Java Decompilers

written by Mert SARICA | 1 March 2016

I agree that working at byte code level is sometimes a bit challenging. If
the mission is analyzing a Java malware, decompiling the class files into
Java source code is the first step most analysts would take. However, like I
mentioned in my post on July (Java Byte Code Debugging), if you are up
against a malware that takes advantage of an obfuscator tool (like Allatori)
Java decompilers (like JD) can most of the time let you fail.

Around December, a Java malware called siparisler.rar (siparisler.jar) took
my attention which downloads additional payload from a website that I think
was hacked with different password each time.
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Siparigler

Dosya Hazir, indirme islemine Baslayabilirsiniz...

’ Siparisleri Indir I

When I looked at the class files inside the JAR package that was made with
the help of Allatori obfuscator tools’ strongest features (long class and
method names, reserved names like AUX e.t.c), I saw that file names were
approximately 8000 digits long.

Because of the long file names, when I tried to extract the malware to the
operating system with the use of tools like Winrar, 7zip, Unzip I realized
that I got stuck at operating system limits and was not able to open the
files. Also because of the long file and method names I noticed that most

decompilers (except CFR) got an error during the decompilation process.
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As a person who witnessed that this malicious file was crashing a commercial
product that does sandbox analysis while it is analyzing, I can state again

that corporations whom only invest in and rely upon devices are on a thin
ice.

0f course, with Python a simple tool like Allatori Zip Shortener, making this
zip file openable was easy enough.


https://www.mertsarica.com/codes/allatori_zip_shortener.py

Applications ¥ "~Terminal ~

root@kali: ~/Desktop/malware root@kali: ~/Desktop/malware/mal

Terminal Help File Edit View Search Terminal Help

m

cdrom

To gain a more detailed information, I could have continued with a byte code
level analysis, like in the article that I posted on July. If my purpose was
to only find the type of this malware, I could have learned that it is a
Jsocket RAT software by doing a quick search on the memory file without any
trouble.
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While I was analyzing this malware, I realized that most decompilers were not

enough against Allatori thanks to a website


https://jsocket.org

(http://www.javadecompilers.com/).Most decompilers were either unsuccessful
to decompile this malware into a source code or the source code they
decompiled was in a condition that could not be reorganized. If I wanted to
move on with a byte code level static analysis, I could have seen that
Allatori is hiding the strings and to be able to solve it I would have needed
to find the method of hiding which would have made my work longer at byte
code level. Because of this, I decided to evaluate existing decompilers
against Allatori and try to find out which decompiler can reveal the
algorithm that was used for hiding those strings. The criterion for success
was that the class file which got decompiled to source code was reorganizable
and executable.

First of all, in Java I wrote a simple code which prints “Hello World” to the
command line and compiled it into a JAR package. Then with the Allatori, I
create an obfuscated HelloWorld package. Finally, I started to decompile all
the JAR files into the source code and then compile and run them by using
this site http://www.javadecompilers.com/
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pubTic class hellg|
public static woid maindstring [] argv) F this is the entry point of program

System.out.printing"Hello world! ");
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As a result of the evaluation I found out that JadX and Procyon decompilers
were able to successfully decompile the codes that were hidden by Allatori

v5.6 Demo version to their original form.
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hello.java:z38: error: not a statement

Empﬁﬂ_ﬁ?;

hello.java:48: error: not a statement
int ? = tmpbd_6Y;

¥ ¥

hello.java:48: error:
intA? = tmpbB_67;

expected

H
hello.java:48: error: not a statement
int ¥ = Empﬁﬂ_ﬁ?;

hello.java:43: error: not a statement
Emp?ﬂ_?4;

hello.java:45: eprror: not a statement
E(EK3 B> << 3 Bx2);

hello.java:52: error: illegal start of expression
z[tmpiﬂz_ﬂﬂl = {{char>{k * a.charft{tmplB2_99> " n.charfAt{jrd>;

wello.java:h2: error: illegal start of expression ]

