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Dex File Anatomy .jar file .class file heterogeneous constant pool other data



…using dx tool… .dex file string_ids constant pool type_ids constant pool



.class file heterogeneous constant pool other data



proto_ids constant pool field_ids constant pool method_ids constant pool



.class file heterogeneous constant pool other data



other data



Shared Constant Pool public interface Zapper { public String zap(String s, Object o); } public class Blort implements Zapper { public String zap(String s, Object o) { ...; } } public class ZapUser { public void useZap(Zapper z) { z.zap(...); } }



Shared Constant Pool Original .class files class Zapper "Zapper" "zap"



class Blort "SourceFile"



"java/lang/Object"



"Blort"



"Zapper"



method ref
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"Zapper.java"



"Blort.java"
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"()V"
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"Zapper"



method ref
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Shared Constant Pool .dex file method id



"useZap"



"Zapper.java"



proto id



"LZapUser;"



"Blort.java" "ZapUser.java"



method id



"LZapper;"



"" proto id



"V"



method id



method id



method id "LBlort;" method id method id proto id
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Shared Constant Pool Memory is saved via…



• • •



minimal repetition per-type pools (implicit typing) implicit labeling



Size Comparison common system libraries (U) 21445320 — 100% (J) 10662048 — 50% (D) 10311972 — 48% web browser app (U) 470312 — 100% (J) 232065 — 49% (D) 209248 — 44% alarm clock app (U) 119200 — 100% (J) 61658 — 52% (D) 53020 — 44%



(U) uncompressed jar file (J) compressed jar file (D) uncompressed dex file



4 Kinds Of Memory •



clean vs. dirty



• •



•



clean: mmap()ed and unwritten dirty: malloc()ed



shared vs. private



• •



shared: used by many processes private: used by only one process



4 Kinds Of Memory •



clean (shared or private)



• •



•



application-specific dex files



shared dirty



•



•



common dex files (libraries)



???



private dirty



• •



application “live” dex structures application heap



Enter The Zygote • • • •



nascent VM process starts at boot time preloads and preinitializes classes fork()s on command



Enter The Zygote Zygote Zygote heap (shared dirty, copy-on-write; rarely written)



Maps Maps dex file



Browser



(mmap()ed)



Browser dex file



Maps live code and heap



(mmap()ed)



Home dex file



Browser live code and heap



(mmap()ed)



core library dex files



(private dirty)



(mmap()ed)



shared from Zygote



"live" core libraries (shared dirty; read-only)



Home



(private dirty)



Home live code and heap



shared from Zygote



(private dirty) shared from Zygote



4 Kinds Of Memory •



clean (shared or private)



• •



•



application-specific dex files



shared dirty



• •



•



common dex files (libraries)



library “live” dex structures shared copy-on-write heap (mostly not written)



private dirty



• •



application “live” dex structures application heap



GC And Sharing embedded mark bits



separated mark bits



mark bits object data object data



mark bits



parallel mark bits object data



object data object data mark bits object data



object data



. . .



. . .



GC And Sharing



• • •



separate process, separate heaps, separate GCs GCs must be independent GC should respect the sharing!



GC And Sharing Mark bits kept separate from other heap memory.



object data



• • •



parallel mark bits



avoids un-sharing pages object data



better small cache behavior doesn’t waste memory



object data



object data



. . .



CPU Efficiency



• • • • •



Intro Memory CPU Advice Conclusion



Problem: CPU Efficiency



• • • •



CPU speed: 250-500MHz bus speed: 100MHz data cache: 16-32K available RAM for apps: 20 MB



No JIT • •



usually doesn’t matter lots of native code



• •



•



system provides libs for graphics, media JNI available



hardware support common (graphics, audio)



Install-Time Work •



verification



•



dex structures aren’t “lying”



• •



•



valid indices valid offsets



code can’t misbehave



Install-Time Work •



optimization



• • • • •



byte-swapping and padding (unnecessary on ARM) static linking “inlining” special native methods pruning empty methods adding auxiliary data



Register Machine Why?



