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My Story about Java

1997~1999

Java has no pointer!!

What is
NullPointerException??



My Story about Java

Duke, the Java mascot

JDK 1.0 (January 21, 1996)
JDK 1.1 (February 19, 1997)
J2SE 1.2 (December 8, 1998)
J2SE 1.3 (May 8, 2000)

J2SE 1.4 (February 6, 2002)
J2SE 5.0 (September 30, 2004)
Java SE 6 (December 11, 2006)
Java SE 7 (July 28, 2011)

James Gosling, the creator of Java

D SUN

microsystems

ORACLE
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2000~2002
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My Story about Java | (\5

MS Java Virtural Machine

It was the fastest Windows-based implementation of a Java
virtual machine for the first two years after its release.

Sun Microsystems, the creator of Java, sued Microsoft in
October 1997 for incompletely implementing the Java 1.1
standard

Microsoft settled the lawsuit with Sun and discontinued its
Java implementation in 2011.

From Wikipedia
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MS Java Virtural Machine

450|7F + preloadz=l MSJIVMQ| THO|H =
MS VM compatibilityS 9X& 4 AEE 73 S Java 11 (AWTREH Ul 718)

Window XPO|| A= MSIVMZE| preload O|X|& =& CI22E &3 K&
MSO| A .net framework &

Java J{{HXE @t J# Q10| XS
ActiveX
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Faunll REC (=)
Enter a website to Install From:

btk i SpUgEy Co .uk.l'm.wm‘

2003~2006

Handset
Mobile Java

Location[ 3D ] SMES ]Multimedia Security

F il “Fantl
Confirmation Hello MIDlet

Are you sure you vwant to install
"WiegllHela"?

Size: 2K

JDBC 1 Swing I PDA

MMS Yersion: 1.0
Yendor: Spuooy Software OEM-Secific Applications
- N Description: £ J2ME example
The Personal Oth Wehsite: MIDP
X . . PI’Of"e 4 er bkt it SpUgoy .Co Uk el OEM-Specif
The Mobile Information Device profiles for jar cll):css;:
Profe (MIDP) The Personal Basis| Mbedced
Profile
- P - gp =1
The CLDC The CDC .
" S J2ME Core APls
oS 0Ss cLoe
Nokia OS, Symbian Windows CE, Palm, Linux
KVM
Hardware Hardware
Native System S/W
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J2SE, J2ME, J2EE

KVM, MIDP, CLDC, MIDlet, AMS
MVM

JSR

TCK, JDTS

Esmotec, Qalcomm, Sun
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http://jcp.org/en/jsr/overview
MIDP 2.0 (JSR 118)
CLDC 1.1 (JSR 139)

Each Java technology has an API specification, a
reference implementation (Rl), and a technology
compatibility kit (TCK) associated to it.

Java Hotspot : JIT comilation


http://jcp.org/en/jsr/overview
http://jcp.org/en/jsr/overview
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2007~2010
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WIPI
Clet
Jlet
Midlet
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XHHIVM D=

Java YM Normal

| Java classfile !

Memory

Java
Bytecode
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Android Tip
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™ android sourceE 24 US.

http://blog.michael-forster.de/2008/12/view-

android-source-code-in-eclipse.html

from __ future_
import os
import re
import zipfile
# open a zip file
DST_FILE = 'sources.zip'
if os.path.exists(DST_FILE):
print DST_FILE, "already exists"
exit(1)
zip = zipfile.ZipFile(DST_FILE, 'w', zipfile.ZIP_DEFLATED)
# some files are duplicated, copy them only once
written = {}
# iterate over all Java files
for dir, subdirs, files in os.walk('."):
if dir.find('test') == -
for file in files:
if file.endswith('.java'):
# search package name
path = os.path.join(dir, file)
with open(path) as f:
for line in f:
match = re.match(r'\s*package\s+([a-zA-Z0-9\._]+);, line)
if match:
# copy source into the zip file using the package as path
zippath = match.group(1).replace('.’, /") + '/' + file
if zippath not in written:
written[zippath] = 1
zip.write(path, zippath)
break;

import with_statement # for Python < 2.6

zip.close()
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// YIHEAl ZE WUHA suE Sl shell HE2Z root

void checkPermission(String rootCommand) {

try {
Process process = Runtime.getRuntime () .exec("su");