- C:\WINDOWS\system32\cemd.exe |- o] x|

Emu\tuturial\stepﬂi\Files\uhf—he1lu_suurce_FPum_Prucyun\uhP—hellu_suurce_frﬁm_Pr “
ocyon>javac hello.java

C:sDocuments and SettingssAdminisztratorsDesktop~Allatori-S.6-Demo~Allatori-S5.6-D
emo~tutorialsstepdlsfilessobf-hello_source_from_Procwvonsobf-hello_source_from_Pr
ocyon>rjava hello

LRIEIE RIS RIS IBIBIBIBIRBIS SIS SIS BIRISIAISIEISIEISIRISIRSIE R E B PP E
i

i # it i #Hud HHd 48 g

i i a4 # HuUHuHHE H

i i it e # 4 o4 un it
B0 b W B OB OB HHE B # BUE

http:/2wmw_allatori.com

it
i
it
i
it
Obfuscation by Allatori Obfuscator vh.6 DEMO #
it
i
it
it

it
ello World?
s»Documents and Settings“AdministratorsDesktopsAllatori-5.6-Demo~Allatori-5_6-D

emostutorialsstepdlisfilessobf-hello_source_from_Procyon~obhf-hello_source_from_Pr
oCcuyon > |




o0 C:\WINDOWS\system32\cmd.exe BEE

sDocuments and Settings“AdministratorsDesktop Allatori-S.6-Demos~Allatori-5.6-—DM
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hello.java:5: error: ‘¢’ or ‘[’ expected

StringBuffer vari@dBA = new StringBuFPEPi

hello.java:?: error: {identifier> expected
uariﬂﬂﬂﬂ.(init}iuariﬂEEE.getHethudHame());

2 errors

sDocuments and Settings“AdministratorsDesktop“Allatori-S5.6-Demos~Allatori-5S.6-D
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vac hello.java

hello.javazid: error: ';' expected _J
JUM IHETRAneu 19 <Clasz StringBuffer>;

hello.java:13: error: illegal character: %35
JUM INSTR new E? +Class StringBuffer>;

hello.javazid: error: > expected
JUM INSTR new #9 <Class ﬁtringBuPPer};

hello.javaz13: error: illegal start of expression
JUM INSTR new #97 “Class EtringBuffer)i

hello.javazi3: error: not a statement
JUM INSTR new #9 <Class EtringBuPPeri;

hello.java:id4: error: 2

2 expected
JUM INETRAdup ;

hello.java:id4: error: not a statement
JUHM IMSTR ﬂup H

hello. java:l5: error: not a statement Bl |

With the help of Procyon and JadX, the string obfuscation algorithm that is
used by Allatori v5.6 came to light :)
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String ALLATORIXDEMO(final String a) (
tackTraceElement stackTraceElement = mew Exception () .getStackTrace () [1]:
1 () .insert (0, stackTraceElement.getClassNams()).toString();

tring string = new StringBuff
n = string.length() - 1;

n2 = (0x3 A 0x5) << 3 ~

m3 =2 << 3 % (0x3 A 0x8);
length = a.length();

(] array = new char[length];

while (i >= 0) {
final char(] array3 = array?;
in: © no = ne;
final int n10 = md==;
array3(ni0] = (char) (n9 A (a.charAt(ni0) ~ s.chaxat(n)));
if (na < 0) (

break;:

£inal

char(] arrayd = array2;
nll = ns;
n12 = ne;
ar ¢ = (char) (nll » (a.charAt(nl2) * s.charAt(nl)));

36 =-n7;
37 arraya(ni2) = e;
38 iF (7 < 0) {
30 n7 = ne;

return new String(array?);

public static void maim(final String(] a) {
System.out.println (ALLATORTXDEMO(

System.out.println (ALLATORIXDEMO(

Hope to see you on the next post, have a secure day.
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