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http://www.html5rocks.com/en/tutorials/dnd/basics/
http://blogs.msdn.com/b/ie/archive/2011/07/27/html5-drag-and-drop-in-ie10-ppb2.aspx
https://wiki.mozilla.org/Firefox3.1/HTML5_drag_drop_Security_Review

Technologic

MS-SQL-2 2% n:1 nipxs

T791TIN X1 :NNN

aRTPa

Oracle Database :"Duima '0'oa 71n17 nd>yn" aion NIMP'y NIDIN MY PIYa 0D NiNYy
AN Mnyn N1 IR L,(SSMS) SQL Server Management Studio-1 771k nan 7w (DBMS/RDBMS)

.090NP'"n NNan 7w MS-SQL Server

NI¥P2 wnn 72 07 0NI90 1INDY TWOX NAIV NIF NAWND DN IT'RENNDINN 2 D7 Tann 7y
Lwont win'w? anr nnn SQL Server X NIF DRIV OWIXY N7V NAWN] 770IKY TaN7 TWONR
"SQL Server VS. oracle" 72122 2IM>Y7 #'920n) NINNXN NMKRN 7V 170 D101 DY 1YL

(72PN NIIY NIRXIN NNd NIRYYI

"wTN" 1'¥'® VDI 7701 SQL Server-2 NN NIOXNN NITNWOKX NIX [INQ7 X' DTN IMIXAN DLN
LJIN?'RY - n1oxnn 170N 72 Nk arva .SQL Server 2008 Enterprise 7w N0 RX'W Nron!

.01IIYN N1I9XNN 11121102 UIN'Y1 NIXIS] NI'YV2A |21 ,N"MNXI N19XNn 1197 YT Naxn ,0'09" 70

:SQL Server management server nipn:

7910 SQL Server-n D'wTINN NYWITYW INK7 .0'WTIN 3-7 WIN'Y71 nTIIN7 NMYOXR NNTD NONAN
"NM" N0 7aNR 12 WNNWNT QWOR |'TYI express aion NifnY

http://www.microsoft.com/downloads/en/details.aspx?FamilyID=265f08bc-1874-4¢c81-

83d8-0d48dbce6297&displaylang=en

199 TV IR 'pnin'7t SQL Server 2008 service pack 1 nx TIn7 w' D 197w 1dT7 21wn
:mxy SQL Server-n 7w mpnnn

http://www.microsoft.com/download/en/details.aspx?displaylang=en&id=20302

ANRNY '0INY NN 7Y TRNNY R X NI NI7IY9 INNTYA Y¥A? NYENnxiy 10 Y KN SSMS

nm
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http://he.wikipedia.org/w/index.php?title=%D7%9E%D7%A2%D7%A8%D7%9B%D7%AA_%D7%9C%D7%A0%D7%99%D7%94%D7%95%D7%9C_%D7%91%D7%A1%D7%99%D7%A1%D7%99_%D7%A0%D7%AA%D7%95%D7%A0%D7%99%D7%9D&action=edit&redlink=1
http://www.microsoft.com/downloads/en/details.aspx?FamilyID=265f08bc-1874-4c81-83d8-0d48dbce6297&displaylang=en
http://www.microsoft.com/downloads/en/details.aspx?FamilyID=265f08bc-1874-4c81-83d8-0d48dbce6297&displaylang=en
http://www.microsoft.com/download/en/details.aspx?displaylang=en&id=20302
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TN MR TINME

HRTNLN T NN

ua SHO B ER R,

e

Bl % E BEN =2 =

sarabelle-jr\SQL20...t - 5QLQueryLsql”

-- insert plaintext and encrypted data into the temp table,

-- using the public key of the specified certificate

INSERT INTO CertificateTempTable (PlainText, CipherText)
VALUES(@str,
EncryptByCert(Cert_ID('SelfSignedCertificate’), @str));

-- display data in table

0" NOTH Ok éd 259 Feryet |- | ¥ Execute| v
Weim KnNen 12 Registered Servers ~ 1 x
| Database Engine

S20YN 0OY 01000 OX
O VNE |, TRa0m i

TN 'Y TR TN b T
TINTD DRI 70 N Y

e @

wnann

: SELECT * FROM CertificateTempTable;

L] Tamas CMS

L] test_tamar

u tre

L] tro_empty

= L] tryllet

Database Diagrams

n2Wwnnn TN
nNYEn NYen oo
Tl NIl N
e

3 dbo.aspnet_Applicati
[ dbo.aspnet_Membership
n7200 oW
dbeo.aspnet_Personalizat
3 dbo.aspnet_Personalizat
3 dbo.aspnet_Profile

3 dbeo.aspnet_Roles

VTN TR INYIT

-- decrypt data and display

SELECT CONVERT(NVARCHAR(MAX),
DecryptByCert(Cert_ld('SelfSignedCertificate’),
CipherText, N'CertificateStrongPassword1")) As PlainText

FROM CertificateTempTable;

4 n

=H R?ﬂtﬁ ||_Jg Messagesl

PlainText
| Secret information shhhhhh |

1

|9IX2 NI VTN

7¥ nDYN LWYTNMN 7Y NN IR NIRYT N Object Exporer-n 7w 1702

XAnN

Data base (AdventureWorksj ->

Tables

(AWbuildVersion)

->

Columns

(systemInformationlID, Database version,VersionDate,ModifiedDate|

Edventure\-‘."orks |

] Database Diagrams
Tables

@ 3 System Tables

& 0 dbofAWBuildversion |

= 3 Celumns

® 4

=1

? SysteminformationID (PK, tinyint, not null)
[Z] Database Version (nvarchar(25), not null)
[Z] VersionDate (datetime, not null)

[Z] ModifiedDate (datetime, not null)
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AR A0

:(EncryptByPassPhrase) ;7»0% n91y3 710857

N'¥71191 YIN'Y NITYA ,N'O9'¥90N NTINNNN NN NI9XN XK' DT INKNL 1D1Y NIIYRIN NIO¥NN
N'N NNITYAY NTNNN :DN0N9 YW 070 N7apn N'NjIon "EncryptByPassPhrase” niamn
77NN nrxaon L'oxn 0MIyn IR MIR yTnn DRI ("PassPhrase™) nioxnn nnon nx 77inn

.Triple DES N19¥Nn DN"MNYR NITYA VTN DX IN'KR |'OX¥NI,128bit 71IXA NNon

720 1IX XNAITN DWY

create table MyPassTable (
data wvarchar (122),
passward varchar (122),
encryptedData varbinary (max)

.|9¥MN YT [IoN'X? wny' - encryptedData o
J'9¥N7 N1 INIKY yT'nin - Data e

.NIOXNN NY2 UNNYI INITYAY N19XNN NN9N - Passward e

DT NN 07200 DR I'T2

data passward encryptedData
nem 13234 487974 NULL
PNy 79846 468749 NULL
Alice DT/1654 fasf NULL

JNNIX '9¥1 ,NYD .71 encryptedData NTWNW NIXAY N1

UPDATE MyPassTable
SET encryptedData =EncryptByPassPhrase (passward, data)

IURIN T0UNI9N ,NN0'0 NITYA NI9XN7 Y7190 - EncryptByPassPhrase(password, data) e
NNOo'on NIV "nwn" NX |'9XN7 NXI XNAIT? .'O¥N7 NX INIX VTN XIN WALL|DIXD KN
."13234 48794"

RXINNI

passward encryptedData

) | 13234487974 0x0100000075135106786745DBF72AB8ACBS58D520E22129F92949FBI9B
70846 468749 0x010000009C968435E51325D989E0F 19379A1B8CBE02DOCEEAET78A05
1701654 fasf  0x010000005F48579C02869DFOD93091FFD16EB521ED351529EB68B2C8
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:Nan 91X ,(EncryptedData) NXXINN DX NY91 ,NYD

select encryptedData,

convert (varchar,decryptByPassPhrase (passward, encryptedData)) as
decrypted

from MyPassTable

.JOXINW yT'NN - encryptedData e
.(MTNNN% o'kNnw yo1n) varchar-7 (X112 y9In) varbinary-n nnn - Convert o
,DN0N9 AW N2 ,NIY'dN NUXPO - decryptByPassPhrase(password, encryptedData) e

.NIYDY7 MIXNAW VTN NT 2UNI1L,YTNRN NYID' INNTYAY N19XNN NNOA KIN [IWRIN

RXINNI

encryptedData decrypted
§Ox0100000075135106786745DBF72ABBACB58D52OE22129F92949FBQQB §nmn

2 0x010000009C968435E51325D989E0F 19379A1B8CBED2DOCEEAET78A05 RNV’

3 0x010000005F48579C02869DF0DS3091FFD16EBS21ED351529EBGEB2C8  Alice

.NN7¥N2 NWID PR VTN D NIXKYT? N1

:N19¥N2 NIYTINY NIXNAIT

Profiler nNTVa 27YNn
NIN7'RUN 773 7w 7101 woNnl SQL Server-n INA DY WK L7107 "D NIn Profiler-n
19X VTN NNWIN 72 X AWNNY NN'RNN NRYIN DY UNNYN VU1 NIyYanny nizivoani
NUY9 N7Y9N) YT'NN DX 'OX'YW UNNUNN T2 DYaon N7U90 DR NI apyh i

(n2¥'n nxaeNn NN X IR Hard Code-1 Nn0*oN N2Md NN DA N771D N19XNN

:D1IN1 TON 7In AYPNNA NINTIA TINY 121 'M' 2N DN 7V "N 'MNPZN NNarm nwY?

