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Abstract

From the beginning of the 21st century, with the rapid development of mobile Internet, the num-
ber of global Internet users increased rapidly. In order to meet the needs of different users in dif-
ferent scenarios, mobile applications continue to emerge; while during its continuous improve-
ment, people also have a dependence on mobile applications. So, in order to adapt to the ever-
changing market demand and the use of scenarios, various service providers have to quickly ite-
rate products. Conversely, because the product is too fast iterated, users need to constantly update
and download applications, resulting in poor user experience. In this paper, we put forward a
feasible solution on iOS and OS X platform by studying the mechanism of Objective-C loading Class,
thus achieving the function that users do not have to reinstall APK to upgrade the application.
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1. ARER

RS, B REF NS BN =i R R, AR 719 . 1M i0S RGEFHUAE v s i 8 se FHLIIARE,
B 544 BRI N BEIF AL, Objective-C 1E N 10S RGN EEIFRIES, A UZ MR, Xk
PEAEIBATRE I RAIEAE A, AR E S PR BB e D I R P /EF - Objective-C Ja 1T REGLLI 7 IX Luks
PE, X EETHEE N Objective-C i 5 & 4L T % 2 MR K ThREA R 3G M TR SUE I BATTRE S8 LA SRR 7
HARHERE 7 B FF R AN B, G B gm e F T8 k. TEIZ1THE, Objective-C 18 & AT HAhIE
BRI G PR BORE I AT IOV 2 8 R, e AR IR AT . X SRR W] DL fE APT,
95 HIFR T BRI AT AN IS AT IHRAE,  anshas 4 R ABNAS 77 LA A #ARas 1.

TER AR 10S Wiy LR, WmENHPERE, Rl gAEl, Ba - A RES
TENRSS R & — NG, SRR GG, MAMA SR T, WM H &G, FEd RS A
B RATHE, Xk AT DUR G B S i i i . 25, N %8I 384 APK A (1) manifest £ %%
dex S, VABLSREfE R L EE APK W RN 5T, EIRS S B <S8 AT T,
IRZ IR e . (EN A APK RSB N 5D, EHP Tieisire, BARS
BT ENRD, 81T, LI ERIThRE. A RATT, XEEsh AN 2].

T8 T RBATHE B AR UL A A IN# . 1. N RE 88 I 7E A M N — e ANAEE I SRR SE IR 2
(Ihfes 2+ XEATPAT SO AT B et 3. Sl IMBANEREERS TG BaE, T8, TEER
55 #5 AE I S HOT K 4F) [3]. X Objective-C 1 & MIBIARHE R AN B IE M F2 I REVE, JERE
KIRTH RGBT, T 10S RGHIK FEEL B BE T LN R R A 2B Iz 1 FE I o
2. RGNS MEFEAR

48 PC Ui, SHAIERBARYE ZAEH, anf SNk, EVIRsE xR s G SR hie, EH
U — U PG, 2 BAT ARG i R Ak 2 ds, IXFERL AR A A K ThRE T [4]. Mb4h, DLL SCfF
(Dynamic Link Library)7EVF 280012235 H S p KEAFAE, — SR8 1ThEE & PC B a1 F ix &
DLL B ACR AT Y, IXEEFRFE — MBI [4]. 72 JAVA /1, JAR /ENHATHATIC M, 1847 T4
ML IVM E, ERWLIUE T ClassLoader N# JAR S0, F4ATH ARG, FrlATE JAVA H13I25 0
B, WRIEISShA VI JAR SR SEI[5].

3. &F Objective-C EfTHR ARG HIZNIMEB AR
Objective-C F2 /7 18 ik A5 I Th A wT LAARHE Ik ol AT ARG FIREARED , 171 6 75 76 3 SRR PP i s n 4%
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REFF I A AL o R HAT A (FE DN BT BEFE 4 1) AT LS B 038, IR S R Is AT R P I B 5 3
BAFEFH6]o XARE AR AR SR AURE R I8 7 SURT DLER AR Py O BEAR PR BE . RO E R 70 &
GNAFIITE R 1ZIREIR S s TR AR R, ROV E R A A EA S CAFERE P RO, B
BN T5 AR e AR I B RE P P (7]

4. Objective-C FhAS ML AERY

AT R G B KA T Re nl AR IS AT I RE 7 I o e ok R 2R AL, BRI mf AT AT i) R 3R B e 7
FEFF AR EMRAI 58], Objective-C i id KA SCHFNARA . id HdERAL R —FF Objective-C HA ]
BPERA, HAS B O] DAAE AT HOE 258 Objective-C X4, 1 A% G ARSI 2. DUF & #
AR RBAEH -

