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Hexeditor

Zeigt einzelne Bytes einer Datei an

z.B.
Linux: Okteta

Windows: frhed
(http://frhed.sourceforge.net/)

Mac OS X: HexEdit
(http://hexedit.sourceforge.net/)

us'Desktop'ueb'secret_message.wav] - frhed

File Disk Edit %Wew Options Registry Bookmarks Misc  Help

DS E| & @ Md §[10«rn

000000 (52 49 46 fle 24 48 0f 0057 41 S6 45 66 6d 74 20 10 00 00 00 01 00 02 00 44 ac HIFEEH CWAVEEmt ... Do ﬂ
0000la 00 OO0 10 bl 02 00 04 00 10 00 64 61 74 61 00 48 0f 00 fe £f 02 00 OO0 00 fe ff + data H. by
000034 |04 00 fh £f 04 00 f= £f 01 O0 00 00 £f £f 02 00 f£d £f 03 00 £f £f f= £f 04 00 #i b Wf . by
00004e fb £f 05 00 fc £f 03 00 £d ££ 03 00 f= £f 01 00 00 00 £f ££f 01 00 00 00 £f ff ¥ .Uy, .9¥. .py¥. S
0000e2 02 00 fe £f 00 00 02 00 £d ££ 03 00 fe £f 01 00 00 00 £f ££f 02 00 £d £f 02 00O by ovv. by ¥¥. . ¥¥
ononsz fe £f 01 00 00 OO OO0 00 00 OO 00 OO0 00 OO OO0 00 00 OO OO OO0 01 00 fe £f 03 00 Dy by
00008 | fd £f 02 00 f= £f 03 00 £d ££ 03 00 f= £f O0 00 01 OO £f £f 00 00 01 00 £f £f %% .b%. . % . by iy i
0000be 00 00 01 00 fe= £f 02 00 £f ££ 00 00 01 OO0 fe £f 03 00 £4 ££f 02 00 00 00 fe ff = b¥. ¥V, =\
0000do 02 00 £4 ££ 03 00 fe ££ 00 00 01 00 ff £f 02 00 fe ££ 01 OO0 £f ££f 01 00 00 0O LY.L bV ¥¥. by, ¥y
0000ea 00 OO0 £f £f 02 00 fd £f 03 00 £d ££f 02 00 ££f £f 00 00 01 OO0 fe £f 02 00 £f ff A s S by . #y
000104 00 OO0 00 00 01 OO0 £f £f 01 00 £f ££f 01 00 ££f £f 01 00 £f £f 01 00 OO0 00 £f ff VY. .YV, ¥V LYY ¥y
0001le 01 00 fe £f 03 00 £d £f 03 00 £d4 ££f 02 00 £f £f 00 00 O1 OO0 ff £f 01 00 £f ff BV LRV RV VYL L VLYY
000132 01 00 £f £f 02 00 £d £f 04 00 fb £f 06 00 fa £f 05 00 £d4 ££f 00 00 02 00 fc ff CEYL VYL LAY AV LY. LUV
000152 03 00 £f £f £f £f 02 00 fe £ff 02 00 fe £f 02 00 fe £f 02 OO0 ff £f ff ff 02 00 Raaca N ' S = = 4
00016c fe £f£f 01 00 00 OO OO0 00 00 00 00 OO0 £f £f 01 00 ££f £f 03 00 £4 £f 01 00 01 00 Dy VY. ¥V, VY
000186 f= £f 0z 00 ££ £f 00 00 01 00 00 OO0 f= £f 03 00 £d ££ 02 00 £f £f 01 00 £f ff D¥v. .¥¥. .. .. .b¥. . ¥¥. ¥9. 9%
0001a0 01 OO0 £f £f 00 00 02 00 £d ££ 03 00 fe £f 01 00 00 00 00 OO0 ff £f 02 00 fe ff LFY. . ¥V Lb¥. .. VY. bV
0001ba 01 OO0 00 00 00 OO0 £f £f 01 00 00 OO0 ff £f 02 00 fe ££f 01 OO0 £f £f 01 00 OO0 00 i ¥¥. by, ¥¥
000144 00 OO0 00 OO0 ££f £f 00 00 01 00 00 OO0 ff £f 02 00 fd £f 02 00 00 00 fe £f 03 00 ¥y VY. ¥V by
000les fe= £f 00 00 01 OO0 £f £f 01 00 fe £f 02 00 fe £f 03 00 £4 ££ 01 00 00 00 00 00 D¥ A = =
onozo2 00 OO0 00 00 0O OO0 OO0 00 01 00 fe £f 02 00 ££ ££ 00 00 O1 OO0 £f ££f 00 00 01 0O N by, vV L ¥
000222 fe ff 03 00 fc £f 04 00 fc ££f 03 00 ff £f 00 00 £f £f 02 00 fe £f 01 00 01 00 D¥F. ¥ iy ¥¥. ¥¥. by
00023c fe ff 03 00 fc £f 03 00 £f £ff 00 O0 01 00 fe £f 02 00 fe £f 03 00 fc £f 04 00 Dby Uy ¥y b¥. by, iy
000256 f£d £f 0z 00 ££ £f 00 00 01 00 f= £f 03 00 fd £f 02 00 £f £f 00 00 OO 00 01 0O ¥