.ONK? DWINYTI D'RNNN MINDN 7V YIN? |aTin NNX 7wTh wnnwn
DIYY YNNwn
wTn wnnwn ©

Lo |

YN AUNY? N0

nn wnnwn oy

XTI YY) nno'o

Ioooooooo -NNO'0 TWUNX

ty@mat.com MNOPIR INIT
34 ‘NNVIX N7RY

4 NNLAX NIYN
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.New Trace m7yonl nwY7 Profiler-n Dy 'm1annn ,0'0v19n 'i'7'n 11947

:N7WIY 0910N 'V NX NIXTYI Trace Log-1 7oM0N"7 [N ,DNN™YWI

«

13 Untitled - 1 (NETSER-PC\SQLNETSER) o || &)
| EvertClass | TeaData | AopicationName | NTUserName | LognName | CPU [ Reads [ Wites | Duration [ Qi -
RPC:Completed declare @pl nvarchar(64) set @pleN... Report Server SYSTEM NT AUT... 0 2 0 1
SQL:BatchStarting Report Sexver SYSTEM NT AUT...
SQL:BatchCompleted Report Server SYSTEIM NT AUT... 0 0 9 i
SQL:BatchStarting Report Server SYSTEM NT AUT...
SQL:SatchCompleted Repert Sexver SYSTEM NT AUT... o 0 -] 0
Audit Login == network protocol: LPC set quote... Net SqiClie... netser netser...
RWC:Completed exec dbo.aspnet_CheckSchemaVersion ... .Net SqlClie... netser netser... ) 2 o 0
RPC:Completed exec dbo.aspnet_CheckSchemaVersion ... Net SqiClie... netser netser. .. 0 2 0 0
RPC:Completed [[declare #p12 uniqueidentifier sec ... | .Net SqiClie... netser netser... o 24 ) 14
Audit Logout Net SqiClie... netser netser. .. [ 28 -] 16
RPC:Completed exec sp_reser_connection Net SqiClie... netser netser... 0 0 L 0

[eclare @pi2 unigueidentifier -
set 9p12='7CE0CH37-5981-41 3

lexec dbc_aspnet_Membership Createl

@ApplicazionName«N'MyAppli ', QUserName-N'nn3 ', QPasaword<N'zxcvbn! ', @PasswordSalv+N’ rmzi+17HzBKWkYKELSHauge=", QEnasleN'tyrrefgmail. con', QPasswd
18:05:01", §UsexId=gplZ output

lselect #p12

« m )
Ready. Rows: 6

NNAIMN NNANNNN NN WIN'W 7¢ N1jzna Web.config-n yalp 7w 7Tnnn naM2a avna

[9XIND N7 NITYUN PINY 1TAIM 1'TIV0 7RI'T' 7w

’passwordFormat=

"Hashed"

YNI9N] NIXT 2NDY 7X |9XIN N X7 NIY yTnw nan v

’passwordFormat="Clear"

.NNI0] NINS NAYN] N'0S NIX2 1NN 21 |)'7I

‘Profiler-2 X7 7011 ,N1IW 09100 NX N7WAI [DXIN |9INA IN7YW' NIRNO'ON D Va1l N TN

«

235 Untitled - 5 (NETSER-PC\SQUNETSER) ol[@][=
| EvertClass [ TextData | A | NTUserName | LognN: | CPU [ Reads | Wites [ Duration | Cie -
| REC:Completed | declare @pl2 uniqueidentifier set ... .Net SqiClie... netser netser... (] 24 1 13
“hudit Logous j .Net $qiClie... netser nevser... 0 439 3 70

RPC:Completed exec sp_reset_comnection _Net SqlClie... netser netser. .. 0 0 0 0
Audit Login -~ network protocol: LPC set quote... .Net SqlClie... netser nevser...

RPC:Cozpleted exec dbo.aspnet_Membership GetPassw... .Net SqiClie... netser netser... ] 21 0 2
Audit Logout Report Se SYSTEM NT AUT... 1¢é 1086 o 10003
RPC:Completed exec sp_reset_connection Report Server SYSTEM NT AUT... ] o o o
Audit Login -- network protocol: LPC set quote... Report Sexver SYSTaM NT AUT...

RPC:Completed declare @pl nvarchar(€4) set @pi=N... Report Server SYSTEM NT AUT... o z o 0
RPC:Completed declare @pl nvarchar(64) set @pleN... Report Server SYSTEM KT AUT... L] 2 ] 0 £
SQL:BatchStarting Report Server SYSTEM NT AUT...

m »

[declare @pl2 uniqueidentifi

lexec dbc.aspnet_Membership Cr
@ApplicationName=N'MyApplicatios
16:08:12", @UserId=@pl2 ocutput
select 8plz

« (1]

iset @pl2~'9A3E7B4E~3A2B-408A-EA63

N'R/HPLIZ3TE2xERPFEypPLgOxFXU="  §PasswordSale=N'PiPC23qulD3CMm3TX2RCkA==" @Email=N"tyfs

»

Trace &s stopped.

Ln 97, Col1 | Rows: 111

.17 71y X7 Profiler-n N7 nj7na

27
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NN7'Rkwn NX YN Profiler-n oy anna .EncryptByPassPhrase-2 win'w?7 117w nnaiT? 1itn)

TN

select encryptedData,

convert (varchar,decryptByPassPhrase ('1324 5644',encryptedData)) as
decrypted

from MyPassTable

NNoSN NX 0'77INn NNTY2 YWX NTANNAN - PassPhrase-n XIn 117w 'TIon yTnaw N2

:X2N 127N DX XN L Profiler-2 79M01 DX .N19¥NN

£ try (NETSER-PC\SQUNETSER) [E=REcR ===
| EveniClass | TextData | ApphcationName | NTUserName | LognName | CPU | Asads | Wites | Duration | Che =
== network protocol: LBC set quote... Microsoft 5Q... netser netser...
-- netwerk pretsesl: LPC set quote... Report Server SYSTEM NI AUT... =
-- network protocol: LBC set quote... Microsoft 5§... netser
- nezwerk protecel: LPC  sec quote... Miczessfe 3Q... necser
-- network protocol: LPC set quote... .Net SglClie... necser
-- nezwork protecol: LPC set quote... .Net SQiClie... netses

SQL:BatchStarting . | Microsoft 8Q... netser

SQLiBatchCompleted »  HMiszessfit 5Q... netses 92 3 Q Q

Audit Logous Report Server SYSTEM NT AUT... a a1g a 10800

RPC:Complecad aXeS Sp_eset_connection Report Serves SYSTEM NI AUT.. [ ] 0 0 -
‘ in b
‘ m '
Trace & paused. n8; Col2 |Rows:25 o

NN DMIPA X'mni 777 yT'nnn yim Nwn 728 XN7'RUN DR Nntn DR Profiler-n -|x> DA

17 Y7 715 3 Profiler-n [p'0 TR w0 yTAN

NITIP9 190N 17X Stored Procedure :NNIdTN) !Stored Procedure-d wim'y ' DN DNl
DY 7211 MW 7V 1wl 170NN .WURIN TAIM NN QT YNAY ITRONY TRN )Y70N2 NIXalpnn

(.0'm'®xnnin D"VNION Dy Stored Procedure-n NX Y1 -NI7IVON [NIX DX Y¥A7 XY
-0 MVa yTn Mys? 1Imponw L"use_profiler" bnwa Stored Procedure 'midn ,RNAIT?

1IX'N DIIAN V'anw PassPhrase-I decryptByPassPhrase

CREATE PROCEDURE use profiler

AS

declare @passward varchar (30) = 'D%'

select encryptedData,

convert (varchar,decryptByPassPhrase (@passward, encryptedData)) as
decrypted

from MyPassTable

go

AITXN9N DY - use profiler e
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¢ NNo'on - NNAIT? ,PassPhrase-d wnw'l 1IX'N DIAN V'A'W Y0NND - @passward e

(w2 yTnn nr) wnnwnin

NN ,NITXN9N NXN N7 Profiler-n 7y 7oMn01 DX

135 Untied - 4 (NETSER-PC\SQLNETSER). E=S =
| EventClass | TextCata | Apphcationtiame: NTI [ Lognhame [ CPU | Feads [ Wites [ Duration [ om »
SHL:BatchBtarting ... HReport Server SYSTEM WT AUT...
SGL:Bacchlompleted Rapost Sezves SYSTEM HT AUT... e ] L] e
SQL:BacchScarning Faport Server SYSTEM HI AUT... E
SQL:BatchComplatad .- Rapore Sarver SYSTEM HI AUT... o 1] a 1 I
SgL:BatchStarting 'CREATE PAOCEDURE use_profiler AS ... | Microsoft 5Q... mnetser retaer. ..
SGL:Batchiompleted CREATE FROCEDURE use_profiler AS Hiczosofs 5Q... netser neter. .. ] ¥ ] i
Audir Legeus Rapese Serves SYSTEM NT AUT... ] 292 a 10000
RPC:Camplaced ANSE Sp_FASAT_commastiom Rapore Server SYSTEM WT AUT... o o 1] o
Audat Login == pnetwork protocol: LPC set quote... Raport Server EYSTEM KT AUT...
RFC:Completed declare @pl nvarchar(é4) set @pl=N... Report Server SYSTEM KT AUT... o 2 L] o
RPC:Cospleted declare Opl nvarchaz(64) wset Opl=N... Reapor:t Server SYSTEM NT AUT... ] 2 L] ] -
‘ i v
ICREATE PROCEDURE \ll._prat.\.'l.[ -
54
declare #p ward varchaz (30 D&
E ext is remaved E
F .—. v
Trace & paused. Ln 18, Cod 2 Rows: 67