DataOutputStream outputStream = new DataOutputStream(process.getOutputStream()) ;

DataInputStream inputStream = new DatalnputStream(process.getInputStream());
outputStream.writeBytes (command + "\n'");
outputStream.flush() ;
outputStream.writeBytes ("exit\n") ;
outputStream.flush() ;
} catch (IOException e) {
e.printStackTrace() ;
} catch (InterruptedException e) {

e.printStackTrace() ;



Android Tip

XtH} decompile

Class I} = java I} L=

- jd-gui-0.3.3.windows
jarmt 2 O] drag & drop2t2 2 decompiledli A E04&.
Ao Eela EEA Y AAR 0| 7Is

http://java.decompiler.free.fr/

DEX decompile

PtE 2 O|E&= class7t Ot! dex BEHE F M E(apk EF HAIA| classes.dex7t E04 UF)
O|& decompiledtZ| YA = dex = jar £ gkl oF &
FHE
- dex2jar-0.0.7.9
“dex2jar dexIt " AlZH Al classes.dex.dex2jar.jar <443

O|Z XtHl decompile £ £ decomile 7ts


http://java.decompiler.free.fr/

Android Tip

Xml decoder

SEZO|EHME xml ZItY S binary BEIZ B473510{ apk ¥ F 2 EEHELT xml IS text editor2 & QIE &= Qig
Xml decoder & : AXMLPrinter2.jar
Java —jar AXMLPrinter2.jar AndroidManifest.xml > result.txt

Redirection2 &3l result.xml 24 9 text editor0il M &2l 75

Jar ItYE jd-guioll ES|aM=Feto] FeiA 72 W AAE H4THEL

2

3

4. classes.dexE dex2jar-0.0.7.98 2 0|83t0q jarZ LY.

5

6. Jd-gui2| “save all sources” HI'FE Sl AAZ &otMCE (decomiledli M zip2 2 F0{=CL})
7

o
2= E01AM source insight 52| £ 0I&381AM 24 EtClt.
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Obfuscator

Decompile2 SIHEIE AAIEE otE 7| oA BtEO{FE E

IH7|X|, EeA, HIME, ¢+ B2 a,b,c... SLZ Et&=3 Al

2 29| B2 B o 2 M & slF O, AL8stX| 8= HMELL 24 E AHAIZ] £LH

«  AAIFEE YoLET| oA BHFE 22 M decompile= & X|FHCY
« O|§2 £Y2 =M TA HtO|L42| AtO|=T7t EO{ELH.

=

=

Soll AtO|Z7F E0{EL

« O|F0| HAEE SR exception YAl C|H{Z 0| 0{Z]C}. (O|F ¥4FE mapping table= [t 2 |7 X[5t R/0{0F BFCt))

*  Reflection O|L} CHE 2 E0] ofsll AABElE ZeiALr HME B2 HEE(X| =5 sfjoF ot

| 6= Obfuscator &

Ho

Android SDKO{| Al XI|
«  ProguardE A&
- BR EOo|H, CtEEt 7SS NI stot.