000270 fe £f 02 00 ££ £f £f £f 02 00 £f ££f 00 00 OO 00 00 0O OO OO0 01 00 fe £f 02 0O

00028a fe ff 02 00 fe £f 01 00 01 00 fe £f 01 00 OO0 00 OO0 0O OO OO0 01 00 fd £f 03 00

0002a4 £f £f £f £f 02 00 fe £f 00 00 02 00 f= £f 01 00 00 00 £f £f 01 00 OO0 00 £f ff

0002be 02 00 fe £f 02 00 fe f£f 02 00 £fd4 £f 04 00 £d £f 02 00 £f ££f 00 00 0O 00 01 0O

on02deg £f ££ 00 00 01 OO0 £f £f£ 01 00 00 OO0 f£f £f 01 00 £f ££ 01 00 00 00 ££ £f 01 0O

ono2f2 f£f £f 01 00 00 00 fe £f 03 00 fd4 £f 03 00 £f £f £f £f 01 00 00 00 £f £f 03 00

00030 fc £f 04 00 fd £f 02 00 f= £f£f 01 00 01 00 £f £f 01 00 f= £f 01 00 01 00 £f ff

000326 01 00 fe £f 02 00 £f £f 00 00 0z 00 fd £f 03 00 fc ££f 04 00 fd £f 03 00 fe ff

000240 £f ££ 03 00 fc £f 05 00 £b ££ 03 00 £f £f 00 00 01 00 £f ££f 00 00 01 00 fe ff

000352 03 00 fd £f 03 00 fe £f 00 00 02 OO0 fd £f 03 00 £f £f £f £f 02 00 fe £f 02 00

000374 fe £ff 02 00 f= £f 02 00 £f ff £f £f 02 00 fd £f 03 00 £f £f ff £f 02 00 fe ff

00038= 01 00 00 00 OO OO OO0 00 O1 OO £f ££ 00 OO OO 0O 00 OO O1 OO0 ff £f 01 00 fe ff

000222 02 00 £f £f 01 00 £f f£f 01 00 fe £f 02 00 £f £f 01 00 £f £f 01 00 fd £f 05 0O

00032 fb £f 04 00 fe £f O0 00 01 00 £f ££f 01 00 £f £f 01 00 £f £f 01 00 OO0 00 £f ff

0003dc 01 OO0 00 00 00 OO OO0 00 00 00 £f £f 02 00 fe £f 03 00 fc ££f 03 00 fe £f 01 00 ks

