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!CLTCLSRG ?B SL ?JRPM LSKCPM BG %SJJ "GPAJC�

/
SPRPMNNM ? A?SQ? BG GKNCELG BG J?TMPM� ,P
 &GMAFG 4@SLRS �$B 'CUGRR� AG F? BMTSRM
J?QAG?PC� K? TMG� @P?T? ECLRC BCJJC %",�J?LBG?� TG QGCRC D?RRG ?T?LRG C� BMNM LSKCPMQC
CK?GJ� LML FM QACJRM SL QMQRGRSRM� LC FM QACJRM QT?PG?RG� 0SCQRM QGELGDGA? AFC� B?J
LSKCPM �� BG %",� ?TPCKM ?JKCLM BSC ?PRGAMJG �&GMAFG 4@SLRS� MELG KCQC
 $ ?LAFC QC

$B LML KG F? K?LB?RM LC?LAFC SL? K?GJ NCP BGPKG AFC ?TPC@@C J?QAG?RM� ?SESPM LMLBGKCLM ?J
@GP@?LRC MELG @CLC


,CLRPC J? QCPGC /WRFML AMLRGLS? ?B ?T?LX?PC ? EMLDGC TCJC� RMPL? +G@PC.DDGAC� C J� 'MU 3M QSJ
@?AISN BCG TMQRPG B?RG RP?RR? #CH?�#SN AFC j MP? GLQR?JJ?RM BG QCPGC LCJJ? � � 
� �
 $ ?@@G?KM ?LAFC
J�?PRGAMJM QS  SB?AGRW AFC ?TCRC PGAFGCQRM
 -ML j QAPGRRM B? 1M@GL "?RJGLE� @?B?RC @CLC� K? j
AMKSLOSC ?JRPCRR?LRM @SMLM�

!?AI3P?AI AMLRPM !?AI!MV j J�?PEMKCLRM BCJJ? PCACLQGMLC
 2C QGCRC GL OS?JQG?QG KMBM
GLRCPCQQ?RG LCJJ? QGASPCXX? M NCLCRP?XGMLC GLDMPK?RGA?� ?JJMP? OSCQR? j SL? JCRRSP? M@@JGE?RMPG?

 PR F? B?RM GJ KCEJGM BG Qj AML OSCQR? CLMPKC PCACLQGMLC BG MRRM N?EGLC


"FGSBCPC JC �DGLCQRPC� QG AMLACLRP? QSJJ� COSGT?JCLRC 	@SLRS BCJ /?LLCJJM BG "MLRPMJJM C BCJJ?
&CQRGMLC NCPGDCPGAFC
 2CK@P? AFC 4@SLRS AMQRPGLE? ? D?PC G Q?JRG KMPR?JG NCP MRRCLCPC� M
GLQR?JJ?PC AMPPCRR?KCLRC� SL ECQRMPC BG BGQNMQGRGTG QGKGJC


+? ,G? 2RMPG? BG OSCQRM KCQC j GLACLRP?R? QSJ EPSNNM BG RP?BSXGMLC (R?JG?LM� AMKC F?LLM
AMKGLAG?RM� C NMG AML MELG KCK@PM BCJJ? QOS?BP? AFC BGAC OS?JAMQ? QSJ EPSNNM M QSG QSMG KCRMBG

&P?XGC KGJJC ? JMPM C ?EJG ?JRPG EPSNNG BG RP?BSXGMLC BG RSRRM GJ KMLBM
 1CLBM MK?EEGM ? RSRRG TMG�

�A@ ; ?;9>;AD; E3>GF; 7 D7EF3F7 ;@ 5A@F3FFA�
�����	

PMLLGC�DSJJAGPAJCK?E?XGLC
MPE

�!�� � ��"�� � % � � � ���� � ! ���$$�����

�G>> �;D5>7 &A653EF
1GJ?QAG?RM MELG BSC QCRRGK?LC� MELG
CNGQMBGM RP?RR? RSRRC JC NPGLAGN?JG
LMRGXGC� MNGLGMLG� PGTGQRC� GLRCPTGQRC C
DCCB@?AI BCG JCRRMPG BCJ KMLBM BG
4@SLRS
 ( J 2GBC�/MB j SL? LMTGRi� j
SL @PCTC NMBA?QR ?EEGSLRGTM �QCLX?
PCEMJ?PGRi� � GLRCQM AMKC
SL�?NNCLBGAC BCJ NMBA?QR NPGLAGN?JC