NID NIKY7 DY TR QTR IRYN D R MITYNON DY N7'NN DR NIKAY N1

.@password-1 IMIX 2'¥N71 10N19) YNNYNAN NNO'0 NN 7277 NINK NITXN9NY

ap NN2AIT? ,NMITYNON NX 7'W91 DX

EXEC use profiler '12341'

:Profiler-a '7on011

£33 Untitied - 4 (NETSER PC\SQLNETSER) [E=S fon =)
| EvertCiass | TedData | AppicationName | NTUserName | LoginName | CPU | Reads | Wrtes | Dustion | Ci -
RPC:Completed declare @pl nvarchar(€4) set @pi=H... Report SYSTEM KT AUT... :] 2 o ]
RPC:Completed declare Bpl nvarchar (64} set @pl=N... Report SYSTEM HWT AUT... L] 2 L o
SgL:BatchStarting . Report sYsTEM WT AUT...
SQL:BatchCompleted Report SYSTEM WT AUT... L] L] Q o
SgL:BatchStarting . Report sYSTEM WT AUT...
SQL:BatchCompleted Report Sesves SYSTEM WT AUT... L] L] L 1
SgL:BatchStarting EXEC use_profiler ‘12341° Microsoft S5Q... netser netser. .
SQL:Batchlompleted EXEC use_profiler '13341° | Miczosszs Q... nectser TRTSEE. .. a 2 (] 51
Audit Logout Report Server SYSTEM HT AUT... -] ans a 18003 £
RPC:Cospleted X8 BP_DeEAt_connection Report Serves SYSTEM NT AUT... o 0 0 ]
Audit Login == network protocel: LBC set quote... Report Server SYSTEM NT AUT... il
] I »
EXEC use_profiler "12341° -
[ n b
Trace & paused. Ln 57, Col2 | Rows: 67

© h'1a nan o LTl
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:Brute Force e
NNIR DAT) ,VIYD N19¥N PassPhrase-1 wiN'y W' AWUXD N7'Y' T X ,NNdN D 70 X7 nopnn
X' 7AN ,MIY DY DNIK 10K K7 ,N97NNN DX YXANW D'¥7219 11X .0X'Y 07200 7y
9¥mMn YT NIMMIX 6 7w N72an vynY BruteForce YW INX WINMm 727 nniT N1I¥a Nyio

:encryption_data - X'n N'¥j2190 DY .NIFNIR INI'7 Y2190 IX 2'NNNYT [2md N1

CREATE function [dbo].[encryption data] (@encryptedtext varbinary (max))
returns varchar (8000)

with execute as caller

as

begin

declare @data wvarchar (8000)
declare @password varchar (6)
declare @i int

declare @j int

declare @k int

declare @1 int

declare @m int

declare @n int

set @i=-1
set Q@j=-1
set @k=-1
set @1=-1
set @m=-1
set @n=-1

set @password ="'

while @1<255

begin
while @3<255
begin
while @k<255
begin
while @1<255
begin
while @m<255
begin
while @n<=255
begin
set @password=isnull (char(@i),"'') +
isnull (char(@j),'')+isnull (char (Qk),"'")

+ isnull (char(@l),'"')+isnull (char (@m),"'")
+ isnull (char(@n),'")
if
convert (varchar (100) , DecryptByPassPhrase (ltrim(rtrim (@password) ),
@encryptedtext)) is not null
begin
—--print 'This is the Encrypted text:' +@password
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set @i=256;set @j=256;set @k=256;set @1=256;set
@m=256;set @n=256;
set @data = convert (varchar (100),

DecryptByPassPhrase (ltrim(rtrim (@password) ), @encryptedtext))
end
—--print 'A'+ltrim(rtrim(@password))+'B'
--print convert (varchar (100),
DecryptByPassPhrase (ltrim(rtrim (@password) ), @encryptedtext))
set @n=@n+1
end
set @n=0
set @m=@m+1
end
set @m=0
set @1=@1+1
end
set @1=0
set @k=0@k+1
end
set @k=0
set @j=Q@j+1
end
set @3=0
set @i=@i+1
end

return @data
END

http://www.databasejournal.com/features/mssql/article.php/3717826/SQL-Server-2005---Hacking-password-:11j7n2 Tij7n]

Encryption.htm

N9 W n7uon

select data, [dbo].[encryption datal
(encryptedData) data hacked from MyPassTable

TIV? 071990 VIXA7 AT AN NR' NdAI0N NI NDINR NP QN NNo'oNY 700w [amdl
INQN YN 7Y 0w yrran R niknarT

http://www.databasejournal.com/features/mssal/article.php/3717826/SQL-Server-2005---

Hacking-password-Encryption.htm
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http://www.databasejournal.com/features/mssql/article.php/3717826/SQL-Server-2005---Hacking-password-Encryption.htm
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sNDYOIST TANIT Y NOIWN0 TIDNT

V1 70T AR 7Y NANTN .NM0T ANMIN DNTYA NM0N'0 NI9XN X' NRMIY NNWN NIOXNN

INONISY ,XWINL RPIVYWOYR Y19 'N'NY 7w WnXNnal 'y'am'n 770 7w anxna Xixn? [n'Mon'o oI

J'Tann 7w omTiEn nnraa

:0'07dN Y2 DY NX |21 'KAYK '0'0ND 1O0N N7'onw n720 NN UKD

create table creditCardTable (
names varchar (22),
creditCard NVARCHAR (100)

2 N N7200 .N2T N7200 DX |I'M

names creditCard
david saas 1241 1412
NNua Ne/m 5673462
ori moss 87944488...
Do TNV 897446 3...

1OXI' INTTVAI ,DIN1 Ton 727 'Tin' Nnon XN Masket Key-n .Master key-n NX 11X Nyd

:N19X¥N] D'NIIAN 7Y NN DX NIRYYT [N X2 D' D700 Th Dim'nnn

@ Windows Level

‘ Database Master Key ‘

Certificates |

[http://www.4guysfromrolla.com/articles/022107-1.aspx :1Ij7n1]
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2 wnnwa ,Master Key Ix'? 'ma

create Master Key encryption by password = 'SectertPasswordl';

:INQN NYTINN DX 72172 12X ,NN0'0N NIAdNIM NIN'TAY NN'RNN NNOo'oNI NTNA

Command (s) completed successfully

.NN7¥N2 X1 Master Key-n ,[oRI

N0 ANTINN IR INTTY XD DY)

create certificate MyCert with subject

= 'MyCertSubj'

.NN'NNN 9w oW - Mycert o

.AN'MNN 7Y nno'on - MyCertSubj e

MUN'oN NNOSNN NX XY 7210 Nn'NNN DY INRY

by certificate MyCert;

create symmetric key MyKey with algorithm=AES 256 encryption

.M0N'oN NNONN 7W DWN - MyKey

.N19¥N7 D'UNNWN 1AW DNNRYRN 210 - algorithm=AES_256 e

JITIPN ATIRON NIIYA 1XYW N0 TN NNTMNN NNTYA 9NN - by certificate MyCert o

NYT? AWOKR NInnl (sys) nAxY NdWNN 7w NIKA0 JIN2 [09IXNNY YT NAn W' SQL Server-a

:AInd3) |3'7 117 NXI NINNSN NNd NYT? N¥IY N7Y N1pP7N2 N> ,0"1D00 0'0TD TIKN NN

|select * from sys.symmetric keys

RXINNI

name principal_id symmetric_key_id
1 | ##MS_DatabaseMasterKey## : 1 101
2 MyKey 1 256
3 creditCardKey 1 257
4 SecureSymmetrickey 1 260
5 SecureSymKey 1 262

key_length
128
256
256
192
256

key_algorithm  algorithm_desc create_dale

D3
A3
A3
DX
A3

TRIPLE_DES  2011-12-01
AES_256 2011-12-01
AES_256 2011-12-01
DESX 2011-12-04
AES 256 2011-12-04

Master Key-n NXI MyKey 1217¥X' 1INIXY NINNSNN NX nIx? N1 ,720 D'M"PY NINNONN 77w '

J72v e 7'IXNI N19X¥NN 210 NX DN'Y'AI NN9N 22 7V DI D'2IM NIRNY [N D 1D .NX'Y

19¥IMN YyTM7 ynwnvy nTimy Ty 07 9'oni X'y creditCardTable n'220% Nitna nwd

alter table creditCardTable
add creditCardEncrypted VARBINARY (MAX)
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2'nNNY N1 nyd mropmin RIN 'NY% 10 NInw 711 varbinary a1on Xin NTYN 210 17 'y

d1X'Y MUN'ON NNOSNN NKX NN ,NNXY N19Xnn DY

open symmetric key MyKey decryption by certificate MyCert

.NN5NN NX NINS7 N1 NN X7 DONX ,0'TIRN DA7WA DX'Y cert-2 NYANWA NNMON X7
creditCardEncrypted nTiMyn) nM"pn NNIYD 7Y [IDT'Y NIX7? update NTIR92 WNNWI DN NKY

:(M19X¥N INKT7 names NTYN X'

update creditCardTable
SET creditCardEncrypted =
EncryptByKey (Key GUID ('MyKey'), creditCard) ;

D'2'MIYN INIX ATYN NN WD 100191 ,NN9NN DY NN [IYNIN 10Nn191 N3 "EncryptByKey"

.|'ox¥n?
RXINNI
names _creditCard creditCardEncrypted
1 édawd saas | 12411412 0x0027099294A0A24F8FEAOOF 7E08F32FB01000000B6A039ECIDBC202450BESF24C8A3E
2 anoinwn - 5673462 0x0027099294A0A24F8FEAOOF7E08F32FB010000007A4EADFFFEDS 1A383E458FFE223CD .

