.2%
res 10 MB 99 MB 30.4%

o Classes2.dex 2.9 MB 29MB 8.8%
assets 26 MB 26 MB  7.8%

o Classes.dex 1.8 MB 1.8MB  5.6%
7 resources.arsc T16.4 KB 1233 KB 0.4%
META-INF 110.8 KB 1108KB  0.3%
org 926 KB 925KB 0.3%
okhttp3 33.2KB 332KB  0.1%

¢s, AndroidManifestxmi 6.2 KB 6.2 KB 0%
= LICENSE-junit.txt 4.1 KB 4.1 KB 0%
junit 1.8 KB 3978 0%

7 miui_push_version 113 B 1138 0%

» push_version 43 B 43 B 0%

Compare with previous APK...

Figure 7. Analyze the file size of APK before applying optimization
7. R RAMELET APK BRAR ST K/NE

AL FE U 8 Fras:

) APK size: 18.8 MB, Download Size: 17.9 MB Compare with previous APK..

File Raw File Size Download 5i..% of Total D..
lib 7.5 MB 75MB 41.7%
res 3.1 MB 3MB 16.9%

o Classes2.dex 2.7 MB 27MB 14.8%
assets 2.6 MB 26 MB 14.2%

o Classes.dex 1.9 MB 19MB 10.4%
7 Iesources.arsc 703.2 KB 121 KB 0.7%
META-INF 105.6 KB 1056 KB 0.6%
org 92.6 KB 925KB  0.5%
okhttp3 33.2KB 332KB 0.2%

<5, AndroidManifestxml 6.1 KB 6.1 KB 0%
= LICENSE-junit.txt 4.1 KB 4.1 KB 0%
junit 1.8 KB 3978B 0%

» miui_push_version 113 B 113 B 0%
» push_version 43 B 43B 0%

Figure 8. Analyze the file size of APK after applying optimization

B 8. RAMRILE APK BRITSTHKR/NE

HIE 7. & 8 AT gL E] res. lib 5 class.dex LRI /NS AL, SEOG&E B 036 2.
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Table 2. Comparison table before and after APK optimization

%2 2. APK i iLaEIE X L&

BELES % S LAY GG
Lib 15.1 MB 7.5 MB
Res 10 MB 3.1MB

Class.dex 10 MB 4.6 MB

1 AT B4 A 2SR A (1) APK At .

InitializedSize — CompressedSize

CompressedRatio =

M

InitializedSize

Hrdr: InitializedSize AN H LA HT APK [ K/)N; CompressedSize AN AL E APK ) K /)
CompressedRatio i APK AL

B R4 2~ (D) THE AT 13 B I RR FE D 0.448 0 SR BH : A SCHE H (1) 5 5 G 4L 1) 38 15 % pHHE 22
ERouter 456 BEUE &4 55 B A ROt/ 1 R 44 .
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