• • •



avoid instruction dispatch avoid unnecessary memory access consume instruction stream efficiently



•



higher semantic density per instruction



Register Machine The stats



• • •



30% fewer instructions 35% fewer code units 35% more bytes in the instruction stream



•



but we get to consume two at a time



Example #1: Source



public static long sumArray(int[] arr) { long sum = 0; for (int i : arr) { sum += i; } return sum; }



Example #1: .class 0000: 0001: 0002: 0003: 0004: 0005: 0006: 0008: 0009: 000b: 000d: 000f: 0012: 0013: 0015: 0016: 0018: 0019: 001b: 001c: 001d: 001e: 0021: 0024: 0025:



lconst_0 lstore_1 aload_0 astore_3 aload_3 arraylength istore 04 iconst_0 istore 05 iload 05 // iload 04 // if_icmpge 0024 // aload_3 // iload 05 // iaload // istore 06 // lload_1 // iload 06 // i2l // ladd // lstore_1 // iinc 05, #+01 // goto 000b read local lload_1 lreturn



rl rl rs rl rl rs rs rl rl rs rs rs rl



ws ws rs ws ws rs wl rl ws ws rs rs wl



• 25 bytes • 14 dispatches • 45 reads • 16 writes ws ws ws read stack ws rs rs ws ws wl wl write stack write local



Example #1: .dex 0000: 0002: 0003: 0004: 0005: 0006: 0007: 0009: 000b: 000c: 000d: 000f: 0010:



const-wide/16 v0, #long 0 array-length v2, v8 const/4 v3, #int 0 move v7, v3 move-wide v3, v0 move v0, v7 if-ge v0, v2, 0010 aget v1, v8, v0 int-to-long v5, v1 add-long/2addr v3, v5 add-int/lit8 v0, v0, #int 1 goto 0007 return-wide v3



• 18 bytes • 6 dispatches • 19 reads • 6 writes // // // // //



r r r r r



r r w w w r r r w w w



Example #2: Source



private static final int[] S33KR1T_1NF0RM4T10N = { 0x4920616d, 0x20726174, 0x68657220, 0x666f6e64, 0x206f6620, 0x6d756666, 0x696e732e };



Example #2: .class 0000: 0002: 0004: 0005: 0006: 0008: 0009: 000a: 000b: 000d: 000e: 000f: 0010: 0012: 0013: 0014: 0015: 0017: 0018: 0019: 001a: 001c: 001d: 001e: 001f: 0021: 0022: 0023: 0025: 0027: 0028: 002b:



bipush #+07 newarray int dup iconst_0 ldc #+4920616d iastore dup iconst_1 ldc #+20726174 iastore dup iconst_2 ldc #+68657220 iastore dup iconst_3 ldc #+666f6e64 iastore dup iconst_4 ldc #+206f6620 iastore dup iconst_5 ldc #+6d756666 iastore dup bipush #+06 ldc #+696e732e iastore putstatic Example2.S33KR1T_1NF0RM4T10N:[I return



... dup bipush #+NN ldc #VVVVVVVV iastore ...



Example #2: Hack! private static final int[] S33KR1T_1NF0RM4T10N; static { String s = "\u4920\u616d\u2072\u6174\u6865" + "\u7270\u666f\u6e64\u206f\u6620" + "\u6d75\u6666\u696e\u732e"; S33KR1T_1NF0RM4T10N = new int[7];



}



for (int i = 0, j = 0; i < 7; i++, j += 2) { S33KR1T_1NF0RM4T10N[i] = (s.charAt(j) << 16) | s.charAt(j+1); }



Example #2: .dex 0000: 0001: 0003: 0006:



const/4 v0, #int 7 // #7 new-array v0, v0, int[] fill-array-data v0, 000a sput-object v0, Example2.S33KR1T_1NF0RM4T10N:int[] 0008: return-void 0009: nop // spacer 000a: array-data // for fill-array-data @ 0003 0: 1226858861 // #4920616d 1: 544366964 // #20726174 2: 1751478816 // #68657220 3: 1718578788 // #666f6e64 4: 544171552 // #206f6620 5: 1836410470 // #6d756666 6: 1768846126 // #696e732e 0026:



Example #2: .dex 0000: 0001: 0003: 0006:



const/4 v0, #int 13 // #13 new-array v0, v0, int[] fill-array-data v0, 000a sput-object v0, Example2.S33KR1T_1NF0RM4T10N:int[] 0008: return-void 0009: nop // spacer 000a: array-data // for fill-array-data @ 0003 0: 1315272293 // #4e657665 1: 1914726255 // #7220676f 2: 1852727584 // #6e6e6120 3: 1734964837 // #67697665 4: 544829301 // #20796f75 5: 544567355 // #2075703b 6: 544105846 // #206e6576 7: 1701978215 // #65722067 8: 1869508193 // #6f6e6e61 9: 543974772 // #206c6574 10: 544829301 // #20796f75 11: 543453047 // #20646f77 12: 1848520238 // #6e2e2e2e 003e:



Interpreters 101 The portable way static void interp(const char* s) { for (;;) { switch (*(s++)) { case 'a': printf("Hell"); case 'b': printf("o"); case 'c': printf(" w"); case 'd': printf("rld!\n"); case 'e': return; } } } int main(int argc, char** argv) { interp("abcbde"); }



break; break; break; break;



Interpreters 101 The gcc way #define DISPATCH() \ { goto *op_table[*((s)++) - 'a']; } static void interp(const char* s) { static void* op_table[] = { &&op_a, &&op_b, &&op_c, &&op_d, &&op_e }; DISPATCH(); op_a: printf("Hell"); DISPATCH(); op_b: printf("o"); DISPATCH(); op_c: printf(" w"); DISPATCH(); op_d: printf("rld!\n"); DISPATCH(); op_e: return; }



Interpreters 101 ARM assembly op_table: .word op_a .word op_b ...



Two memory reads



#define DISPATCH() ldrb r0, [rPC], #1 \ ldr pc, [rOP_TABLE, r0, lsl #2] op_a: ... DISPATCH() op_b: ... DISPATCH() ...



Interpreters 101 ARM assembly (cleverer) One memory read #define DISPATCH() ldrb r0, [rPC], #1 \ add pc, rFIRST_OP, r0, lsl #6 .align 64 op_a: // address gets stored in rFIRST_OP ... up to 16 instructions ... op_b: ... up to 16 instructions ... op_c: ... up to 16 instructions ... ...



Optimizing Your Code



• • • • •



Intro Memory CPU Advice Conclusion



Time Scale •



human interaction scale



•



•



human perception scale



• •



•



10-30 interactions / sec



25-30 image frames / sec continuous audio, synched within 100 msec



computer scale



•



run as much and as fast as possible



Get Plenty Of Rest A well-behaved app…



• •



spends most of its time sleeping reacts quickly and decisively to user and network input



Loop Wisely (1) for (int i = initializer; i >= 0; i--) (2) int limit = calculate limit; for (int i = 0; i < limit; i++) (3) Type[] array = get array; for (Type obj : array) (4) for (int i = 0; i < array.length; i++) (5) for (int i = 0; i < this.var; i++) (6) for (int i = 0; i < obj.size(); i++) (7) Iterable list = get list; for (Type obj : list)



Loop Wisely (1) for (int i = initializer; i >= 0; i--) (2) int limit = calculate limit; for (int i = 0; i < limit; i++) (3) Type[] array = get array; for (Type obj : array) (4) for (int i = 0; i < array.length; i++) (5) for (int i = 0; i < this.var; i++) (6) for (int i = 0; i < obj.size(); i++) (7) Iterable list = get list; for (Type obj : list)



Loop Wisely (1) for (int i = initializer; i >= 0; i--) (2) int limit = calculate limit; for (int i = 0; i < limit; i++) (3) Type[] array = get array; for (Type obj : array) (4) for (int i = 0; i < array.length; i++) (5) for (int i = 0; i < this.var; i++)



Danger! Danger!



(6) for (int i = 0; i < obj.size(); i++) (7) Iterable list = get list; for (Type obj : list)



Danger! Danger!



Avoid Allocation



• •



short-lived objects need to be GCed long-lived objects take precious memory



That’s all!



• • • • •



Intro Memory CPU Advice Conclusion



Questions?



? Learn more at 



 



























[image: Dan Ariely.pdf]
Dan Ariely.pdf












[image: ITJTIHAD DAN IFTA', TAQLID DAN TALFIQ.pdf]
ITJTIHAD DAN IFTA', TAQLID DAN TALFIQ.pdf












[image: sejarah-dan-bibliografi-akhbar-dan-majalah-melayu.pdf  ...]
sejarah-dan-bibliografi-akhbar-dan-majalah-melayu.pdf ...












[image: Dan Johnson]
Dan Johnson












[image: 05_SISDUR PERTANGGUNGJAWABAN DAN PELAPORAN.pdf ...]
05_SISDUR PERTANGGUNGJAWABAN DAN PELAPORAN.pdf ...












[image: Syllable Integrity - Dan Everett]
Syllable Integrity - Dan Everett












[image: optimalisasi-peran-dan-fungsi-guru-bimbingan-dan-konseling-dalam ...]
optimalisasi-peran-dan-fungsi-guru-bimbingan-dan-konseling-dalam ...