NIOXINN MIYN NKX A'X] NAY NTINY TV 9'01

alter table creditCardTable
add creditCardDecrypted VARBINARY (MAX)

‘NIY'SN NX NYTNN NTINY2 2'X]I

update creditCardTable
SET creditCardDecrypted =
DecryptByKey (creditCardEncrypted) ;

NRXINNI
names creditCard creditCardEncrypted creditCardDecrypted
1 dawdsaas 12411412 0x0027D99294A0A24F8FEADOF7EOSF32FB010...  0x3100320034003100200031003400310032002
2 nnuinwn 5673462 0x0027D99294A0A24F8FEAOOF7EO8F32FB010...  0x3500360037003300340036003200

NNIX MDY DY ,N19¥IN X7 DMK NIXA ARXIND Naxin creditCardDecrypted 7w nTinya

1Y D71 ,varchar 7¢ NRMP'7 AN N7a1n DNy

SELECT CONVERT (nVARCHAR (100) ,creditCardDecrypted) as decryptedRow
from creditCardTable

M7Na ,NMNN 7 "y 1 0T X7 D'YSY71 NN'R D'YNNYN 0'ny9Y7 nvarchar-n YN n-7 17 n'w

J11'07 NMINI'AN NAYNN W NN 07270 1 D'eNnen YN X7 ox 7Y
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NOI0N NRXINNI

creditCard decryptedRow
1 112411412 12411412
2 5673462 5673462

D'NXNN NTY NIKY? N2 .DNIENRN N72200M 7270 X7 01 ,NAIXNY 'MMY 0wn a7 decryptedRow
N1O¥N MNX XN NIYN DTINVAL ,NI9XN 1197 X' MIYKIN NTiyn i creditCard-n moon?

-NIIY'S MNKI

050057 TTIVN MDD N0 110N

wUnNNwn? 220 NN0N'o N19¥N X'NIL,M0N'0 NNDN NITYA NI9X¥N7 NI' NUIYD NINWOXR NN'ye
2V MYy 1 RIR N00T Dnmin XY K71 Master Key 11X X7 0Ix 'R OTRE L DM02T RN

:UX2% NI .nno'o N1Tva NNonn

CREATE SYMMETRIC KEY SecureSymmetricKey
WITH ALGORITHM = DESX
ENCRYPTION BY PASSWORD = N'StrongPasswordl'

:UXQ1 ,INIX NINDY N¥N1 WWUNODI

OPEN SYMMETRIC KEY SecureSymmetricKey
DECRYPTION BY PASSWORD = N'StrongPasswordl';

vUm'vl jnonn ."Mun'on NNSnn v nNTIrN N19XNN N71V92 MIN'NY 1D N NI7IWoN WY ‘D

.N19X¥NN NX N¥9Y I7|7 JNI'N'N'Y 2D RIin NNno'o OY i NNSNN 7V n1am

SNPIA°0-N TIDNT

|AmMd XN 7Tann .Mon'on N1oxNN ']"7?1]1'7 NNT VYND |9IX] YX2INN N'UN'0-X N19XNN '1"7nn

XN XNAITA D NNONN NX NIX1 .AXRXINAL - N19XNN 2102

CREATE ASYMMETRIC KEY SecureAsymmetricKey
WITH ALGORITHM = RSA 2048
ENCRYPTION BY PASSWORD = N'AnotherStrongPasswordl';

NAX'M NINTN 17200 XY NNONN DX NIRYY? N 7y SQL Server 7w ndynn NIX7ALVA wnnwa

:D'Y'9IN X7 122 MN'Y NINNONN |D'7I D'"0N'O-XN NINNONN NX N

|SELECT * FROM sys.asymmetric keys;
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name principal_id asymmetric_key_id pvt_key_encryption_type pvt_key encryption_type_desc  thumbprini
1| SecureAsymmelricKey | 1 256 PW ENCRYPTED_BY_PASSWORD 0x335328|

NNTY 0'2'9X¥N X IT NU'WA - 12T )2 PNIencrypted by passward XIn NNO'oN A10 D NIXT7 N1

D700 nTIVN DATva XY nno'o

:DVNN9] YNNWIAL,DTIPN 1'70NNN MIY NXPZ NI¥2 0T I NWYL ,NNXY N19¥N7 110

DECLARE @str NVARCHAR (100)
SET @str ='avram zimer';

INSERT INTO AsymmetricTempTable (PlainText, CipherText)
VALUES (
@str,
EncryptByAsymKey (AsymKey ID('SecureAsymmetricKey'), @str)

) ;

.100 7T2a nvarchar ailon (VN2 WIN'WN 197 Y'oIm @) striuNmI® MTaN -1 NIy e
Mavram zimer" NTANNY? DY Q'Y TONION DR MTAN -2 MY e

.str 70N9N NX AsymmetricTempTable n2200 N7 101DN 3-5 MY e

N7'NN2 1MX'Y NN9AN NITYA [DXIN 10NI9N DX chiperText NTMyn N7 101DN - 6 MY e

Rlrhhi

X2 17D ,NUNIDN 7Y NTINNNAN NIX NIW] DY 721 DY 4 NINTN N721V9N 7V 1TN)

‘SET @str ='Type here what you want";

¥y

| SELECT * FROM AsymmetricTempTable;

RXINNI
Id PlainText CipherText
1 Hello RSA 2048 OxGE71D839FAAST0EBS120418C4150DD82F01/71CEBO/B39EDFOSE269F CH30034FOAABFE30ACET3
2 2 omax g Ox594E2AG8ESFO44F66F315E810DF4C848BF 1FBFA2ASDE253FFG1DE2BADFBEODE3C071FEACY ..
3 awnomn Ox0B9682F76B369466D6C36D6AAETEEDEGE 1FAFG681BF4044902CBFEQ029F73042E2C83162F59
4 4 david saas 0x1B1940EGDEF42B6B0GB0A046B17B3ESFA20CBESAB765F587B2FD3268ADSFDBASGOSTECEEC .

:(N11D1 X7 NNO'0 0101 - NP'TAN DWY) yx11 ,NayoY? Al

SELECT CipherText, CONVERT (NVARCHAR (100),
DecryptByAsymKey (AsymKey ID('SecureAsymmetricKey'),
CipherText, N'AnotherStrongPasswordl')) AS PlainText
FROM AsymmetricTempTable;
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|9¥INY NTWN - CipherText e
.varchar |'2%7 n19¥nn Naxn? wnwnw varbinary a10nn nnn - Convert e
, 00N WItY 220 - DecryptByAsymKey o
.N19¥N7 YNU'y NNONN OV - IURIN - =
.N97 D'¥YN NNIX MINATYN DY -1y =
.(110Nn) N'aY NNo'oa MYUNNYNY 17 IN'Y ."MUN'ON NNSNN 7¥ Nno'on - ‘WY =
AXINY NTINYY NNIY DWUN -AS PlainText o

NRXINN

Msg 15466, Level 16, State 1, Line 1
An error occurred during decryption.

:N1IdDIN NNO'ON NK 0'121 I'WDY |]AINdI

SELECT CipherText, CONVERT (NVARCHAR (100),

DecryptByAsymKey (AsymKey ID('SecureAsymmetricKey'),
CipherText, N'AnotherStrongPasswordl')) AS ourPlainText
FROM AsymmetricTempTable; \

RXINNI

C/pherTex‘L UurPﬁipText
0%6E71D839FAA910EBS120418C415DD82F0171CEBO7B... Hello RSA 2048
Ox594E2AB8ESF944F66F315E810DF4C948BFTFBFAZAS..  ONAR Ny
0x0B9682F76B369466D6C36DBAAETEEDEGETFAFGES1B... nunomn
0x1B1940E6DBF42B6B06B0A046B1/B3ESFA2Z0CBEGABY... david saas

W R =

"NAIBN" PINN XYL, N0 AT NTIVAR NNTYA NI9¥N] WNNWNT? NNWORD Nn'je

CREATE CERTIFICATE SelfSignedCertificate

ENCRYPTION BY PASSWORD = 'CertificateStrongPasswordl'
WITH SUBJECT = 'Self Signed Certificate',
EXPIRY DATE = '12/01/2030'

TIX 75 K77 Yapw Nno'on NItV NTIVAN NIX D7 DTIR N9 ,N19¥NN NX NIY97 NX¥I TWUKD

NINNSNA Yin'va

DecryptByCert (Cert Id('SelfSignedCertificate'),
CipherText, N'CertificateStrongPasswordl'))
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112010 |21 D'ANK NINN9N MV D'M"PZn NINNSNN 7w Nox¥n W NNWOXN TIY nm'yg |9 md

NIKAN NXPII9Y YIN'Y 1NMTya N'700T NR'MNN NI J'I|7"I'3.'7

Function Description

SignByksymEey Signs plaintext with an asymmetric key.
VerifySignedByRsmFey Tests whether digitally signed data has been changed since it was signed.
SignBylert Signs text with a certificate and returns the signature.

VerifySignedByCert Tests whether digitally signed data has been changed since it was signed.