1 // FERRERSEn

2 Atom *atoml = [[Atom alloc] init];
3/ FERRRahEEs

4 id atom? = [[Atom alloc] init]:

1T Objective-C B Friff AU S RSN AR, By LARTAET7 75 B vh A AN R S5 R 2 A5 R -
£ SEAZEA L IR A=

—(N3Integer) computeValuel:(id)parameter;

£ AR T TSP i ter M AR S

—(NSInteger) computeValuelZ:(id<Writer>)parameter;

A SRR R TR st e (R S

—(N3Integer] computeValued: (NSNumber *)parameter;

£ AR R T PR R s b e HESPWr i ter BRX AT

—(M5Integer) computeValued: (NSMumber<Writer> *)parameter;

5. Objective-C ENASEE

BNASGEE FRAEISAT LT I (T AN A2 72 Gt PRI )R 815 7 125008 R R (1 AL B R « RNV 2 FRl 3 0
AR SEIUARE B 7, AR TER T R a8, BRI, S90Sl 1 OPP M2 &M, wfRAIEA
S B AR IS DL N, RN AR E B EOR IN B R Girh, AT BEA R A A& B . R sdsd
HERH T b3 2 k5 S kAP E R, B YEE L R W B ACHE 7 I B R R EE (9] BLF THAR S B 5
(Hydrogen 24 Atom K138, 1 logInfo 7775 E XAE Atom ZEH):

1 id atom = [[Hydrozen alloc] initWithNeutrons:1]:
2 [atom logInfol;

PATIZ BRGNS, 12T I R G onilid 2 A48 € i € AL & atom [JSLPRIAL, SRJE A B #2851
TR SR s 2B T vER R . FEAEI R, atom FIERIA BN Hydrogen*, RIIsiTi 2G4
& Hydrogen JS 5L 777k loginfo, WIREAKE], #S1E Hydrogen A2 28 F-3-AH N 1 5281 7575
BTN RGie— BARBRG R F G775, BRI T A L.

BNASGEIE & Objective-C [ — P4k KR, E AT ZATAT APL. {3 2hA 48 E £ 2 v LUKV Bk £ 2%
W B AR AT P I AR & 10].

6. Objective-C ZHASMELAI 5 EFT T2

Objective-C T2 77 i )2 N2k Dy 5E 7T LARR 48 75 200 28 T $hAT AR AEARRS , 11 G 75 76 8 S A% e I
IR 7 AT A AAE . %07 XA PRAC T X REN AR TR, @G TP R, KT R
BT EAE O T RGO T, PLBhasT7 U B g AR m 2t e . SERA RIS 7 LLshasTr
B A AL bundle HLHI[11],

A — PR AR AL & B A AR Z IR B B s LS Z B S (0 mT AT AR AR A 44 ik o

[ R I 3 Y WY o T N T S
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AL E A HATRID . BUR . HHCCHE. FIHARR R AR S SRS . B &AM S TN L E 3
4, BME B B3R info.plist [12]. BRI LA R 3 25

1) BT

2) HEZEAL (4 Foundation HEZE);

3) AR B EE, H T EEINER B E L),

A] LAf# F Foundation HEZEH ] NSBundle R # AL, — 4> NSBundle X RAREK ARG H 1 — M7
A B, A B A E T AERR T S 0 AR A s B U

N2 18 NSbundle API 28 n#k B O S FREZL BRG], EFLEQIENA LR, — N diriE
JFFI— AT

B — AN PN — AN S Z PSR S8 F T

Greeter X :

1 #Himport <Foundation/Foundation. h>

2
3 @protocel Greeter <N30bject>
4
5 —IN55tring *)greeting: (N5String *)=zalutation;
&
T @end
BasicGreeter 2:

1 H#Himport <FoundationFoundation. h>

2 Himport “Greeter.h”
3
4 Minterface BasiclGrester @ MS0bject <Greetex>
5
& @Dernd
1 Himport “BasicGrester.h”™
2
3 Mimplementation BasicGreeter
4
5 —(HS3String #*) sgreeting: (NS3String *)=zalutation{
[a} return [N5String strinsWithFormat :@ %@, World! ™, salutation] ;
7| 1
=
=] Merd
Bl

Bk TREHIEFE OS X->Framework&Library->Bundle:
ok Greeter.h IRINZ| LA . FAIE—ESF Greeter PR AR
CustomGreeter 23:

1 Himport <Foundation/Foundation. h>

2 Himport “Greeter.h”

3

4 Minterface CustomGreeter @ NIObject <Greseter>
5

=] @e=rnd

1 Himport " CustomGrester.h”

2

a3 Mimplementation CustomGrester

4

5 —(H55tring *)greeting: (N535tring *)zalutation
[a] return [NSString stringWithFormat @ %@, Thiver=se!”, =zalutation] ;
T 1