[image: Dan Fay[1]]
Dan Fay[1]












[image: pesantren dan radikalisme_makalah.pdf]
pesantren dan radikalisme_makalah.pdf












[image: ATASE DAN ATDAG.pdf]
ATASE DAN ATDAG.pdf












[image: Huong dan DKHP_XHNV.pdf]
Huong dan DKHP_XHNV.pdf












[image: Dan bull dishonored]
Dan bull dishonored












[image: Indonesia dan GNB.pdf]
Indonesia dan GNB.pdf












[image: INOVASI DAN PRESTASI.pdf]
INOVASI DAN PRESTASI.pdf












[image: Huong dan MITCALC.pdf]
Huong dan MITCALC.pdf












[image: Jingga dan Senja.pdf]
Jingga dan Senja.pdf












[image: MUTLAQ DAN MUQAYYAD.doc.pdf]
MUTLAQ DAN MUQAYYAD.doc.pdf












[image: NU dan Pancasila.pdf]
NU dan Pancasila.pdf












[image: epub dan simmons]
epub dan simmons












[image: IMAN DAN KUFUR.pdf]
IMAN DAN KUFUR.pdf












[image: VISI DAN MISI.pdf]
VISI DAN MISI.pdf












[image: Suhu dan Pemuaian.pdf]
Suhu dan Pemuaian.pdf












[image: IMAN DAN KUFUR.pdf]
IMAN DAN KUFUR.pdf












[image: For Peer Review - Dan Halgin]
For Peer Review - Dan Halgin















Dan Bornstein Google






It is a virtual machine toâ€¦ What is the Dalvik VM? â€¢ run on a slow CPU. â€¢ with relatively little RAM. â€¢ on an OS without swap space. â€¢ while powered by a battery ... 






 Download PDF 



















 815KB Sizes
 1 Downloads
 220 Views








 Report























Recommend Documents







[image: alt]





Dan Ariely.pdf 

There was a problem previewing this document. Retrying... Download. Connect more apps... Try one of the apps below to open or edit this item. Dan Ariely.pdf.














[image: alt]





ITJTIHAD DAN IFTA', TAQLID DAN TALFIQ.pdf 

Ibid. Page 3 of 16. ITJTIHAD DAN IFTA', TAQLID DAN TALFIQ.pdf. ITJTIHAD DAN IFTA', TAQLID DAN TALFIQ.pdf. Open. Extract. Open with. Sign In. Main menu.














[image: alt]





sejarah-dan-bibliografi-akhbar-dan-majalah-melayu.pdf ... 

Nederland, Singapura, Sri Lanka dan United Kingdom. Senarai bibliografi akhbar dan majalah. serta nama editornya yang tersusun mengikut kronologi dan ...














[image: alt]





Dan Johnson 

way out of ontological commitment was the development of a new semantics, ...... the proposition true in my sense, however, because a different electron could ...














[image: alt]





05_SISDUR PERTANGGUNGJAWABAN DAN PELAPORAN.pdf ... 

Page 3 of 5. 05_SISDUR PERTANGGUNGJAWABAN DAN PELAPORAN.pdf. 05_SISDUR PERTANGGUNGJAWABAN DAN PELAPORAN.pdf. Open. Extract.














[image: alt]





Syllable Integrity - Dan Everett 

Next, I review the basic properties of BanawÃ¡ stress, as originally analyzed in ... However, if it does have V-syllables, then we must also add a stipulation to the effect .... 10 For the sake of illustration, I have shown the forms of the name and.














[image: alt]





optimalisasi-peran-dan-fungsi-guru-bimbingan-dan-konseling-dalam ... 

Whoops! There was a problem loading more pages. Retrying... Whoops! There was a problem previewing this document. Retrying... Download. Connect more apps... Try one of the apps below to open or edit this item. optimalisasi-peran-dan-fungsi-guru-bimbi














[image: alt]





Dan Fay[1] 

The nVIDIA GPU produces somewhat better quality results than the ATi GPU. â€¢ Implementing a ... to significantly accelerate important classes of non-graphics.














[image: alt]





pesantren dan radikalisme_makalah.pdf 

gugusan pulau-pulau, selat-selat, dan bersuku-suku. Pesantren Basis Kultural Untuk Memupuk Islam yang Nasionalistik. Jasmerah, kata Bung Karno, jangan ...














[image: alt]





ATASE DAN ATDAG.pdf 

Indonesian Trade Promotion Center, Jeddah The. Consulat General of the Republic of Indonesia Al-Mualifin. St. At-Rehab District/5 PO. Box 10, Jeddah 2141,. Kingdom of Saudi Arabia,. Jeddah Intl. Business Center /JIB 2 'Floor PO Box 6659. Jeddah 21452














[image: alt]





Huong dan DKHP_XHNV.pdf 

There was a problem previewing this document. Retrying... Download. Connect more apps... Try one of the apps below to open or edit this item. Huong dan DKHP_XHNV.pdf. Huong dan DKHP_XHNV.pdf. Open. Extract. Open with. Sign In. Main menu.