0SG TCLEMLM GLQCPGRG RSRRG EJG
?PEMKCLRG BG RCALMJMEG? ECLCP?JC C
K?RCPG?JG LML GLCPCLRG 4@SLRS AFC
LML PGCLRP?LM LCJ NMBA?QR
NPGLAGN?JC


%EB;F;�
1M@GL "?RJGLE
$B 'CUGRR
#?TC 6GJIGLQ
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/
?E?RC OS?LRM TMJCRC NCP
#?PUGLG?� ,SJRGUGLG?�
#$%".- C 4NJGLI� GJ A?R?JMEM
AMKNJCRM BCJJM QRSBGM

!PGR?LLGAM GLBGNCLBCLRC �(LRPMTCPQGML��
2C N?EFCPCRC SL? AGDP? QSNCPGMPC ?J
NPCXXM KCBGM� PGACTCRC ?LAFC  OS?PG? C
"P?WML /FWQGAQ #CJSVC�

0SCQR? AMJJCXGMLC BG EGMAFG #1,�DPCC
EGP? QS ,?A� 6GLBMUQ C +GLSV� C AML GJ
TMQRPM ?AOSGQRM NMRCRC QMQRCLCPC BSC
KCPGRCTMJG ?QQMAG?XGMLG @CLCDGAFC

2A?PGA?RC G EGMAFG GKKCBG?R?KCLRC B?
'SK@JC !SLBJC M QA?PGA?RCJC QS 2RC?K


#?PUGLG?�  OS?PG? C "P?WML /FWQGAQ
#CJSVC QMLM QR?RG BG ?LLM GL ?LLM G
TGLAGRMPG BCJ EP?L NPCKGM ?JJ�?LLS?JC

(LBCNCLBCLR &?KCQ %CQRGT?J� C
P?NNPCQCLR?LM GJ KCEJGM GL D?RRM LCJJ?
A?P?RRCPGQRGA? BG EGMA?@GJGRi
AMGLTMJECLRC


FRRN���UUU
FSK@JC@SLBJC
AMK�

�� $AF;8;7D +B63F7

( J �G>> �;D5>7 $AF;8;7D j ?LAMP? ?JJ? TCPQGMLC
� 
�
�� K? J? // j QR?R? ?EEGMPL?R? NCP
.LCGPGA
 %"- j SL? NGAAMJ? ?NNJGA?XGMLC AFC QG
QGQRCK? LCJ TMQRPM QWQRCK RP?W C TG
?LLSLACPi JC SQAGRC BG K?E?XGLC C NMBA?QR� C
NSm CQQCPC GKNMQR?R? ?LAFC NCP QA?PGA?PTCJG
BGPCRR?KCLRC GL ?SRMK?RGAM� &7D ?399;AD;
;@8AD?3L;A@; 63F7 G@A E9G3D6A 3> �AA9>7
�DAGB 6; ��$� :FFB�		9AA�9>	�%4�

+@3 �:;3H7FF3 +)�
&ADF3 �@6DA;6 @7; &� 7
;@ *,

( LQCPGRCJM :BCJGA?R?KCLRC< GL
OS?JSLOSC BGQNMQGRGTM AFC QSNNMPR?
JC AFG?TCRRC 42! :


< � B? Jl NMRCRC
?TTG?PC  LBPMGB LCJ TMQRPM BCQIRMN

EP?XGC ?B SL AJGCLR GLAMPNMP?RM LCJ
BGQNMQGRGTM C AMKN?RG@GJC AML
6GLBMUQ�.27�+GLSV
 :


< h BMR?RM ?LAFC
BG SL AMLLCRRMPC '#,(


2MRRM GJ :