«  Apk buildA| buildxml =4 S5 M

ok

= QUCH.
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ADB port forward

adb forward <local> <remote>
Hitp &<
adb forward tcp:8080 tcp:8080
EHElRX 40{A 127.0.0.1:8080 22 StFEZ0|E LH2| web M &% 7ts

Ftp E<&
Ftp MHHE QtEZ0|=0f MX[EHF passive ZEE A
Passive mode port range &% M El BtF port forward A
0d) range 2121:2124 Q1 A<

adb forward tcp:21 tcp:21

adb forward tcp:2121 tcp:2121

adb forward tcp:2122 tcp:2122

adb forward tcp:2123 tcp:2123

adb forward tcp:2124 tcp:2124

F M otE 2 0|E ftp server app : FTPDroid

10247t X|e| ZEE AFE5t7| RIHME= rootHEt2 EQ 2 Lt [MEkAM ftpll 21 T EE FE HEH0| QChH=E 7HH0M
7tsstH, ot B CtE X EZ MH5tH EC)

Fip THUS OIS 4 7| H20| FEMEO| U BRoT AlAH Eriol BHUS &4 2t



Android Tip
FTP2| O| ol

Active mode

Passive mode

FTP Server FTP CLient
FTP Server FTP ClLient l I
E N

[FTP CLient
u =

20 21
20 21 DATA COMMAND 5150 5151
DATA COMMAND 5150 5151 () [ @ ®
® ® ® ® /0"
©
-pORT 5151 =il
| 3267
O s =)
\0\ K‘ ﬂ\ "o
DATa CHaNNg K 3287

L \ e SN

I CHANNEL s aadl
" / _,..T”"- DATA
/ ~o\ o

1) Z20IHENM A 5 LEE LS 1) Z220IHEIcommand ZEZ =5 AT

2) Ack &l 2 2) MBIOA MBIDI AISE ZLESE 2HS

3) ANH=E208 ZENM 2HE ZEZ &5 AL 3) SC0IME=E ZEE 20 AHII el ZE HE

4) K L3 4) LK L3

*MBIOA 220IHE B85S AICSoz YalHoZ 95 s * Port forward2] & &t% L& 20t XA S22 adb
2R =M 2 forwardE <ol M= passive S2E8F IS &
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Ui XS API & Hidden API AHZ 31|
Libs/LibAllSharelnterface.zip

Eclipse > project properties > libraries > LibAllSharelnterface.zip = J}

X
o

Ant 2= A JIE 2822 2

RuntimeA| 22 0|& 2 2 A0t EXH o= B R System class, Dex2t2] class & H ™ 21 0| loading = t?

I;

Obfuscater EMtA| =&l 2 M 21 0] loading E It?

bootClassPathOut="project.target.class.path”

- JavacAl system class & & gt

Androidjar = project.target.android.jar

- JavacAl class & & gt
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B M2 API & Hidden API A6}

Build.xml

<scriptdef name="resetpath" language="javascript">
<attribute name="sep"/>
<attribute name="name"/>
<attribute name="exclude"/>
<element name="path" type="path"/>
<![CDATA[
importClass(org.apache.tools.ant.types.Path);

path = elements.get("path");
separate = attributes.get("sep");
name = attributes.get("name");
exclude = attributes.get("exclude");

<target name="-pre-compile">

<resetpath sep="S{path.separator}" name="project.target.class.path">
<path>

<fileset dir="S{jar.libs.absolute.dir}" includes="*.zip" />

<path refid="project.target.class.path" />

</path>

</resetpath>

</target>

length = path.size();
strPath = null;
for (i = 0; i < length; i++){

nn

items ="" + path.get(i);
item = items.split(separate);
for (j = 0; j < item.length; j++){
if (exclude && item[j].indexOf(exclude) > 0) continue;
if (strPath == null)
strPath = item([j];
else
strPath += separate + item[j];

}

}
if (strPath != null){

newPath = new Path(project);
newPath.setPath(strPath);
project.addReference(name, newPath);

11>
</scriptdef>



NDK basic on Android

Android NDK
Android NDK

e Android NDKE= C, C++ A2 A& FEE Java AO0{0 A JNI (Java Native Interface) it HO 2 S=IISSIEE
Zotsto] *so ZBHO| 20| H 22| & Y

.« MAE 340|E2{2]= Android Z2E 0| JavaQiO{0| M 2E8 & Qi1 2 EEl 2lo|2 22| Ot EXIS C, C++
= ==
=

« Android SDKOj| 2|8} AFEE[= Z0| OtL|2t, Cygwing A X|/A&SI0 Command line 40| A Android NDKZ7}
AMNEEO C C++AETF ADAUR| T 29 210|282 Tt (*.s0)0| A M EIC}.