:010'07 Y'min 2'nn7 n*a1vnY

http://www.4guysfromrolla.com/articles/022807-1.aspx

290027 0% b5 naoyT

(112270 ,001M20 Ton 770 7w N19x¥n7 1Nava 171 DU N 011N N19XN7 NIV'WN 11N0Y "MNK

.2008 Enterprise noY'an 71 07 XInl "Transparent Data Encryption” :7w 1ix'7 ,TDE X1jn

12'9¥NND TV NNOXNN 72 D X1 ,ND TV IMPOow NNnoxn? 7"1n [mann |2 71Tann Nk w7 '

.N720N NNMA IN MIYN hnna 177 01IN]

:on TDE-n 7w nninn'n

7Y MIVPVDIRN NN NAY? NIX 'R INNIYE FAR7200 72 79 D2IMIN Ton 770 7w n1oxn e
D'2'9¥N VIYD .[9XINN YT'NN NX 172'W 72W2 NNIY IR NITIAY 9'0In7 11X X7 ,011N1N 7Ton
X200 NN 0'NIYSN )3 TNKRI DN DX

.MOXN/NNY'S 7w NI7IYo DM e

JIR7207 NN niten 71 o'-log-n 75 YW nnam noxn e

NINNONN 7V1 D'OZTI'RN 7V NYOWN 'R ,INXY YTNN K71,|9¥IN YT'NN 7¢ 'T'9N YOINNW INKN - e
NIN7'RY N7 awa 'R (M9¥NN NINN9NY7 W K71 NIX7A0N N2 AT IR 'URIN)
JDINNON/D'OPTI'RN 7V NIdDNNONY

20-28% nniy7 r'wdy 3-5% pn no'ixan 1A 0'71ann (...0910NP'NM '97) DWIXAN A DTAN e

DY N19XNN 121N
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:0n nnnonal
.2008 Enterprise-n XOY'ANN 1 |'AT ,NINKD  ©
N7 001 9xI n 7y nuMw NING e

271U DN NYOwNN -NY7X¥] DY DMPNal 0YARN IR OINT7 IN YINT N N R710Ynd e

INNYY M19¥NA Dy 7'nm
-0 NN 127 DB-n 75 Yw 71nan axn Xinw ,Master nn 2 nyo 75 N nwyaw Nizivon 1nan
Drop Down-n %y oxni? ominnn 2 a7 1 o mikw (TDE n%7w najpna) nvlon DB

'N71¥9N DIP'M DR 1IN27 TWOKNI

DNewuey | | S @B EEE L
23 J37 | master » | ¥ Execute

JIMIN 71nN1 TX 2 oX1 TDE Dwa 0'ima Ton 12d 0 X7 D P17

if exists (select * from master.sys.databases where name = 'TDE')
drop database TDE;

TIX 11X YD I7NN' 02 1DIN2 NINYPY NIR7A0N 73 ni7> DB-n 925 9w nz'nna Narmw 27 m'w

:wTnn DB-n

CREATE DATABASE TDE

:TDE-"? Drop Down-21 11ayY? aiwn ,"TDE" DB-n NX NN7x¥N2 nx'y NNN

TDE - ¥ Execute B

:CreditCardNumber 1 DXV NN W2AIN YTNAN TWKRD Customers N7200 NX 1IX NYD

Create Table Customers

(
CustomerId int,
FirstName nvarchar (50),
LastName nvarchar (50),
CreditCardNumber varchar (50)

NIYTN NNIY WI7W2A XN'7'RYUN NNTYA NNIX X772 ,NNYXNA n'7200 DX DOX'Y WNRY

Insert Into Customers

Select 1, N'Anakin', N'Skywalker', '1234567812345678"
go

Insert Into Customers

Select 2, N'David', N'Gabay', '9348'

go
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Insert Into Customers
Select 2, N'pnx'', N'09'7'9', '231-415-6617-71631"

AW YT AR XD PRY DRNLL,NXAY 07200 7V 0

FirstName LastName CreditCardNumber

1 ! Anakin Skywalker 1234567812345675
2 Dawid Gabay 9348
3 2 PNy 09'19 231-415-6617-71631

NN'YU7 NNIX2 DIIMIN TONAY YT 7D NR MIY SQL Server-n 19011 12T |21V 2IWN 'UNIY 197
N7KN D'¥2PN DX NIN97 N'oN' NI7pA YWOK .17 DV TIN' D'¥27 NN [PNIN KN 1AW 2awnnn 7y
ANNPY NI AW PV 0 ,ATIoNn Y K7 DINIK VTN ,INK VoL NIV 7D IR notepad NNTYa
NINY' 2D XIN ,0MNnwa SQL Server-n 7w D'¥apn 7D NAW NM%0N NX NNYY ,NNT W'NNn% 'O

:SQL Server NX DNIPNNY N9'X7 DNNNA

@ O -= nwTN N
| STA 10 e NN B ow  *
| 2,304 KB MDF yip 12/11/2011 07:39 AdventureWorks2008R2 |

576 KB SQL Server Datab... 12/11/2011 07:39 AdventureWorks2008R2_log |1
4,096 KB MDF yaip 12/11/2011 07:39 master |-
1,280 KB SQL Server Datab... 12/11/2011 07:39 mastlog |5
2,304 KB MDF yip 12/11/2011 07:39 model |
768 KB SQL Server Datab... 12/11/2011 07:39 modellog [+
13,056 KB MDF yaip 12/11/2011 07:39 MSDBData |
2,816 KB SQL Server Datab... 12/11/2011 07:39 MSDBLog |+ E
2,304 KB MDFyup  12/11/2011 07:39 TDE [@|
576 KB SQL Server Datab... 12/11/2011 07:39 TDE_log [+
8,192 KB MDF ya1p  12/11/2011 07:41 tempdb [
512 KB SQL Server Datab... 12/11/2011 07:41 templog [
2,304 KB MDFyup  12/11/2011 07:39 ry [2
576 KB SQL Server Datab... 12/11/2011 07:39 try_log [+

Y91 X7¢ nn 7y .TDE -n7¢ DB-N NX MNIYY yaln NX NIXYY? N1 ,NiMN2 0'¥azn 795 an
INIX 'MNNS ."19%"-7 "TDE"-n MY NX 'M7'W DAl INX DIZNY? Yalgn DX 'Mpnyn 070 yT'na

N1OXIN K70 17200 JINN YT UONN X .YAIn 1IN wI9'N IXY ctri+f v 'mxni

Customerld FirstName LastMame CreditCardMumber

1 1 i Anakin Skywalker 12345678123456738
2 2 David Gabay 9343
3 2 Ny 09'7'9 231-415-6817-71631
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19348 nX woni

[ X &[] e DP9 - 192 |
MV YN 2y DMy IR
« 100000 00 00D OO0 0D 0@ ID 0D 00D 00 000 0@ 0000 Wik
TEELEVTRRRREEE VTR RO LR L LT L eyttt M M 000 bilb 0 O

TEEEEEREELEERREE L L e e ey

EAS 1y

0 m2

nun? @ nYvn? ()

-

e nrmx Jnan [

t6D 11 MDavidGabayEEll]agment size6D +'00 IlAAnakinSkywalker1234 "

o [N 3

NN /D0

DI'X ON — 12 D'A"7N DRININ DX NIKYY D710 1IXK Y217 N'T'S NWa NItV D NIKYY [N NIz

.|9XIN [9IX] D INW

:D"pPN Master-Keyn X 7NNl :Master-n NNI2 TIAY1 .N19¥NN *70n2 7NNl ,nyd

drop master key

:NNO'0 NTYA AN Master Key 1Ix1

CREATE MASTER KEY ENCRYPTION BY PASSWORD = 'masterkeypassword';

NY70TN NTIVNN NIX IXYD DY)

CREATE CERTIFICATE TDECertificate WITH SUBJECT = 'TDECertificate';

MX'Y N0 TN ATIVRN Nty v 128 IR AES natva jam ,DB-n NnNa NNONN DX 11X

NTIpn n71wo21

CREATE DATABASE ENCRYPTION KEY
WITH ALGORITHM = AES 128
ENCRYPTION BY SERVER CERTIFICATE TDECertificate;

:NI9¥N] WIN'Y 'TANT 127V, DN INKY

ALTER DATABASE TDE SET ENCRYPTION ON;

'7NNY 2Im7 7210 .M19¥In Nniwn AN TDE D'IMan Ton MK MWD NWY'NY n71V9 7D - 1'wdyn

*TIAY7 7'NNN DX N19¥NN

SELECT is_encrypted FROM master.sys.databases WHERE name

= DB_NAME ()

-MS-SQL2 nnima masxn
www.DigitalWhisper.co.il

41

2012 12,28 '




Technologic

.Tay X7 - "0" .21y mvxnn '7an - "1" n7ayp ox
ININ DX Y¥11 .DB-n Y¥ n'wpn pniv? wanal n1ox¥nn 197 n'wyy n71y9 NNIR DX NYY1 NYd

NRXINNIE L9348 NTNNNN TNXK NYXAY YID'NN

———————————

= =1 A DpID - NN |

Yy Nadn Y oo™y Yo
Il £t SQL Server RAID Ipmell A 000 IE0@130 I [TAPE

\ L SSET il WSFMB €
ﬂ e 019

il

] »

gn o=t . MPRIMARY SFIN
. JETSER'"MSSQL'\DATA\TDE .md fSFIN
"9348" Nx IMNN? NINMON TN '0/

B9

9348 TN ON

o CM'w

nO2@ASUNY L0 e e an] | | 10D

ST(2}@POFIL. .