[image: alt]





Dan bull dishonored 

samples v2.0. Jimmy fallon holmes.125988366.Green.lantern.the.animated.series s01e0 720p.Affair s02e12 killers 720.Digital painting pdf.Tori black. orgasm.One directionmadein theis_safe:1. . laligne verte.Celeste buckinghamwherei belong.Krrish 3 offi














[image: alt]





Indonesia dan GNB.pdf 

Konferensi Asia Afrika merupakan gagasan oleh lima Negara yaitu. Indonesia, India, Pakistan, Burma dan Sri Lanka. Persiapan pertama. dilakukan di Kolombo ...














[image: alt]





INOVASI DAN PRESTASI.pdf 

Retrying... INOVASI DAN PRESTASI.pdf. INOVASI DAN PRESTASI.pdf. Open. Extract. Open with. Sign In. Main menu. Displaying INOVASI DAN PRESTASI.pdf.














[image: alt]





Huong dan MITCALC.pdf 

má»Ÿ trong Microsoft Excel do cÃ´ng ty Ing. Miroslav Petele, Cá»™ng hÃ²a SÃ©c thá»±c hiá»‡n. MITCalc. gá»“m cáº£ tÃnh toÃ¡n thiáº¿t káº¿ vÃ  kiá»ƒm nghiá»‡m cho nhiá»�u chi tiáº¿t mÃ¡y khÃ¡c nhau nhÆ°: bÃ¡nh rÄƒng, Ä‘ai,. xÃch, á»• trá»¥c, chi tiáº














[image: alt]





Jingga dan Senja.pdf 

terlmbat sudah sering dilakukannya baik disengaja ataupun tidak. Tapi pagi ini. dia sedang malas mendengarkan ceramah Bu Sam, guru yang palinh terobsesi.














[image: alt]





MUTLAQ DAN MUQAYYAD.doc.pdf 

There was a problem previewing this document. Retrying... Download. Connect more apps... Try one of the apps below to open or edit this item. MUTLAQ DAN MUQAYYAD.doc.pdf. MUTLAQ DAN MUQAYYAD.doc.pdf. Open. Extract. Open with. Sign In. Main menu.














[image: alt]





NU dan Pancasila.pdf 

There was a problem previewing this document. Retrying... Download. Connect more apps... Try one of the apps below to open or edit this item. NU dan ...














[image: alt]





epub dan simmons 

dan simmons epub, fb2, mobi, lit, lrf, pdf. Los viros de la mente dan ... DÃƒÂ©tails du torrent dan simmons serie cantos d 39 hyperion tomes 1 9. Un. verano tenebroso dan ... Nombres decimals: part sencera i part decimal. - DÃ¨cimes, centÃ¨simes i ..














[image: alt]





IMAN DAN KUFUR.pdf 

Hasan Hanafi, istilah kunci yang biasanya dipergunakan oleh para teologi. Muslim adalah amal (perbuatan baik atau patuh), ikrar (pengakuan dengan. lisan) ...














[image: alt]





VISI DAN MISI.pdf 

There was a problem previewing this document. Retrying... Download. Connect more apps... Try one of the apps below to open or edit this item. Main menu.














[image: alt]





Suhu dan Pemuaian.pdf 

19.1 Temperature and the Zeroth Law. of Thermodynamics. 19.2 Thermometers and the Celsius. Temperature Scale. 19.3 The Constant-Volume Gas.














[image: alt]





IMAN DAN KUFUR.pdf 

5 Toshihiko Izutsu, The Concept of Belief in Islamic Theology: A Semantic Analysis. of Iman and Islam (Yokyakarta: Tiara Wacana, 1994), hlm. 1. Page 2 of 17 ...














[image: alt]





For Peer Review - Dan Halgin 

social capital across individuals, and how these differences relate to differences in outcomes (cf. Lin, Cook .... a dynamic property of individuals that can change as a result of life events (Gist & Mitchell,. 1992), as ..... business development, c


























×
Report Dan Bornstein Google





Your name




Email




Reason
-Select Reason-
Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint





Description















Close
Save changes















×
Sign In






Email




Password







 Remember Password 
Forgot Password?




Sign In



















Information

	About Us
	Privacy Policy
	Terms and Service
	Copyright
	Contact Us





Follow us

	

 Facebook


	

 Twitter


	

 Google Plus







Newsletter























Copyright © 2024 P.PDFKUL.COM. All rights reserved.
















