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"encrypted password"

E

"encrypted password"
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Salt

Hashing Passwords
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Lamport Hash Authentication

- Method for authentication even if someone reads server database

- A chooses password_A, n, computes H(password_A), H(H(password_A))...

A S
A

n

get password_A n-1 (password_A)

check that H(X) = Y

- Server holds (A, n, H n (password_A)=Y)

X=H

decrement n, set Y=X|@}�Ù�Ú�Û�Ü±ÝÌÞ�ßËàÈáãâåä�Û�æAçAè�Ü�éëêO}�áãÜµì-à�í�îðï�Ú�æ�î�Ü�èÐæ�}òñ�àÈæ�}�ä�è
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M: K1 K2 K3 Kn

C E E E E

H(M)

Hashing Using Encryption
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FF F FIV

P

H(M)

int int int intint

M: . . .

Generic Hash Function Operation
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byte n-1 byte n

pi-substitutionpass#
(0-17)

original message p bytes, all = p

p <= 16 bytes

multiple of 16 bytes (128 bits)

3. Compute intermediate values for each 16-byte chunk

1. Pad

2. Append checksum

16-byte chunk

intermediate message chunk

phantom byte(-1)
(init to 0)

byte 47byte 0

+

new intermediate discarded

4. Last intermediate value is MD2 hash value (digest)

MD2
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k%2 64

M L-1

H

M 0 M 1 M 2

HH H

512

128 128128

A = 0x01234567
B = 0x89abcdef
C = 0xfedcba98
D = 0x76543210

A0

B0

C0

D0

A0

B0

C0

D0

+%2 32

+%2 32

+%2 32

+%2 32

128 128f F

MD5
1. Pad 0 k

message m 10000...000

Lx512 bits

. . .

h   = ABCD0 h h h1 2 L
h3. Mangle

4. Result
2. Initialize

0 T

A

B

C

D

1 T

A

B

C

D

T

A

B

C

D

A

B

C

D

1

1

1

1 2

2

2

2 3

3

3

3

32

4

4

4

4

TH

ii-1h hf f fG H I
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A0

B0

C0

D0

A0

B0

C0

D0

+%2 32

+%2 32

+%2 32

+%2 32

128 128f F

0 T

A

B

C

D

1 T

A

B

C

D

T

A

B

C

D

A

B

C

D

1

1

1

1 2

2

2

2 3

3

3

3

32

4

4

4

4

TH

ii-1h hf f fG H I

MD5 (con’t.)

H(X,Y,Z) = (X + Y + Z)

I(X,Y,Z) = Y + (X | !Z)

F(X,Y,Z) = (X & Y) | (!X & Z)

G(X,Y,Z) = (X & Z) | (Y & !Z)

X-select

Z-select

parity

???
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