TINN N2N W' WinMerge nwa TI 'O |2 NNIYNT7 NIV TINAD NDIN2 WNNWI AnNaTin 'T\IX'?
N1 .0"N'YN NNKXI D'I'YUN 197 DBN Yal? NaXn1 795N01 NNIX 22N ,NN'N NIYY? TWONY DNAT
(IXON NNIX TIINY

http://sourceforge.net/projects/winmerge/files/stable/2.12.4/WinMerge-2.12.4-

Setup.exe/download

NX NXMI WinMerge n1dIiN2 NN9S) DNYW NKR ,N19¥NN ANXY7I N19XNN 199 YalZn DX 7'nyl

19X 1NN TXAl |9XIN pYeh! Yalpn XIn NNWUN TYN .0 TANN

EW’MM&@& en H

uf Fie Edit View Merge Tools Plugns Window Help =S
D& B E% BEF (v ¢ |8 o ale

| Folder Comparison Results | Uniitied left- Untitled right | bencryption.bd - aencryption.d |
LocatonPare  *C:\Users\12v1\Desktop\TDE-encryption\bencryption. txt C:\Users\11v1\Deskiop\TDE-encryption\aencryption. txt

1) €010 ° E 01 -
1b°0s (17)(1¢)) s+, (03)" (1D ([AB)OF >y(*€p11 Q21 O(OC)EN,, £~O1x+} :

3(05) —Fn[)>jD¢ (o) #0expwWEa:(1E)

5 On (15)" ¢onIntg” NUEAts" ppvLpOS5 ¢l 5 (4 &<®
@D [@|;je "Nt@E7Im","E™1 1D
'+ David¢abayp3480 (0§

(02)(04]" (12)+(03)5(03)
. (01)

LX)
D#6 TOUSH%RCOtp6'P° N )P O(EB)E9E=] 9 nFEEm“UIn |ins go(TE)A
Bl 9 la—{GIOIAJg >~ -AnwoOp(I)m yx; 30 2902 "' 1"ox¥(Id)gan-.
v e w (o 0
bOcPufl 6)9g gv Ui%tge, 0(aF)d, —KO+"fb(mopée £A[(11]i(10)°gNm—~ S
v e o (pbE) @
J ' 8 9 ¢
<« [m] N | ro
_— — Ln: 143 Col: 160/8185 Ch: 140/8133 EOL: LF 1255 Mixed  Ln: 6056 Col: 1/71 Ch: 1/57 EOL: LF 255 Mixed
JITNNNN DX 1IRYAI - [9XIN K7 .DI7> IX¥N X1 - [9¥INn
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.DY 71 MIX | YT Y'y MIX .0'¥apN Y 2 07 TANN DX NIKY? N1 78Ny T

J'O17N7 77 12N VYNOY IRNYN NNIYYT VTN X710 Jnonn 72,0 T¥aw NIXYY N1

"V 0PN YTIN 7Y NNRY'O IX,NI9¥NN W (122000 1D yya? 7o11,SQL Server-7 TN

|ALTER DATABASE TDE SET ENCRYPTION off;

NI ,D'NIND NINN9AN OXI 17W UNnNwnn 1IN NIX720N 7V 70N0n wnnwnn DXRY |'¥7 21wn
DB-n 7v NTIAYN 7D 7IX7 VYND N19¥NN OY POYNNT7 10X K71 .0'M72 NIXA yTNIN 70 DX AR

.NMO¥N7 'TIV''N

212°%

DITTIA NITY |'9¥N7 D'DITA 1WA N7'NNA ,MSSQL-2 DR NI9¥NN AI0 NX 170 AT INXN2
D220 NIDXN AT 71 X IAXIN DT NN .DIMIN ToN 770 DX '9¥NY7 [N TXD 12K DR INKYI
-D™MIX'N 0'7D NTYA DRININ Ton 7y an? I¥N nY' 0N o ot ,MSSQL DaIman Tona
NOIYNI D'¥APN NDIWNA DA 0'7D NATVA DFTTIA D'¥AP NIO¥N DWONN WX EFS |10 07

.O'¥Yapn NdIyna NNy NiX'nn N19¥N 0NwoNnn TrueCrypt IN BitLocker 122 D'7 .n7woNn

.D'"7[7N1 11X DN N'¥NRIV'ON '97 DN WIN'WN NIX D'RNNYI 1770 0700 DR 1DN7 awn

n7in

.NADNNTNTAN 2V NaIw 780 N7 N2 NTIN

nmpn

e http://www.databasejournal.com/features/mssql/article.php/3717826/SQL-Server-2005--

-Hacking-password-Encryption.htm

e www.msdn.com

e http://technet.microsoft.com

e http://www.4guysfromrolla.com/articles/f022807-1.aspx

e http://programming4.us/security/1074.aspx

e http://www.simple-talk.com/sqgl/database-administration/transparent-data-encryption/

e http://www.mssqltips.com/salservertip/1312/managing-sql-server-2005-master-keys-for-

encryption
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http://windows.microsoft.com/en-us/windows7/What-is-Encrypting-File-System-EFS
http://windows.microsoft.com/en-US/windows-vista/BitLocker-Drive-Encryption-Overview
http://en.wikipedia.org/wiki/TrueCrypt
http://www.databasejournal.com/features/mssql/article.php/3717826/SQL-Server-2005---Hacking-password-Encryption.htm
http://www.databasejournal.com/features/mssql/article.php/3717826/SQL-Server-2005---Hacking-password-Encryption.htm
http://www.msdn.com/
http://technet.microsoft.com/
http://www.4guysfromrolla.com/articles/022807-1.aspx
http://programming4.us/security/1074.aspx
http://www.simple-talk.com/sql/database-administration/transparent-data-encryption/
http://www.mssqltips.com/sqlservertip/1312/managing-sql-server-2005-master-keys-for-encryption/
http://www.mssqltips.com/sqlservertip/1312/managing-sql-server-2005-master-keys-for-encryption/
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XML sononra XML-Enc "192 naws

NI’ 7Y NKN

aRTPa

1'% N'INN22V DIDIAA NN NV'0N2IKN DAEIN AN Minoe mwn NIk wTIN 10 NKRY
D1V quna XML "Dnona yTm '9xnY "> D'wnnwn At [pna \W3C ¢ XML-Enc |7na 'minn
ANON NIDWNA DAY DIY' T 2V ATIWY YT 2y Naana 7'y 'wank? [pnn v o'winmn awn
NWPW YT YI91 [OIXA .NI'KAX 17'9NI NIM7WNN ,NI'01'D MDA ,NI'KI9N NIDIWN ,INV7IR

TN |PNN 79 D'YINM NIYYNANRD [9XIN 'KIYK 0012 NIX70YY

D'YIN'MN DRI [PNN DX DTY'M 01N 'RI 7NN 770 X'D NI9¥NN NIX'DS X NMYONAY nw7INn
IT |'N .JBoss 2V DA nnnIxI Apache Axis2 / Java NIMMWN  NIYXNIXI NYXIA DNIDNNN DNDIN .17
ovon 1T 'Rw XTI EPinT XML ¢ nnmnni n1oxnn 112103 nitval NIY2ING nIWRIN Dyon
nIY7INA 7Iov1 X7 (D772 nikwnw nooian moxn) CBC-a EHngin nirvime nawxan
D'YNNWN TXDI NWZINN 'Nn XML 019¥NN 12211 T T¥D |21 0T 1AKN .12V 1N0119 11OY
2In IX Axis2 7In n¥M19n0 7 0'0197 0121 X7 .|ONINY VTN DX 9IWN7TI [9XIN VOV N¥OY7 'O A
[FIN' WX TV NIWY? N1 DR 71 o 0191 o'oa (-2 vy xixn? o' oaravnn) JBoss

Rrlrh!

XML-2 mapxm7 P

QY ANNE 7NN RN XX D'WTN DANNIRYR AN 1'RE 019N 'R XML naoxan |pn
AN NIDNRY NIYTIN ['9¥N7 T2 3DES-I AES ,7wn% ,0'7172 '001Ian DM D'ANMIIATRA D'YNNYUN

.CBC |1m1n2 0'wnnun U'?PJU nN19XnNn |7I'71YJ

! http://www.nds.rub.de/research/publications/breaking-xml-encryption/
? http://isecpartners.com/files/iSEC_HILL AttackingXMLSecurity bh07.pdf
® http://aws.amazon.com/security/security-bulletins/reported-soap-request-parsing-vulnerabilities-reso/
* http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.134.3005&rep=rep1&type=pdf
® http://www.iacr.org/archive/eurocrypt2002/23320530/cbc02 e02d.pdf
® http://www.usenix.org/event/woot10/tech/full_papers/Rizzo.pdf
XML»Dnona XML-Enc 1o nnyos
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http://www.ruhr-uni-bochum.de/index_en.htm
http://www.w3.org/TR/xmlenc-core/
http://www.w3.org/
http://he.wikipedia.org/wiki/קריפטוגרפיה
http://he.wikipedia.org/wiki/קריפטוגרפיה
http://he.wikipedia.org/wiki/XML
http://axis.apache.org/axis2/java/core/
http://www.jboss.org/
http://en.wikipedia.org/wiki/Block_cipher_modes_of_operation
http://www.nds.rub.de/research/publications/breaking-xml-encryption/
http://isecpartners.com/files/iSEC_HILL_AttackingXMLSecurity_bh07.pdf
http://aws.amazon.com/security/security-bulletins/reported-soap-request-parsing-vulnerabilities-reso/
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.134.3005&rep=rep1&type=pdf
http://www.iacr.org/archive/eurocrypt2002/23320530/cbc02_e02d.pdf
http://www.usenix.org/event/woot10/tech/full_papers/Rizzo.pdf
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N3 7199 ,CBC By ppa

MIDNY NON'NN NI'R N9PNNN 07172 191¥d 3DES NXI AES DNMIAYK NX 1 Tan XML-Enc” [
[91¥2 WNNWI ,2'97 .DNWTD 07172 191X NIMONN KIX NIX NI9¥N 'MNNIATR QW7 X DTNty
nnon 7apm Enc(k,m) moxnn onniax (Enc, Dec) nonnmnx amd a1 mikg ol