< AMD?LM� QDMEEG? SL
NPMACQQMPC  1, "MPRCV  � B? � 
�&'X �J?
QRCQQ? ?PAFGCRRSP? BG @?QC BCJ NPMACQQMPC
AFC NMRCRC RPMT?PC LCG AFGNQCR BCJJ?
 NNJC C BCJJ? -TGBG?� � LMLAFk SL? &/4
OS?B�AMPC ,?JG QCKNPC BCJJ?  1,� C � &!
BG 1 ,
 $� SL? JSLE? JGQR? BG QNCAGDGAFC
B?TTCPM LMRCTMJC C QCK@P? NGn AFC
A?N?AC BG ?TTG?PC  LBPMGB �
�� KMBCJJM
&GLECP@PC?B� J? TCPQGMLC BCJ 2GQRCK?
MNCP?RGTM AFC QG RPMT? LCJ BGQNMQGRGTM


�A@F7� 6GPCB
AMK

+@ �3D6I3D7 AB7@
EAGD57 63 �� EF7D>;@7
5:7 9;D3 5A@ ";@GJ

4 L? AMKN?ELG? F?PBU?PC
.NCL�2MSPAC F? ?LLSLAG?RM
SL? QAFCB? K?BPC B? ��
QRCPJGLC ��� BMJJ?PG� AFC

NMRPC@@C CQQCPC SQ?R? NCP PM@MRGA?�
EGMAFG C BGQNMQGRGTG KCBGAG


!C?EJC!MLC� BCJJ? !C?EJC!M?PB� NSLR?
?JJ? AMKSLGRi F?PBU?PC MNCL�QMSPAC

,MLR? SL? TCPQGMLC AMKNJCR? BG +GLSV C
SL QCPTCP UC@ NGCL?KCLRC DSLXGML?LRC

+? QAFCB? j @?Q?R? QS NPMACQQMPC 2GR?P?
 ,���V  1, "MPRCV� � BCJJ? 3CV?Q
(LQRPSKCLRQ B? �
� � QRCPJGLC �� BMJJ?PG� �
AFC NSm P?EEGSLECPC NPCQR?XGMLG B? ���
,'X
 ( J NPMACQQMPC j QR?RM ?LLSLAG?RM
B?JJ? 3CV?Q (LQRPSKCLRQ +SLCBl
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+ M QAMPQM KCQC FM QAPGRRM SL?
@PCTC GLRPMBSXGMLC ?
&TGK�5GK AFC BCQGBCPM
?KNJG?PC GL OSCQRM ?PRGAMJM


1CACLRCKCLRC FM PGACTSRM SL? CK?GJ
B? SL JCRRMPC AFC KG AFGCBCT? QC
T?JCT? J? NCL? M LM ?NNPCLBCPC AMKC
DSLXGML? 5GK
 ( NSLRG Q?JGCLRG BCJJ?
CK?GJ QMLM QR?RG�
?� 2C QG SQ? 6GLBMUQ BSP?LRC J?
EGMPL?R? J?TMP?RGT?� F? QCLQM
GKN?P?PC AMKC SRGJGXX?PC 5GK�
@� 2C LML QG NPMEP?KK? KMJRM �M
?DD?RRM�� 5GK Q?PC@@C SRGJC�
'M PGQNMQRM AML SL? CK?GJ ?@@?QR?LX?
JSLE?� K? ?JJ? DGLC PG?QQSLR? AML�
?� &TGK�5GK F? SL AJGCLR NCP
6GLBMUQ� OSGLBG QGCRC NGn AFC
@CLTCLSRG ?B SQ?PJM ?LAFC Jl

@� 3PMTM AFC 5GK MDDP? SL? QCPGC BG
DSLXGMLG AFC PCLBMLM G J?TMPG PGNCRGRGTG
CQRPCK?KCLRC QCKNJGAG B? PC?JGXX?PC

"Gm QG NPCQCLR? QMNP?RRSRRM OS?LBM QG
QAPGTC BCJ AMBGAC �AGMj GLRCQR?XGMLG�
AFG?K?RC BG DSLXGMLG� KCRMBG�
DMPK?RR?XGMLC� PGD?RRMPGXX?XGMLC CAA��
K? QC QG CDDCRRS? OS?JQG?QG RGNM BG
J?TMPM GL ASG QG AMKNGC
PGNCRGRGT?KCLRC J? QRCQQ? KMBGDGA? QS
SL? QNCAGDGA? N?PMJ? M QS ?KNGC
NMPXGMLG BG RCQRM� 5GK QGASP?KCLRC
PCLBCPi J? TGR? NGn QCKNJGAC