JNI (Java Native Interface)

© AtHE7ECHE Q02 TS OIT O E 20l M &= HEY + U AHLO|AE X STHot.

o RHHFZFAIHAIJVM)O| RIA| O & E(native method)E M Xl(locate)st 1 =&l (invoke)d &= QU= SHC}
« INIZ} RHHPZFS AL Of ZRtE Q2 M, AHHIZFS A0 2 AE R2ENK el &8, AeiEA, HESZH, 2|1
AP EQ L2 7|SES AEo7| st RHA|AH S E(local system calls)S +8g = U E SIC}



NDK basic on Android

Android NDK

= S DAY=

http://www.slideshare.net/pianoon/android-ndk-jni-15707268
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NDK basic on Android

2 A A Porting

- ERO|EE= 2lEL HES A8
« QIE 20| E & Bionic libc AF2 — POSIX function €5 O|X| &

© 2EA8 AAS HBOT| ojME YR 2HTS

o
Android App
Android App T
so I+
INIS = T System Call
so I+g ANAEH




JNI — call back= St AHHI S &

class JVMScope
{

private:
static JavaVM * gJavaVM;

public:
JVMScope () ;
~JVMScope () ;

static void SetJVM(JavaVM *gJavaVM)

{
_gJdavavVM = gJavaVM;

1)
2)
3)

Java VME static = & A
Jni library loadingAl vm2 & &

2= vmgt=S 01 & Attt 2

JNIEXPORT jint JNICALL JNI OnLoad(JavaVM* vm, void * reserved)

{
JIJNIEnv * env = 0;
JVMScope: :SetJVM(vm) ;
return JNI VERSION 1 4;

void PLATFORM CLASS::HandlerVoid(FUNC TYPE functype, int * integerVar, char** stringVar)

{
int rtn =0;
JVMScope jscope;
JNIEnv *env = jscope.env();

LOG_DEBUG ("ContentPluginHandlerVoid functype %d", functype):;




NDK basic on Android ‘ , 5

FUSE (Filesystem in Userspace)

[ exampletelo mpifse| ile EHAH i
ummf: hello /impuse Flle =1 _'DI App Andro|d App
‘ 5 =1 A/ fuse | [ libfuse ]

MHEeAE R

T W AE RF

0

libFuse.so

Userspace

kernel T
FUSE \ 4

VFS(kernel)

VFS

NF§

https://github.com/seth-hg/fuse-android

Exi3

i

g0

User @9 M 22| E AlAHE

- |
UAER| Y2 THUAAHOR Q14

08
19
=
HO
d
o
oo
2t
2
Q
©
©
x
>t
08
19
fot
Ja!

SHAHOHE 20| 23.00|3H)


https://github.com/seth-hg/fuse-android
https://github.com/seth-hg/fuse-android
https://github.com/seth-hg/fuse-android
https://github.com/seth-hg/fuse-android
https://github.com/seth-hg/fuse-android
https://github.com/seth-hg/fuse-android

NDK basic on Android

HY 2 ARl .config I 0l fuse enable S&= FItotH 25 (enable &I UK 2 BR)

2. Fuse L&

3. &t343

.Jadb wait-for-device

.Jadb remount

./adb push fusermount /system/xbin

./adb shell chmod 4755 /system/xbin/fusermount
.Jadb shell chmod 666 /dev/fuse

- fusermountE HAFS A S 4755% M7
- /dev/fuse?] A WA

Setuid bit

$ chmod 4755 myfile
$ Is -Id myfile

-rwsr-xr-x root root 96 Dec 8 12:53 myfile
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Myfile= =0t &3 AIZ|ALE 428101 myfile ownd &t & A
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