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6. Ubungsblatt

Hexadezimalsystem
Little-Endian vs. Big-Endian
WAVE-Format



Hexeditor

Zeigt einzelne Bytes einer Datei an

z.B. Linux;
Windows:
Mac OS X:

Okteta

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

Dateiformate

HexEdit (http://hexedit.sourceforge.net/)

i [C:\Documents and Settings,dominikus',Desktop’ueb’secret_message.wav] - frhed
File Disk Edit Yiew Options Registry Bookmarks Misc Help

D EH| $ B A2«

000000 |52 49 46 M6 24 48 Of 00|57 41 56 45
00001a 00 00 10 bl 02 00 O4 00 10 00 64 61
000034 04 00 fb ££ 04 00 fe2 ££ 01 00 00 OO
00004e fb £f 05 00 fc ££f 03 00 £d ££ 03 00
00006 02 00 fe ££ 00 00 02 00 £d4 ££f 03 00
gooos2  f= £f 01 00 00 OO0 OO0 OO0 OO0 OO0 OO OO
00009z (fd ££f 02 00 fe ££ 03 00 £d ££ 03 00
0000be 00 OO0 01 00 fe £f 02 00 £f ££f 00 OO
gooodo 03 00 fd ££ 03 00 f= ££ 00 00 01 00
0000ea 00 00 £f £f£ 02 00 £4 ££f 03 00 £d4 ff
ooolo04 00 00 00 0001 00 £f£ £f 01 00 ££f ff
00011e (01 00 f= ££ 03 00 £d4 ££ 03 00 £d ff
000138 01 00 £f ££ 02 00 £4 ££f 04 00 fb ff
000152 03 00 £f £f £f £f 02 00 fe ££f 02 00
00016z fe ££ 01 00 00 0O 00 00 00 0O OO OO0
oo0lse f= £f 02 00 £f ££ 00 00 01 00 0O OO
0001a0 01 00 ££f ££ 00 00 02 00 £d ££f 03 00
0001ba 01 OO0 OO0 00 00 00 ££f ££ 01 00 0O 00
oo0ld4 00 00 OO0 00 ££ ££ OO0 00 01 00 0O 00
000lee fe ££f 00 00 01 00 £f ££ 01 00 fe ff
gooz2o0s 00 00 0O OO0 00 OO0 OO0 00 01 00 fe ff
goo222  fe £f 03 00 fc £f 04 00 fc ££f 03 00
00023z fe £f 03 00 fc ££ 03 00 £f ££ 00 00
oo025e f£d £f 02 00 ££f ££f 00 00 01 00 fe ff
ooo270  fe £f 02 00 £f £f £f £f 02 00 £f ff
00028a fe ff 02 00 fe ££ 01 00 01 00 fe ff
0002a4 £f £f £f £f 02 00 fe ££ 00 00 02 00
0002be (02 00 fe ££ 02 00 fe ££f 02 00 fd ff
gooads  £f£ £f 00 00 01 00 £f ££ 01 00 00 00
goo2f2  f£f £f 01 00 00 00 fe ££f 03 00 £4 ff
00030z fc £f 04 00 £4 ££f 02 00 fe ££ 01 00
000326 01 00 fe ££ 02 00 £f ££ 00 00 02 00
000340 £f £f 03 00 £fc £f 05 00 fb ££f 03 00
00035a 03 00 fd ££ 03 00 fe ££ 00 00 02 00
000374 fe= £f 02 00 fe £f 02 00 ff £f £f ff
00038= 01 00 00 0O OO 0O 00 00 01 00 £f ff
000328 02 00 £f ££ 01 00 £f ££f 01 00 fe ff
0003c2 fb £f 04 00 fe ££f 00 00 01 00 ££f ff
0003d= |01 00 00 00 00 00 00 00 00 00 f££ ff
0o003fe 01 00 £f £f £f £f 02 00 £d £f 04 00
oo0410 02 00 fd ££ 02 00 OO0 00 £f ££f 01 00
00042a 02 00 fd £f

000444 01 00 fe ff

00045= 01 00 f= ££ 02 00 fe ££f 02 00 fe ff
000478 fc ££f 03 00

0o04%2 00 00 00 00 00 00 ££ ££ 03 00 fc ff
00042z (04 00 00 00 fe ££ 03 00 £d ££ 02 00
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|Offset 3=0x3 Bits=01000110

Unsigned: B:70,W:9286,L:256386115 |

ANST J OVR /L [ Size: 1001516 i



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

Hexadezimal nach Dezimal
AAC,, (OXA4C)

C*160+4*161+ A *162 =
12*1+4*16 +10 * 256 =

12 + 2560 =

2636,

+ 64

Google
"OXXXXX to decimal"
"XXXXXX to hex"

\ Hexadezimaldarstellung

-

-,

L 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
o 1100 12
D 1101 13
E 1110 14
E 1111 15

Hintergrund und Umrechnung



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

\ Hexadezimaldarstellung
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_ _ Hexadecimal Binary Decimal
Hexadezimal nach Dezimal [ &
0 0000 0
1 0001 1
OxFF 2 0010 2
3 0011 3
OX/7F 4 0100 4
5 0101 5
6 0110 6
0x1CO 7 0111 7
8 1000 8
9 1001 9
A 1010 10
B 1011 11
c 1100 12
D 1101 13
E 1110 14
F 1111 15




: _ \ Hexadezimaldarstellung
Dezimal nach Hexadezimal

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). Flr 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).

