—— (PR——, =, B

U NIT =TT @

Dt tash  Funelions Bmff DIg ftal %MJ&:’__

.-l'-!-—__'__-—

uWnéTCﬂﬁm’f Y suinemont
._u%onH(‘ﬂ.L&Jﬁ funchiod

\\l}nc ( W(J_),,{,Clgp‘, AU'H\QR&Q%)’? éOO(Q_) - @

Meash ﬁmcﬂan" . @ |
bewdy of dash furelmd and wnc (5) .

MD5 ( Memode Thaegt 5) _ @
ANRA ( A el HM‘!« A|90?1%m> u@

e - @ |
c.ian g’ e @

Diqttal Sfqnalive and

Awthorti’ ca lion Pro Fowbj .
D8y —
e| Goma | =

BPhnday . |




UNTT-

HAsH  FuneTlioNs  AND DG aTAL

—_
e e '-r_—._—-__—.__.

o i O )
Qu%@ﬂH’CQCwn xéﬁmampn(q e

—_———

¥ Disclogue
% . Tvaific analy 81&

L Iww%mudL
Y . (Conjent maocti € calion
X Seguante 1

X . 'T?f’uj;ﬁ : ‘u_ X
~ e pudialion

y.  Seue

¥ Pesbipalion 1

W-be@e P\UWG’--”J{‘C%»LLO& Eon tlion ;

¥ MHash nelion
¥ - Mem age Q’”‘*}’.‘:!P"wrlo
¥ Mewage Q;LH\Q—ILJ;.C;Q[D A Llode

( MRC
W%aﬁe Efncc;ipkponi 3 [
Cammebd ¢ menas e ?_neﬁp&},ﬁ E

X- S.nuﬁp,ub?b ProxTelos uttenbicalion




£. WKnew content  CGannot e allsip @
¥ QRIS S 2 gubable | Strudide
veduwwlarey (ov) thodksum Ao doloct

any  charges .
k’_’( Lowto A —f F D&&’u&oﬂ

[ |

E(wiM)
pnftdontially & authonticalizy:

pulbe ey WIS Bozgpin -

<l ——

f o Enuy pALo

?"Oﬁm o nfdena g

o a
Qigns ] Ay thou

Zordoyr - x. Sendon 3
with fpwr‘l’en.ﬁ!&_

@ new o by
'P'fawa.tb LG;:] thot n‘j?

?é%Ub lw)
E(P%‘N) T (pub ) E(PRa M)

(o nfidortiabily - anthontrcalias 4

a&qgnaﬁll-h :




M ‘calion
@ " lomage Nuthenll calion _toda (mpey .
¥ oA emall  fixedl - SPred bl 0-'( daifo @ -

s Vo Mpc- cCkimM)
X - a.PPendgd b msq when fLent |
k,,gomw. A —> kf?JQ/&&r%lZoﬁ B —y |

1 : |
M (1) sy )| N @ %
" | i (empate. |

K

I MacC lkom) - l

_\ﬂ%— we ‘a  MAC ¢

v, Bomedinds  only awtherdicaliod A4 rwedd\
e govelimes  peed aubhenlicalion b
pessist  dorngen Hon  the oryplnd

5 aachdbat | WAE |
digital  9nalise .

LY & ooy 2@

Py o pelies | -
o MAC

% o oyptodvaphic thedisum




2 Mne  Yhoud ke un‘ivgwrfj Adosty ol
4. Mac Showld depend equally ep al

PATRS D{ Yo PLEG @

596uu¢fi{ 0{ VI RC's -

e -—

Y. &  blk éfphﬁu 4@;_@,:
r byade- Poree o adbades @2pLof dod

> 8)orn Co\\isw cest8tane  Aash Don

e o TR
G 1gg Wit fash  Aooles Vulnesas Lo |

lpo - B2 bellzo
-~ WAC'S ¥ knewn M4 . Mpc  pay

G Can  eithe altack Bspno (o
e -t AL 28 -vit MRC &
‘fﬂ e cocliy

. Q<Ap—\—amfﬂ3rfc a-‘\md@ enplof +
POW\ &%?M&-};. want ’DTull

£\ el Luke-
b ‘e the /%%Jr

‘%{ o aaues
¥ - ¥oe ‘{ax/u:/@;i 0{-
ko qenoali A} C’lzﬂp-\'and,ﬂta‘ 8.