0003f6 01 00 £f £f £f £f 02 00 £d ££f 04 00 f= £f £f £f 02 00 £4 ££f 03 00 £f £f £f ff CEVEY L CFV . DV V. VEYY
000410 02 00 f£4 ££ 02 00 00 00 £f ££ 01 00 00 00 fe £f 02 00 £4 ££f 03 00 fe £f 00 0O CEVL LWV bV PV. bV
00042a 02 00 fd £f 04 00 fb £f 04 00 £fd £f 03 00 fe £f 01 00 fe £f 02 00 £f £f 00 00 WL OU¥ . 9. b¥. by, ¥
000444 01 00 fe £f 02 00 fe £f 02 00 fe £f 02 00 fe £f 02 00 fe £f 02 00 fe £f 01 00 b¥. .bv¥. .bv. b¥. b¥. by
00045= 01 00 fe £f 02 00 fe ff 02 00 fe £f 02 00 fe= £f 02 00 fo ££f 03 00 fc £f 04 0O =L = = = = S P
000472 fc £f 03 00 ££ £f 00 00 00 0O 00 OO0 0O OO OO 0O OO0 OO OO OO0 0O OO0 OO 00 00 0O iy, .9¥. . [
0004392 00 OO0 00 00 00 00 £f £f 03 00 fc £f 04 00 fd ££f 00 00 04 OO0 fa £f 07 00 £9 ff i . uy . uy
0004ac 04 OO0 00 OO0 f= £f 03 00 £d ££f 02 00 £f £f 01 00 fe £f 03 00 4 £f 02 00 00 00 by . .9V, .¥¥. . b¥. ¥ _lJ
4]

|offset 3=0x3 Bits=01000110 Unsigned: :70,W:9286,L:256385118 ANST [ O%R L [ Size: 1001516 4



http://frhed.sourceforge.net/
http://hexedit.sourceforge.net/

Hexadezimaldarstellung (1)

i i
Hexadezimal nach Dezimal  _Hexadecimal  Binary Decimal |
0 0000 0
A4C,. bzw. 0xA4C 1 0001 1
2 0010 2
C*16°+4*16'+A*162 = 3 0011 3
4 0100 4
12%1 +4%16 +10%256 = < Lot L
6 0110 6
12+ 64 + 2560 = 7 0111 7
8 1000 8
9 1001 9
2636, A 1010 10
B 1011 11
c 1100 12
D 1101 13
Google = 1110 14
"OXXXXX to decimal” | = 1111 15 |

"XXXXXX to hex" _
Hintergrund und Umrechnunq



http://www.arndt-bruenner.de/mathe/scripts/Zahlensysteme.htm

Hexadezimaldarstellung (2)

Hexadezimal nach Dezimal

OxFF

Ox7F

Ox1CO0

-

~

Hexadecimal Binary Decimal |
0 0000 0
1 0001 1
2 0010 2
3 0011 3
4 0100 4
5 0101 5
6 0110 6
7 0111 7
8 1000 8
9 1001 9
A 1010 10
B 1011 11
c 1100 12
D 1101 13
= 1110 14
E 1111 15




Hexadezimaldarstellung (3)

Die Dezimalzahl 76528975 wird ins Hexadezimalsystem umgewandelt.

Gehe nach folgendem Verfahren vor:

(1) Teile die Zahl mit Rest durch 16.

(2) Der Divisionsrest ist die nachste Ziffer (von rechts nach links). Fiir Reste > 9 nimm
die Buchstaben A,B,C,D,E, F

(3) Falls der (ganzzahlige) Quotient = 0 ist, bist du fertig, andernfalls nimm den
(ganzzahligen) Quotienten als neue Zahl und wiederhole ab (1).