(0'ma v 0%w 190N XN K"T) NINRW K77 8-1 pvnnn n-w P m € {0,111 v vopul k £ {0,1}’
A'TNNI € |9¥IM VoVl kK nnon 7apn Dec(k, ¢) navon onnnax .¢ € {0,11" joxin vopu YNNI
m e {0,1}"

NU'WA YNNWNY? 0'RYY 1NIK XML 0w iva XML m € {0,1F nyTin 'oxn? nixnaw nm
D'NY 7w 07w 190NN 101N IN DY NN (121 Nl 7TNnn NNNa DA Xnw UTF-8 ninn TR
n7193 Nirn? avn 'R Iml nxr oy TNt .0'Ma 7w 0% 190nn Naoam XN DA 17W AYTINN 721991
ATz Ep) 7Y 9y poinal T TI9N DnRKa wnnwnt P11 )2'97 .1 XA 017 Y nnhw

M9 7w n'ned XN [ niraroa noikw m' = w(m) nTonn nyTin

INQN [DINA T TIDNN (122102 WIN'WA DX 7 T1an XML-Enc |n

70 AYTINN 7Y 1730 00ZVN MINK WYY NIY Prg,, NI VN 0NN 1%0N 1NN avn L1
1. 7w Nn7w 07193 'R TOINNN 1730 VORLN 7Y D'NAN 1Y0NY

D'NA Py, — 1 nYTInn 7w 1720 vOjFLN INK WWY 2

Pran-? NIV D' DWW D QO TNR N wnwa .3

7713) 7'on7 W 1197 0'D011 D'NA NND MIMY [NNXD NN DR XNP7 Y 719N DX Y'on? Nan 7y
M NR 77w 2 m'-n (Inxy mix
XML-Enc 7N "Tamw 'R [DIXN DA INT .CBC D'7172 TIZ RIN QNIM YI9IN N19¥N7 TIT'N [DIX
> (Enc, Dec) onnia7n Y piva 912 7w din nnw n%195 noiRe 1 npTin nTawn At T
1Y)
212 2w [9XINN oL IWKIN PI7an NXI v € {0,117 INnX Yo KPR N 1

x:=m', @iv,C"M:= Enc(k, x)
2 avm c@,...,c [9XINN LOPLN 7w D'KAN D'PI7AN DX .2

i=2,...,dmn x:=m'; @ v, c1, = Enc(k, x)

7 http://www.w3.org/TR/xmlenc-core/
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http://he.wikipedia.org/wiki/צופן_בלוקים
http://he.wikipedia.org/wiki/בית_(מחשב)
http://he.wikipedia.org/wiki/בית_(מחשב)
http://en.wikipedia.org/wiki/Character_encoding
http://en.wikipedia.org/wiki/Character_encoding
http://en.wikipedia.org/wiki/Character_encoding
http://en.wikipedia.org/wiki/Character_encoding
http://he.wikipedia.org/wiki/UTF-8
http://www.w3.org/TR/xmlenc-core/
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.C = (iv,c™,...,c'®) 0% xin 7apnnw joxmn vopon .3
M1 ‘% o'wana .m(m) = Dec,,.(k C)-2 ;nor nnvor € = Enc,, (k,m(m))-2 nioxn |no

:N19¥NN 70N 19NN 72NN NRYOSN 170N 17'R1N19XNN 1Y70N W nwnnn NIKYY

) Plaintext Block 1 Plaintext Block 2
Encryption LLTT 1T ) CLEL [?[?3
Y
P
ey
Y
Key »| AES
Initialization Vector (IV)  Ciphertext Block 1 Ciphertext Block 2

Lttt 11 Jef ==t i)l ff---T11]
ey (AES ey > (ES]

x [(TIT 1T T[T TT--1T11]
i
e ——p PR
_ b
Decryption [ITIT [T CIII [72[7p3
Plaintext Block 1 Plaintext Block 2

[T1i9" ny (CBC) o'pi?a T nwnni @' D'wnn]

R

y¥17 N1 0172 TITR 00Ian NA9XN DNMNYKR 701 nntpw ,CBC-2 N'DMAIL9N7 NN NInjpya

921¥N M0 (TI0N) [9XINY VOZVN NX NX7NN TWNR chosen-cyphertext NoPNN

Trpa m = (mY,.,m' Y qyin povnw € = (v, €Y,..., ') joxm vopu Miw nm
Wy IVR=1V @msk nr oxan (92 DK 9XIN VoL X7 N TR .CBC D'pita
wTAn %w arpn noxn xin (IV, €YY jovinn vopun X w7 msk € {0,11°
avTnn 2w mpn mova ain (€YY @ msk, €)jovinn vopun ,qom .m™ @ msk
i=2,....,d99m'Y @ msk

|oxmn vopun DX 7INNXA ol A Y @ msk nx WD NwSA DRMIYX D 27 D'

[9¥INN VOPVN NKX D'N7IY 0NN TNX 7571 Msk YW D1IW 0D 0N N9PNNA .ATA 21731 7NNy

.|9XINN VOV NN (TION) '7aN VORPLN NIX 2'0N7 TWOXRN NWN 7Y NARNN XML MW7 XY
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wnTI N

XML N1'Nan N2ANN 'R [9XINY TION DX 117 072' AWK 7271IK WAT 9PN DX TWOXT? ')
7'TNN web service TWKRD DT 701K N7 7277 YwoR qvioa (well formed XML Xin Drn X'T)
|'R 17'9X D'MYD7 .N19¥N NNYO 7¢ 17w NKY XML-0 non NX NNa7 [I'0"30 N2 NRY NYTIN
YIIT NANN XY Ny TIA'WY NNIN DNN) NN'WAN NQIWNN D727 [InTha T X7X D2 NI

.(mann nRaY 190770 1'RY TIYN NIY Ty Nt

N D NINTA NOPNNNNA NN NN 722 CWWONN 11'RK XML-DSig |7n '97 |9¥mn 770N nn'nn 02

Blanmnnn nx qioyy

XML %27 XML-2 1977 390 S 2mion 290 K59 a7

;IR N AT 29 a3 1IN DY D DTTIZAY DYINA Y 2Yna (TIoN) AYTINNY N1 NI0WON NAIY
TR 7¢ N7 27190 TN KN AYTINN IR 7007 D, 719 win'y '’Re TV 0t L,ASClH- 7un?

.|oxm 172

1771 A a2ion o'in 0o A pxapnw N LEB-r A niviap mwh oninn 79 nyiap nx P nny
mn 2wn? ,w - Nt in avon A = {w} avapgnw Ty nm ,nnaima B aion ot n7on B nviapn
m = Dec,,.(k, C) (Tion) nipnn nyTinn ox kK nnon? ona |'pn £ j9xm 0oRLW 111 .0x00
.Ta%71 B aion n'un n'7'on

(c= [iv,C':l},...,C':d}] YATD MTANY |22 'PN NNDNA 11'KY) [9XIN VOV 1172'PYW NI NNY
I8UNT7 1IN71D'2W TIV N1 .M DR |'9X¥N WK c [oxin pi7ani IV 2innx iopim miinv
NN awnn 7iRn .C = [IV,C':l}] - CBC D'7172 TIT'{72 [9XIN VOV V7 72 RN .0 77X
m = Dec,,,(k,C) (Ton) nnignn nvTian ox C = (IV, €YY awni Dec,,, (k.C) nnvon
21 o'xan 0Tvyn nwiw nivynxa .2(C) = 0 a'wn Xk npn a0 B aion om0 790
mwn R Tk N C = (IV, Cm] NN 1 NR NI727 117 AWONN 7i71IKN TXD NIKNY

Jan NN €= [IV’,C':l}j-w 13 IV innxn aop1 awn Xy 77 ixa wnnen 1

x = Dec,y, (k,C(1)) nnyoa 0™ran 2%w N NI7a7 1 77uxa wnnea .2

o= IV @ x aiwn nivxnxa m nx a3

DR 77K DX 7xwm pn K O = (IV“,C'il}j-w 1 IV 2innx o awny

& http://dl.acm.org/citation.cfm?id=1103026
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nrn? IV nx vam nank IV = IV nieny IV nx yam narn naiwnn oxi ,U(IV,C“}] =1
D'NAN 19002 NN PN [9¥IN VORL )2 727w IT nnanonn .NIo 7w 'YW N'RIPK NTINNN

JI(v) = (1 —1/256)"-7 nuw nxtn nnanonn A ¥ n'din MmN N Lpi7a o v

- p'wnnwn Wl LIT(16) = (1 —1/256)% % 0.94 7 w' AES-2 D'wnnwn KR DY
qoon Xy oxknn IV Anxy nioyy vnw xon JT(8) = (1—1/8)% ¥ 0.97 nv v 3DES

.1AN9¥N M nYT? "1 '7|T1IND NIN D'7XUNN 1IX .TINA NNIAA NNanona 107 NII'0"

D"aN 2% IMn X; I N nye? M .{IV',C“}} ['P [9XIn LVORL I'TA NNy
nx 0w oman nx IV = (VY L IV )20 IV noa x = Dec,, (k,C(1)) nayoa

N IV n IV

msk 92mw T IV 9w j-n nan oy msk %w XOR nivynxa IV 2innxn iopn nx mwa nny
A = {w}ynn inyon Dec_, (k, (IV",c™MY) = V" @ Dec(k, ™) = V" @ x-w nvimw

w =IV" @ x-w g IV 9w -0 nan nx Y 0'ww Divn

X NN CNIXNDT 2210 1271707 T ath nnn X = w @ IV”j-. 2IY'N NIYXAND XNK KIXAYT 7010 |27

NVTINN )M ™ TIon DX Yonh ‘o x = Dec, (k,C(1)) Y2 oy [Xon . WnX D

m =1V @ xawn 1 €= (IV,C™) movmnn

Algorithm 1 Recovering z;.