E}t‘g}% Fuicﬂorfb ' ) _{

—

4. (Condenses C‘uJorf:Taﬁ/ ms9 4o ‘}Q(W Khzo

x. Yo A& &UME: Jr\a/s}\ ’gzﬂ 45 Publfe .
PRI L b maq

¥ Wanl @ C‘Qﬂ?\‘oawﬂ?\r\f N ?&n .
L wmwwwmﬂk Sfeocuie h Al
datn  mapPing b Spedtre  hash .
COMFW&& 'P\'o]?@.&) :

1= com?u!,a,lﬁgq% "m{w‘ible &
fé’na{ beo datd Ao fame /&lﬁu'ﬂl <

( wliion — fres Propely)
%ia?k‘oc 'PW"!YJ“ ﬁmd,w R

L bﬂ i1
—/%—//: (o) data bk M \!awable

E’“EJ b Nalue
El ouh AL
ot i ( &ored '&”ﬂ ).




’P(a_é-«zm é/ﬂo&ﬂﬁ Uges 1 -

e (9

- Meg Tnﬁajxﬂ;i choek (CMie )

¥ Meg Audhontcalion ¢t (MAC)

X Digftal  LYnaleie { non- Twﬂoﬁ

Mash  fancliols & Mewame  puthonliia i

Ly vamelaie % Un <keyed Hash

A MERaI R T Ay Phek]
}%/‘ Sfowlee. A ‘_}}‘

s dir U,o:’i :

b) VIRMAY € w}fd i

L mE —t+—(®
L@‘?LF E(]l-mLM) .

-Sj;/mme-}ﬁrfc by - Erzﬁe?é fosh -

—

) M4  unewpied -

== 1\ H
LGpy—
2 ﬁ

N

'R 3)




M PRGNy
b). MEA Bregephed - (k;]:ﬂ“H(MHS)j) @

Hoesh rund,wﬁ/s 5 DY 19 401] ‘Tﬂ nalixes PKCS ~

E( PRa Hm))
‘M) E(PRa) HfMD)j) |

@@o
2y LWmpas g
8 /" DJ

/
E( PRa) HIMY)

othor  Rash funcioh  08€s -
, ‘Pgeuoﬁﬂ xaholorm ﬁuﬂt&?’f‘ C PR F)

y  Peeudovandom  nwunbew fercaloy

( PRV Gt)
S s & (fumwﬁ?j Pwafvé/&
X P GaGuauon oolizkad

NITws defedion®




? — H M 7

-—
—_——

¥
"Ds zpwayﬁu,\g
M%
wes o
elo

b
ﬁ
Ron R

es
Aérs- /ﬂm t (:L mi I'I,’

}‘L : » J‘*

. cl'g(bad,
(-

e T
;4_ (,Ptc mab;k)

[ Mewage
[ B e
7}» mig
Lerghy

U
m
oo q?&f

’ u. ij
e 4 T o '_ @ |
”‘ I v °:‘ "‘blis

PYO{Q&’)O 3]

>IN

()thf;[i | : b‘:.} :

| IU
I C»{CAS
&8 b?f: s
a
4 ogest

@
ﬂ‘PPerd EPaz{pwjg bi
i S

@ A Ppend .&rg
IJH?WCLU | HL
@ e ‘V\Q M8 (28
_
?wm?nﬁ 9] Buﬁ
'@ Rt
i ﬁ»(o
t4




{ a
-ﬂn&'(n tocle ¢4
: T e i Up .
-o{ e:ce% M In "
Y&m my9  dwelenn A1  vandp
o?
X Wwhen