=

=] @e=rnd
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T FR R R A B AR AE N S R N AT 1) main BRI

P TFEA 1 bundle SCAFQETFSEIE—IR, A bundle LA AR, TiEfEH), P854 bundle
S TR R R AT SR K
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KR TR T ZHUIE N .
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#import <Foundation/Foundation b
#import “FasicGreeter. h”

int mainfint arge, const char * argzv[]) {

@antorel easepool {

A/ FRBR—1-28 A1 i Bi8ifEGr e« ter PRI E FH TN
id¢Greeter? greeter = [[Basichreeter alloc] init];
HSLogi@ %2”, [greeter sreeting: @ Hella™]);

A THRERTE (RIERASEERS) E—E
We3tring #bundleFath;
A arzoin B TREFENEHHAE, Moo 1EEAFETESHE. $EEE—-SHFE TIEFRIEIER.
A Bl ar o FREET L ZEERT 128 (BRNEE) o BiklargofingiE 2
if farge =20
A EERESENE. B
HSLog (@ Fleaze provide a path for the bundle™);
1
elzeq
A B EREEEH DI —1-Fobundl 318
bundleFath = [HSString stringWithUTFEString arev[1]];
HSBundle #greeterBundle = [HSBundle bundleWithPath:bundlePath];
if {zreeterBundle = nil) {
HSLoz (@ Fundle not found at path™);
1
elzeq
A L ERER I IEE
HEError *error;
BOOL isLoaded = [greeterBundle loadindReturnError:derror];
if (MisLoaded) {
WeLog{@ Error = %2", [error localizedlescription]);
1
elze{
A ERE. FRERIE—THE. HoR-tusRE—5EE
Class greeterClass = [gresterBundle clazsHamed: @ CustomGreeter™];
grester = [[g;reeterl:lass alloc] initl];
WoLog{@'®@", [qreeter sreeting: @ Hella"]);

A AR EEE R T AR R SR TERE
A SEER AT R R TR R
greeter = nil;
EOOL islnloaded = [greeterBundle unload];
1f (islnloaded) {

HoLog{@*Couldn' t unload bundle™);



44 1
45 1

46 1

47 1

48 1

49 return O;

50 1

7. BIESMBEARBERSKM

NFEEAEWIYE, Rl X MaEE 77 KRR T R 7, TERH T — & EAEE 2 HAEH SR
Mo SRR E T RS SINEEA, A AHERE T DAL SEBR I () 2 B 37 (R e i R AE 24,
B R ) — L g 2 J5, PSR 51RO E R ORI i FGE R 7 — S TvE I R R, A R
BRI BN BT R

YEH:

1. FkE APK 78 5 2B A R R, 4 17 R PRS0 HoAR R R — e 22 s i 3 1Y) PR A

2. HABBE IR AT bug;

3. RE AN, FONAEASIET DLEE R E N AW, IR # s

4. EIH AT E AT AFEAT IR, Rl B AR BORE, ) DU — SR OB A gL, LA
PRI, X FEE AT DA T E M ARRR, SR mI E g BRI

5. WD ETH ) DEX I8, WRAR 65535 [n]#;

6+ MITLH B A FE Bk, o BIBiE 77 2, R T RIS 5, KRRR T MRS,
F|FACHD & BEAI bug & &

7. 7E Android B FH@HE ARSI B, AT AR Zh A IEE AR, ik P EARH I EHET APK 11
LT ARS8 B B FH 1 Th R

Rt

1. PR DT EBL, FH TR AR

2. ARHEHI TR T, AFAEFRBVER AR, REARIE— 2 IHHLA |k,

3. BEAE SIS INEAESL G A FRRERINGR, BUH M FR AR5 5 4, A T REZE F 100 H G (R 1 H 43

AR, PR

4, HTHEMI0H AT e R ML A, R REE B 00 H AR (R0 H FEE AT SRR, ARRDIE AR 5

I bug, 1M HAEEDH SRR B

5. FEAVER R, 2R B0 A A =R 7R A6 FH JR 40 BRI 28 R AR 1

8. &ANIE

ASCVEANIEIA 1 R 2 KRR 10S B H HZh & N EAR . A Objective-C ) NSBundle AT,
R T RISAT RO R DT 5 s REE R R S T BT IR T S R RN . AR T BN
AREPLHAN LGS R G R BORAE R RIS AL f Pk BEAT A (A58 (Y e B R A B B (B A
el B S FH RIS
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