Input: A single-block ciphertext ¢/ = (IV',c¢"V) and an
index j € {1,...,v}.
Output: The j-th byte x; of 2 = Dec(k, C'")).
1: msk := 0x00
2: repeat
3:  msk:=msk+1
4: IV =1V @ 089V ||msk|jon %
D
6

until O(IV",CcV)) =1

return z; :=w @ IV}’
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12 D'YNN2 ANIN Xy 7w a1vnn

Initialization Vector (IV) Ciphertext Block
iv ”I nmn TR
v '
0x00 Key —>E@
OxFF Y
X, \ _es
e
N
'=w?
Ox00 ! Y
E - m'} .
OxFF Plaintext Block

FIDXT XD 572 TWLITR W

ANK71 XML-n qnon 75 NX 7NnoY% ' XML-Enc '9%7 N19¥n1 win'y N2 w'w XML Ny TIn NN nya
NNoNN W1 <EncryptionMethod> ana N19¥NN DNNIAZR 7Y VT 0'7'onw <EncryptedData> 'an
aNXY? .<CipherValue> ana [9¥mn VO7V? D'WANN IX DX D'7'ON AMdI <KeyInfo> ana waTIN
'R Awpna well formed Nirn%? 1" 121991 XML-n qnona 271wn (TI0N) NWISNN VORLVN NNYON
XML Fragment XIn IX XML 2N 1IM2 000D 271UNY INX UNID IX VOV KIN TION DRN NWN AT
7w D"0ITIVO D'YINM T 7Y 770 NTA NNT [DIXA D'WYY (NDXNN DA ,NYYNY7I) NIYON - INXYd

.openss| 7w n7X N> ,7wn? ,nnysn MnNnx

nopnnn Mhypa vivn bn ,0nnMY A DA XML wim'wa dnim 2 K9 any awn
XML well 1'Rw (TI0N) 172 VORV IX" |9XINN LOFLN 7V AW WIN'I DNAY DAPAN X N7XIN
My AntEnnY |rxny SOAP Fault 1'Thn NTOW 7wd JBoss DAl Axis2-1 n%Xd Djpna .formed

.(NNVAX 7W2> YWII19Nn ,NIISNN VORLN 7W NMIANNN NI'PNA IR [9I¥N NNYO] 7Y DY) NNVIAX

° http://www.w3.0rg/TR/xml/
© http://www.w3.org/TR/xml11/
" http://www.w3.0rg/TR/2000/NOTE-SOAP-20000508/
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YNNWN7? YN ['RY |"¥1 X ASCII-a 21 1710 2md (TIoN) 11720 VORFVNY N1 TIX'NA NIVYWON DYY

N720 ,qwnna (UTF-8 TIT'Pa D'WONY TIZ'aIM DINXK DN WIN'Y W' OX DA NIRNPYN DNIKA

:0TIR 11N20nY '9) B-1 4 nixiap? ASCII-a n'unn Npi7n DX NNNNY

Dec Hex  Char. Type | Dec Hex  Char. Type | Dec. Hex Char. Type | Dec. Hex Char. Type
Block 0 Block 2 Block 4 Block 6
0 00 NUL A 32 20 SPC B 64 40 @ B 96 &0 ¢ B
1 01 S0H A 33 21 ! B 65 41 A B 97 61 a B
2 02 STX A 34 22 " B 66 42 B B 98 62 b B
3 03 ETX A 35 23 # B 67 43 C B 99 63 c B
4 04 EOT A 36 24 8 B 68 44 D B 100 64 d B
5 05 ENQ A 37 25 % B 69 45 E B 101 65 e B
6 08 ACK A 38 26 & A 70 46 F B 102 66 T B
7 o7 BEL A 39 27 ! B 71 47 G B 103 67 g B
8 08 BS A 40 28 ( B 72 48 H B 104 68 h B
9 09 HT B 41 29 ) B 73 48 I B 105 69 i B
10 oA LF B 42 24 = B T4 4A J B 106 64 ] B
11 0B VT A 43 2B + B 75 4B K B 107 6B k B
12 oc FF A 44 2c , B 76 4c L B 108 ac 1 B
13 0D CR B 45 2D - B 77 4D il B 109 6D m B
14 0E S0 A 46 2E B T8 4E N B 110 6E n B
15 OF ST A 47 2F / B 79 4F 0 B 111 6F o B
Block 1 Block 3 Block 5 Block 7
16 10 DLE A 48 30 0 B 80 50 P B 112 70 P B
17 11 DC1 A 49 31 1 B 81 51 0 B 113 71 q B
18 12 Dcz A 50 32 2 B 82 52 )3 B 114 T2 T B
19 13 Dc3 A 51 33 3 B &3 53 S B 115 73 8 B
20 14 DC4 A 52 34 4 B 84 54 T B 116 T4 t B
21 15 NAK A 53 35 5 B &5 55 u B 117 75 u B
22 16 SYN A 54 36 8 B 86 58 v B 118 78 v B
23 17 ETB A 55 37 7 B 87 ET W B 119 77w B
24 18 CAN A 56 38 8 B 28 58 X B 120 78 X B
25 19 EM A 57 39 9 B &9 59 Y B 121 79 ¥ B
26 14 SUB A 58 3A : B 90 54 Z B 122 TA z B
27 1B ESC A 59 3B H B 91 5B [ B 123 ™ 1 B
28 1C FS A 60 3C < A 92 5C ) B 124 7C | B
29 1D Gs A 61 3 = B 93 5D ] B 125 7  } B
30 1E RS A 62 3E > B 94 EE - B 126 TE - B
31 1F us A 63 3F ? B 95 EF _ B 127 TF DEL B

nAIEnn AYTInY? ok kK nnon% ontaavn Ytam © = (IV, Cm] T'N' 2172 7V2 |9¥IN VORPLY TNKN]

oumn 7 ool my, = 0x01-w X't TR 2w o wr m= (my ..., m,) = Dec,,, (k. C)

JEA{L...,v—1}'n?m; € B-w X" ,B aion

TITP2A [9¥IN VOV VY72 N7aPN NAWKIN .FindXbyte-1 FindlV NNaw 'Mwn 2107 0NN

voRLNY Y1 i AINnK ol Mt £ € {1,...,d} opmemi € = (IV, ¢V, DY) pipiva

7172 2v2 joxm vopul j € {1,...,v} opTI'R 073 N7agn MaINNKRA PN C = (IV,C("}] [o¥INN

7¢ x; -0 NN DR ATNNI ¢ = ¢ _y 5 k nnony ona 20 v1am € = (iv, ¢P) v

2 DnAYR 1970 nMawn nwyaRa X = (X ..., x,) = Deccbc(fc,cmj nnys1 0'1ran

.C-1 [9¥INY T TION NX Y7nn

50
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VXN 2172 95 N1l CHY o'pI7an d ' 7y nna nx?
Jn € = (iv, C(i}]-w 72 iv 2INNN 1071 NAWNN WK FindIV-7 X A1
D'"212N DWW VY 75 NX A'wn'? ' 1 FindXbyte NX D'ye ¥ nxn .2
x® = (xlmr--uxii}j = Dec,y, (k.C™)
TI0n YW ti-n 730 IR Yapy nwoxn x Y = (xf},...,xii}] = Dec_, (k,C") 9wy 3

Algorithm 2 Using Oaxis to recover plaintexts.

Input: C = (C%9 =1v,cW,. .. C@D)
Output: m = (mY, ..., m®)
1: for i =1 to d do
v = FindIV(C, )
for ) =1 to v do
m?’) := FindXbyte(C'V, iv, §)
end for

2

3

4

5: _ |
6: .= (:I:Y’), . ,af:(,f))
7

8:

9:

m® = () & =D
end for
return (mY, ... m@)

NMavan Nl

Algorithm 3 GetValidPaddingMasks

Input: IV,C"
Output: A set of valid padding masks Pset
1: Pset := ()
: for j := 0200 to 0z7F do
v =1V e (0" %)
if Onis(IV',C") = 0 then
Pset := Pset U1V,
end if
end for
return Pset
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Algorithm 4 FindlV

Input: A ciphertext C' = (C(i—l)’ C(i))
Output: v

IV =00
repeat _
Pset := GetValidPaddingMasks(IV,C")
pos := | Pset|

1Vipos := 1Vpos © 0x01
until |Pset| = v
iv := GetlvWithPaddingMaskO1(PSet, IV)

return v

Algorithm 5 Computing the set Aset.

Input: ¢ = (iv,CY), j € {1,....v}
Output: Set Aset C {0,...,7}

1: Aset := ()

2: for R=0to 7 do

3:  msk := 0xRO

4: i’ = iv @ 08U ||msk||0"
5: if Oaus((iv',C?)) =1 then
6: Aset := Aset U {msk}
7:  end if
8:
9:

end for
return Aset

.DM'RNNN D'P1720 2IWN 7Y A7T7 [N TR (TIoN 7Y) M7an VoLV 7Y YTM VIT' DRY X7 21UN
x 2 Yoman owim Ko XML Schema NN 19X TI0AW XML-N AWRD NN 09710 n'7R0 DN

17w DT Nipnn [9XINN VORLVN NIX 9*7NNY7I INW7D VORL |'9¥N7 DA 71D' QPINN
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2Ny 3 N

J79 D'UINMA MM 'Y NAY NN 'Y K77 [177'NY7 [N R RINY ND [7NN CNIIN DIYTNN
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