YIDY =
m—\ackb. pNn

—

Dif{erblicl  p aralystg
. DY A
X - Pwmdo © oo Mueo

pll._f




"%f“_q (__;9_6’_4_1_;10, iv\ibiﬁ A{‘aﬂi bhm)

y B ﬁ)wgm by MY & NeA ¥ hais |
X - Ro~& Sed on laan as LHH-) @

X . Barad, . | O dﬂuﬁan 9{ 104 with Ifﬂ
A fPogmos . T Produees lbo- b4
hash  values - |

SHA \ersaoms | -

HWA-29Yy SHA-  2WA-  SHA-

3 hp-!
M 24 20b 53y i
&*ﬁw 2 10 b0 . 221 &5 b 341 .
b b P :

gl 42 FRPr, R Tl
ik Blze gl Bl 513 loay,
word  Slze 32 32 39, b
m.m{ gteps . &0 6k by -
LR - P\ (DT‘Yi_Q&wg o ﬂm "

g Jroawing M & 102l - bit bl -

v ndets of o o

> UPA@EJ? a E'IJ-bcH b‘{(@&-

> (ging A b - WY Value £ a yourg

Loastant  bated  on abe oo of fecst
PyimL nog .




SHhRA - [lY oV v’ ew @
bs £
[ N 09 i
L 128 A bits

f— JJ,;"_’?E_____J

]i\?:mi JLIL
L s2bitd  kmami | | bash el J

|

r-' -+ = word~b3-ww0‘ MM

lcﬁ-g od  Hash Funcliods @4 MACg ;-

. 'Mpc bowd 90 & _M%'&g;

> Uyplo Josh  fn e G w?a”zb&_

- awalloble .

Whmgeﬂ

X - Q\)g/\bla.‘/‘d Aod_ o dovelopmont 0/&




HMES @

X- B;UDuo \Qx Q,Md -ceapiaco_qbrh(J a{ﬂ a !Ef
Pesh! B | |

X Pwsewe  oMnal  Peformanc a{
b itk it dogatasor

X . yge & harale h%ﬁ ”n a Xw%&

Y. bNwe wel wplos food Qﬂwﬂ%g?h@

&mb—kﬁi’ { Q«LLH'\Q/JJ,caan moe '

g WMRC S‘PQM%;_J as  Tnlewned S

RyYe L2104,
ash [ (" yor opad ) )

HMRC W (M) =
sk o QKT KR Tamd Dol o
\.,k“*_&%@ tﬂﬁ’fhcﬂffﬂdou-b»&)g

% hesh &”fﬁoﬁ' ton ke uted

£ pps ., SHRA-1 RIPEMD - [bo,

—

Wwhix\Poo] .



| -‘HHHC. - oYewlew - - | @
Kt Spad
%b.m_b LAY

r‘)’; Yo ; JEL']

W (s llm)

)&+

i] hmre (kid) e

Hupe  Secwt -

-—

o T4 SH hash Mgoﬁ%mh'
5 m-}ac.hfg' WM PC TQ%}LL‘EJ :
Ls brute Pye Qttack ~on lﬂg us ed,

Ly bv‘ﬂﬁd@& aHack .
( ud e layed — woud neod (&0 Obsewe

. hash ;&nmﬁ“ tied bawd - on
8Pecd  vesses ,gaa.lfaa Consbracnt




C 5
X Cwine Uﬁo&-@@ ured v Jovb & Cnclusls
buk  hes W‘% Q<o fpenialion @

- ennc @n ON QA0 L. Mj{’ﬁ CQI%
'Pac{dmi T adpled bf MIST (pgoo- sl

@M»‘J’ (0) t{éa Mﬂu U D’%

Of bok fee.

[ b) f‘f)ez%a%Q Lo PR wfﬂ?&u

R

Multip le C block  BlTe-




A wthonticalsdl Aoy prodh /-

X Lvrultancs ‘?uo-}ed: mﬂ,w
and mdmuwa s

A~ APProachy. .