76528975 - 16 = 4783060 Rest: 15 -—> Ziffer: F 4
4783060 : 16 = 298941 Rest: 4 --> Ziffer: 4
298941 : 16 = 18683 Rest: 13 --> Ziffer: D
18683 : 16 = 1167 Rest: 11 --> Ziffer: B
1167 - 16 = 72 Rest: 15 --> Ziffer: F
72 - 16 = 4 Rest: 8 --> Ziffer: 8
4 - 16 =0 Rest: 4 --> Ziffer: 4

Resultat: 48FBDA4F



Big-Endian vs. Little-Endian (1)

Byteweise Ausleserichtung:

Big-Endian: Ho6chster Wert zuerst

234 => 2*¥100+3*10+4*1
Little-Endian: Niedrigster Wert zuerst
234 => 2*14+3*10+4*100
Sprache:

24 = twenty-four” (Englisch - Big-Endian)
24 =,vierundzwanzig” (Deutsch - Little-Endian)

Beispiel: Big Endian
439041101 als 32-Bit Integer Adresse Hex Dez  Binar
Binar: 10000 | 14 26 00011010
000?1010001010110011110001001101 0007 | 25 | 23 Ioo1o1o11
I::);B 3C 4D 10002 | 3¢ | 60 00111100
10003 | 4D | 77 01001101

Little Endian

Hex Dez  Binar

4L | 7?7 01001101
3C | 60 (00111100
ZB | 43 |00101011
la | 26 00011010
Beispiel: Wikipedia
6



Big-Endian vs. Little-Endian (1)

33 FA CC 00

Big-Endian: O0x33FACCO00 => 872074 240
Little-Endian: OxO0CCFA33 => 13433395

00 00 OF 11

Big-Endian: Ox00000F11 => 3 857
Little-Endian: Ox110F0000 => 286 195712



WAVE Beispiel:

| | 110-220-440-880.wav
The Canonical WAVE file format
oooo 2 49 46 46 RIFF

ooo4 30 14 00 0.
ondian e offset figld name Field Size ooog 57 41 Ge 45 WAVE
(hytes) (hytes) 000z 66 6d 74 20 fmt
hig f ChunkID 4 The "RIFF” chunk descriptor SSLDI %E Sg SE Sg
4 e
lttle . Chunk Size 4 The Format of concern here is SS%E ii ac Sg Sg E"- :
big F t 4 “WANVE", which requires two = =1 BRI
_ 12 s sub-chunks: "fmt " and "data" on0zo 01 00 08 OO0 IR
big . Subchunk1 1D 4 il on2d4 (64 61 74 81 |data
little Subchunki Size 4 Sg%i gg gg %g gg @
e 22 . : The "fmt " sub-chunk 0030 (9% a7 af bs 5_%
- i 0034 bd =4 b dl1 HAE
littl
o bq | I ¢ | 0038 d7 dd =2 =7 xYac
little SampleRate 4 describes the format of
it 28 the sound information in
iie ByteRate 4 the data sub-chunk .
e 32 R , Meta-Daten aus iTunes:
litle * T ot > Art: WAV-Audiodatei
big - SubchunkzID 4 1 Grofe: 44 KB
_ 40 The "data” sub-chunk Abtastrate: 44,100 kHz
little Subchunk2 Size 4 Kanidle: Mono
a4 @ > Indicates the size of the Datenformat: 8 Bit
little i sound information and
% contains the raw sound
E data
= A
["x]

WAVE-Format:
http://www.sonicspot.com/quide/wavefiles.html
https://ccrma.stanford.edu/courses/422/projects/WaveFormat/ 8

https://ccrma.stanford.edu/courses/422/projects/WaveFormat/



http://www.sonicspot.com/guide/wavefiles.html
https://ccrma.stanford.edu/courses/422/projects/WaveFormat/

Interleaving

8-Bit Stereo

Die beiden Stereospuren werden
abwechselnd in der Datei abgelegt

o004
00026
oooZds
O002a
0002z
O00Z2e
oooso
ooosd
0o0=4
00036
oooss
0003a
0003z
0003e
ooo4on
ooo42
ooo44
00046
ooods
0004
0004z
0004e
gooso
ooos2
ooos4
00056
oooss
0005
0005z
0005e
oooen
oooe2
Oo0e4
00066

b4
74
a0
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a0
95
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bY
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[y
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