4783060 Rest: 15 --> Ziffer: F
298941 Rest: 4 --> Ziffer: 4

76528975 :© 16
4783060 : 16

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: 48FBD4F

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



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

\ Dateiformate
Big-Endian versus Little-Endian
Byteweise Ausleserichtung:
Big-Endian: HOochster Wert zuerst
234 => 2*100+3*10+4*1
Little-Endian: Niedrigster Wert zuerst
234 => 2*1+3*10+4*100
Sprache:
24 = twenty-four* (Englisch — Big-Endian)
24 = vierundzwanzig* (Deutsch — Little-Endian)
Beispiel' Big Endian Little Endian
439041101 als 32-Bit Integer Adresse Hex Dez Binar |Hex Dez  Binar
Binar: 10000 | 14 2Ze 00011010 4D 77 |01001101
00011010 00101011 00111100 01001101 @ 1poo1 | 2B | 43 00101011 3C | 60 (00111100
Hex: 10002 | 3C | 60 00111100 2B | 43 00101011
1A2B 3C 4D 10003 | 4D | 77 01001101 14 26 00011010

Beispiel: Wikipedia



33 FA

Big-Endian:
Little-Endian:

00 00

Big-Endian:
Little-Endian:

CcC 00

Ox33FACCO00 => 872 074 240
OXO0CCFA33 => 13 433 395

OF 11

0xO00000F11 => 3 857
0x110FO0000 => 286 195 712

Dateiformate
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The Canonical WAVE file format

File offset field name Field size
(hytes) (hytes)
0
ChunklD 4
E
Chunk3ize 4
5]
Format 4
12
Subchunki 1D 4
16
Subchunki Size 4
20
AudioFonmat 2
2
HumcChannels 2
ot !
SampleRate 4
2
ByteRate 4
ac
BlockAlign 2
ad
BitsPerSample g
36
subchunkziD 4
40
Subchunkz Size 4
44
[1h]
H
"]
ki
5
-
=
]
o

The "RIFF” chunk descriptor

The Farmat of concern here is
"“WANE", which reguires two
sub-chunks: "fmt " and "data”

The "fmt " sub-chunk

describes the format of
the sound information in
the data sub-chunk

The "data” sub-chunk

Indicates the size of the
sound information and
contains the raw sound
data

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

WAVE-Format:
http://www.sonicspot.com/quide/wavefiles.html

\

WAVE

Beispiel:

110-220-440-880.wav

oooo (@2 49
1=

aoo4 30
goog 57 41
000z 6B B4
goilo 10 oo
ool14 01 oo
oo1e 44 ac
00l=z 44 ac
aoz20 01 00
on24 64 61
aozg  f£f8 2f
002= 80 88
goan 9t a7
a034 bd =4
ago3g d7 dd

46 46 [BIFF
14 00 .0..
56 45 WAVE
74 20 fmt
o0 oo

01 00

oo oo D-
ao oo D-
aa oo ...
74 61| data
14 00 @~
90 97 .
af b6 51
ch dl1  HAEH
22 27 =Yac

Meta-Daten aus iTunes:

Kind:
Size:
Bit Rate:

Sample Rate:
Channels:

Sample Size:

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

WAL audio file
44 KB

352 kbps

&, 100 kHz
Mono

2 bit


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

00024 64 61 da
00026 |74 61 ta \ WAVE

oooze 80 a9 @
0002a 03 00
0002z B0 7f
0002e 95 95
00030 a8 af
00032 b7 b7
00034 be be
00036 bf bf
00038 b3 LA
o003a aa
0003z 97 97

0003e 82 82 ..

00040 6o 6o 11

ooo42 58 58 XY

ooo44 49 49 IT

00046 41 41 AA

ooo4s8 40 40 @@

0004a 46 46 FF

0004c 54 54 TT )

0004 66 BE ff 8-Bit Stereo

00050 7bh 7h {4

ooos2 91 91 ¢

00054 &b ab =¥ _

00056 b4 b4 | 7 Interleaving

00058 bd bd kk

SSSEE }j§ Eg e Die beiden Stereospuren werden
000%e ad ad — abwechselnd in der Datei abgelegt
00060  9b 9b
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