7 BNash - Hhon - e‘”“;[?’r .

ECK (M) newy)

> Mpc dhon o f,"‘"‘”-f:[‘Pl‘ A S ‘(k-z} [M“ HH;C(RIJM))

> €neupt _ dhon - MRAC -
CC.:E (RQ‘ M), T = MAC (kHC)) .
> Enuypt - and Z uRc -

) 39,.6121? Yeon } Y ews calion Sﬁqf@h ?%*Wm.af.

[ -, ji’r_ﬁl 313najwuz, Ctnaf Mwaﬁmn
el | 'Pro}-Ost,"

e

FDFQ '}al fifanaﬁu%

X- 9‘1’2!%&1 .gi'anam ",Drovdﬂa -H\Qab\ll-a

40. \[wé authet | date £ Lime Yﬁgs’amm)
T m%a?l Condonty andl to be
\fem{nfﬁ ba H“id’ W Lo

sV lgs -




(3
o

s

£

(%ﬁu

"

i

tal

',2

|7 eo
ﬂl_

)
™M
FeN

Qa

N

LS




M Qs and -‘Fng axes N |

AdYacks ;-

P
3 {gaﬁ % OtJ.A& aYacs
%' Known ™"

2. qenaic  Chogen méq
3 duecked  gusen '« k

X am»me

Md] 899 nalure %%}L‘:.wmxm,[x& '~

. Ty c@nq)end on the "M’% @?(ﬂf\ﬂd &
e '?n# ugie  fo  Sendes - berause 1
\"quen * bO‘H’\' eof%uﬁ & O‘.O_Ju:l;“ .

¥ must be 'feﬂallﬂéha écu»b b6 Prodyeq :

. o.nd Yewamw & \rmﬁ

X - \,uu,\ | Y _covhwi\q Won@%a "infmgbk
Yoo fovde - | -




‘:D\Ted: dlﬁl\a.l, M ) @
% Involve 0“1‘@ Londot & Yowwer -
L M‘é&b +as Lo rded 8 belf’c.*lm_&

Koo g wods ba Sondet SJnnd  onbug
Msq  (ov) hagh WSt Private wmd’

Y Com Qmu?(‘P*r aéf\ﬂj TQ(Q,U—’@:J fwblﬂ: .

X - A%n 8T dhan £.’-na;.p‘r miq & 1g."(‘i

&?uiiﬂ dopords on | Berdors Privals

Do s ( Patal nabiug. - slandaid ) :

g Dag ko Us Goxt  Ofproved 814 rali
Scheme . T) dtdfaned by NIST &
VSR B eady 9ol

g  Jubliched 3 Fips - 16 & 199) |

1243, 1496 4 then




X ;1 naluor -

om pato
PUa
7‘

[;( PRa ) um)J

b.) D.as A Pprodeh _-, =
e

Peattal  &qnalice  plRoxithm (DgA) -
Diaty A

. Croalzs @ 840 Bt UMnalice with
alg - 1034 bit 39wii(4\r St Smallen,  ancl

me Yan RgA -




D 5 R ke Qeneration ! — @
Shaed MNoval publfe tcaa Valuos (pg o

%QJADOSQ 160 - i ‘FP:WnQ fuLmbo. Z

> choote e (dange. pive (Pt

$lapest]
> choose [g: AP 1Y) AT gk
htpdi)lﬁ,

X Ufuw choose
> Chwote yandom 'Fn\caﬂh qu«;]

]

D-9R %\Eﬂaﬁu&z e alion : -

X- o £n a med M dpho Senoloc
> qeroats o ardom Kl mﬁ k
# Mm?‘m;

m(%””moa p ) mod 9,
5= [W' T () x x ¥)] mal 988
2 Sends Baralive (4, 5) with



:Piﬂ ?;il‘] nadi e \{m@,{ 2

> Novtod " veawed g g & 9ralire (v,g) |

> 10 Ye,uf&{;{ Q %iﬂnalhm) Te&%eﬂr

tompulrg
W o= ‘S't mO.&i CL
LL[ =

C.H(N)w_'] tho . 9

8

_(rw)mooi 9
V - L (ﬁ‘*i ‘Hbt,:;)mmf P 1 mod, L}
P hen fgrabae L gesty

@ =
oYeoLo\ ¢xd .

APqrurg ;-

= L (W) & xv)) med ‘)
v Sa(pia.9) o[ 3% men p) makid
R L

/-




Ve (13,4, Ww) ,ww’J

zltc%(\—\[’M\)w)de 9 Yy,
| mool 9,) Mmad P ) mod 1 | !
g R

ijg_oq b D-WN Lo wses oapo : )
i a f?mjl, ( Graloss O w! ¥h ~3ﬂtw2€‘j e
boaeot Oﬂfﬁfcﬂl}{ 0-’[/ Eompuﬂ?;ﬁ ‘o&‘iwiz
Logasithms ;o v Doy, |

. Ut Pivale b {0 oncyp

(@ﬂn‘%ﬂj & uses PLL'OWC,H
Q\l_eﬁqafé’caﬁloﬁ Y .



E=.

c%ﬂ &) gjy&“”ki ﬁbu,ke?

7 vde Q 8eum6 '
(ﬂum,be,v) . -

| | < Xa % .

L RS R
> tompule  Fhoty waié»kia .

Yikirs a hflw[ 8
> Mle  Lfaan a  meg u b Bob b«(
pormpabiry Yo hash I BO0, oik g
¥ those amdom SnlEe ko Sy
| ekt = (9 -0 . & Jed (kg -1) =),
¥ tomvpule IWOYC”a U“&:
Fak’ ¥riodl oﬂ
v Gmpuls Rl dhe fevewn of (I med(3y) |
g (oopube the  Vabee
89 = k™ (m<¥Xa 81) med (§-1)

{0 ambia &0 (a0 85

A fl'\"& ubel B can \{e,u’é( L
Lqnatiza  bq  ompulind
T S




- an!f ‘? "
n b —

F(l1a)
) ﬁeﬂd G

(Jse H .
= | /

l‘-_>

% WSith Aash
NS
g ns
\qcai /g (Brif)
5 < % Whith
M = ¥
k
ndom
) =y
C)w@gmﬂ
> - |
Aedd (1¢(5) . " '
a e ‘];ﬁnod
= K
Com Pulig (,,1__0_
" “\ modl,
&noeﬂ% Kk o

oA
. 3) Mo
n( tu-1b

- S’Q, -

; LorYlPub-/ﬂ

-

B ean \Zeué hu_

! d

‘ d ; Y“ o #m,o
bb} ummbﬂa Vj:4°%3 _

b =-lb L4
cr‘(ﬁ.,f




CBchnory  DATMal nalme,

¥ v Spaenlialst & a fade (Gakos)
&(ANI‘A bM on dﬂgm Xﬁgm}}_hm/

g TI mimtmizes ,—,H,a/ Aopendnt
Lom.}’u»fd,é'io.ﬁ £ M?b&‘in% a wan- il

A/‘?ﬂ&& At an neib WlPen

‘e Ue,"mi a ?ﬁm mo cdulees P

119 i me .{ae,t'w O; :

F @ PPN Gl 19 {
OPPpY opfab  Lite. . |

- tdpo\wﬁha P '\omuﬂb"& & q,wo,b‘,’.ht

5CMZ oYY JcCWa/ S@ﬁcf ! -

¢ Chwose gatable Pmer,  p,q

o chose o ok Wat oty med p

%o (P

- LomPule *H\cfu ?qb\qc {:a;,



b CAnOYY ?/fjna{mo, & @

E————

X Usen g‘{'@n.s m“!’j bf‘j
-> Uhooxfm;j \rambom Y uﬁH’l_/ 04-};(?/ _

vesult b me‘ithj e =Rhlm N y)
S Lomputch Y < (vt 4 ) moel 9
< AMnalice G F“‘i (1Y)

¥ Qna olhoy ey  Car \Mﬁé o
&34 nalise as vé’“”""f’ :
— tompule® - x| _ g v® mod P "

e \Ldif]:ﬁnj that - o= H (M ] x')