/CP ASG OSCQRM KCQC RP?RRCPm
K?APM� PGACPA?�QMQRGRSXGMLC� RPMT? C
SL? GLRPMBSXGMLC BG @?QC ?JJC
CQNPCQQGMLG PCEMJ?PG


/PGK? BG GLGXG?PC TG NPCEM BG
NPCLBCPC ? ASMPC OS?LRM QCESC�
SQ?RC 5GK


"ML AGm GLRCLBM QCKNJGACKCLRC
BGPC BG QTMJECPC JC ?RRGTGRi EGMPL?JGCPC
AML 5GK NCP SL? QCRRGK?L? M EGn BG Jl�
C OS?LBM QG LMRCPi J? PGNCRGXGMLC BG SL
AMKNGRM� QG D?AAG? SL? PGACPA? GL PCRC
NCP RPMT?PC GJ KMBM BG ?SRMK?RGXX?PJM
�M OS?LRMKCLM PGBSPPC GJ LSKCPM BG
R?QRG @?RRSRG�
  JJ�GLGXGM NMRPC@@C
P?JJCLR?PTG� K? ?JJ? DGLC PGBSPPi GJ
RCKNM LCACQQ?PGM
 #GAM BG ACPA?PC GL
PCRC QCKNJGACKCLRC NCPAFk� QCAMLBM
J? KG? CQNCPGCLX?� RPMT?PC NCP AMLRM
NPMNPGM JC PGQNMQRC ?JJ? BMK?LBC�
GLTCAC BG MRRCLCPC GLDMPK?XGMLG @CJJC
C NPMLRC B? OS?JASL ?JRPM� RCLBC ?
KGEJGMP?PC J�?@GJGRi LCJ PGAMPB?PC J?
QMJSXGMLC


.P?� J�?PRGAMJM




5GK MDDPC KMJRC DSLXGMLG C LML
RSRRC D?P?LLM ?J A?QM TMQRPM
 /CP

R?LRM P?AAMK?LBM BG Q?JR?PC MELG
N?PRC AFC LML PGRCLCRC LCACQQ?PG? M BG
SRGJGXX?PC ?J DGLC BG PGBSPPC J? OS?LRGRi
BG GLDMPK?XGMLG B? ?QQGKGJ?PC
 /CP
RSRRC JC QCESCLRG QAMPAG?RMGC MELG AMQ?
GL ���� P?NNPCQCLR? T?PG?@GJG AFC
BMTCRC BCAGBCPC� MELG AMQ? GL �:<� j SL
R?QRM DGQGAM QSJJ? R?QRGCP? AFC BMTCRC
NPCKCPC
 (LMJRPC� QC LML
BGTCPQ?KCLRC QNCAGDGA?RM� RSRRG G
AMK?LBG C G R?QRG T?LLM GLQCPGRG M
NPCKSRG GL KMB?JGRi NPCBCDGLGR? BG
5GK �OSCJJ? �TSMR?��


#35DA�

5GK MDDPC J? NMQQG@GJGRi BG APC?PC
K?APM ?J TMJM
 "Gm QGELGDGA? AFC NMRCRC
PCEGQRP?PC SL GLQGCKC BG AMK?LBG GL
5GK GL KMBM B? NMRCPJG PGNCRCPC
D?AGJKCLRC
 (J KCRMBM @?QC j�

\r^=mfuufsb?=dpnboej?\r^

( J R?QRM :O< GLGXG? J? PCEGQRP?XGMLC
BCJJ? K?APM� J? OS?JC TGCLC Q?JT?R?
LCJJ? JCRRCP? DMPLGR?
 4L? TMJR?
GLQCPGRM :O<�JCRRCP?� NMRCRC OSGLBG
GLGXG?PC ? SRGJGXX?PC OS?JQG?QG AMK?LBM
BG 5GK NCP CDDCRRS?PC JC LCACQQ?PGC
KMBGDGAFC ?J RCQRM
 4L? TMJR?
RCPKGL?RM� NPCKCRC LSMT?KCLRC GJ

R?QRM O �?J BG DSMPG BG MELG KMB?JGRi�

4L CQCKNGM NMRPC@@C CQQCPC�

\r^\c^
=tfsjf ej dpnboej?
\r^

0SCQRM AMJJCEFCPi J? K?APM ?J
R?QRM �@�
 /CP CQCESGPC SL AMK?LBM
@GQMEL? BGEGR?PC ���JCRRCP?��� AFC GL
OSCQRM A?QM Q?PC@@C�

Ac

/MRCRC PGNCRCPC OSCQRM AMK?LBM�
AMKC MELG ?JRPM AMK?LBM GL 5GK�
?EEGSLECLBM SL LSKCPM B?T?LRG ?JJM
QRCQQM
 2C OSGLBG BGEGR?RC ����@��
5GK CQCESC J? K?APM �@� �� TMJRC

#GEGR?LBM ���� CQCESGPCRC
LSMT?KCLRC J�SJRGK? K?APM
 2C TMJCRC
GKN?P?PC ?JRPM QSJJC K?APM�
P?AAMK?LBM J�?PRGAMJM QSJ UGIG BG 5GK�
FRRN���TGK
UGIG?
AMK�UGIG�,?APMQ

(;57D53�

(L 5GK �C NPMEP?KKG QGKGJG OS?JG
KMPC� JCQQ� KSRR CAA� NMRCRC ACPA?PC
LCJ RCQRM SQ?LBM GJ QCESCLRC DMPK?RM�

0=ufsnjof?

��%%##��$$���� �� ��%%$$''++�� ))**��
)5D;FFA 63 "G53E -7EF7D?3@@ ,,��## �� 88GG@@LL;;AA@@ ;; 33HH33@@LL33FF77
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"G53E F? GKN?P?RM RSRRM AGm AFC Q?
B?G PGNCRSRG ES?QRG ?J QSM QGQRCK?� LML
?TCLBM AGMj ?JRP? QACJR? AFC QAMNPGPC
AMKC PGQMJTCPJG 
 /MRCRC QAPGTCPC ?
+SA?Q NPCQQM� JQUCQR���EK?GJ
AMK


�%#�$�� � �%$'+�)*�
+? @?PP? BGAC ?J NPMEP?KK? AFC

AGm AFC QCESC j GJ RCPKGLC B? ACPA?PC
�C GL 5GK J�GLRCPM RCPKGLC� GLAJSQ? J?
@?PP?� j KMQRP?RM LCJJ? N?PRC GL @?QQM
BCJJ? DGLCQRP?�
 (J ASPQMPC QG QNMQRCPi
OSGLBG QSJJ? NPGK? AMPPGQNMLBCLX?
BCJJ? N?PMJ?
 /MRCRC KSMTCPTG RP? G
PGQSJR?RG SQ?LBM :L< NCP QNMQR?PQG QSJ
QSAACQQGTM C :QFGDR<
:L< �B�MP? GL NMG
GLBGA?RM AML :-<� NCP QNMQR?PQG QSJ
NPCACBCLRC


7 )AEF;FGL;A@7�

5GK QSNNMPR? NCP GKNMQR?XGMLC
NPCBCDGLGR? JC CQNPCQQGMLG PCEMJ?PG
 "Gm
j CQRPCK?KCLRC SRGJC OS?LBM QG
QMQRGRSGQAC OS?JAMQ? �PGDCPGRM AML
�QMQRGRSXGMLC� GL 5GK�� NCPAFk NMRCRC
P?EEGSLECPC GJ K?QQGKM LSKCPM BG
PGQSJR?RG NMQQG@GJG
 /CP NPGKM RP?RRCPm
SL LMPK?JC AMKNMPR?KCLRM BG PGACPA?
C QMQRGRSXGMLC�

;&t0=ufsnjof?0=tptujuvup?0

0SCQRM RPMTCPi J? NPGK?
AMPPGQNMLBCLX? BG �RCPKGLC�
QMQRGRSCLBMJM AML �QMQRGRSRM�
 2C
TMJCRC ?NNJGA?PC R?JC QMQRGRSXGMLC ?
RSRRC JC AMPPGQNMLBCLXC BMTPCRC
A?K@G?PC GJ AMK?LBM AML�

;&t0=ufsnjof?0=tptujuvup?0h

/CP ASG QC TMJCRC QMQRGRSGPC RSRRC JC

AMPPGQNMLBCLXC BG �TGK� AML �5GK� GJ
AMK?LBM Q?PC@@C�

;&t0wjn0Wjn0h

�EBD7EE;A@; D79A>3D;�

3P?KGRC JC CQNPCQQGMLG PCEMJ?PG
NMRPCQRC QMQRGRSGPC RSRRC JC
AMPPGQNMLBCLXC BG �TGK� 5GK� T(K�
TG,� AML �5GK� SRGJGXX?LBM GJ QCESCLRC
AMK?LBM�

;&t0\wW^\jJ^\nN^0Wjn0h

"MKC KMJRG BG TMG ?TP?LLM EGi
A?NGRM� OS?JSLOSC AMQ? QAPGRR? BCLRPM
JC �:<� NMRPi CQQCPC RPMT?R? GL
OS?JSLOSC AMK@GL?XGMLC �M T?PGCRi BG
AMK@GL?XGMLG� AFC B? OSG GL ?T?LRG
AFG?KCPCKM �EPSNNM�
 5G NMRPCQRC
AFGCBCPC� �NCPAFk LML KCRRCPC RSRRM
GL SL SLGAM EPSNNM��
 2C D?RC AMQl
�NPMT?RC NSPC� LMRCPCRC AFC QG
QMQRGRSGQAC MELG JCRRCP? AML J? N?PMJ?
�5GK� ?LXGAFk QMQRGRSGPC J�GLRCP?
N?PMJ?
 0SCQRM NCPAFk JC N?PCLRCQG
OS?BPC GLBGA?LM SL
A?P?RRCPC�NMQGXGMLC GL SL? N?PMJ?
 2C
EJG BGRC BG QMQRGRSGPC RSRRC JC JCRRCPC�
QCLX? QNCAGDGA?PC J? NMQGXGMLC
?JJ�GLRCPLM BG SL? N?PMJ? �AMQ? AFC QG D?
QCN?P?LBM JC JCRRCPC GL EPSNNG BGQRGLRG
BG N?PCLRCQG OS?BPC�� QMQRGRSGPi
QCKNJGACKCLRC MELG JCRRCP?


"MQl QC TMJCRC AMLDPMLR?PC RSRRG G
A?P?RRCPG K?GSQAMJG� KGLSQAMJG C
LSKCPGAG� NMRPCQRC SRGJGXX?PC : �9?�X��
�<
 (J KMBM GL ASG DSLXGML? j AFC
OS?JQG?QG AMQ? TGAGLM ? AG?QASL�?JRP? j
AMLQGBCP?R? AMKC SL? LSMT? QCPGC� C
MELG AMQ? ?JJ�CQRPCKGRi MNNMQR? BCJ
RP?RRGLM j SL GLRCPT?JJM
 0SGLBG JC RPC
QCPGC QMLM�  �9 �JCRRCPC K?GSQAMJC�� ?�X
�JCRRCPC KGLSQAMJC� C ��� �LSKCPG�
 2C
TMJCRC AMLDPMLR?PC MELG QGLEMJ?
N?PMJ? AFC GLGXG? AML J? JCRRCP?
K?GSQAMJ? �3� NMRPCQRC SQ?PC 3:?�X<	

+�?QRCPGQAM BGAC ? 5GK AFC J�SJRGKM
EPSNNM NSm CQQCPC PGNCRSRM
GJJGKGR?R?KCLRC
 /MGAFk LCJ EPSNNM
LML j QR?RM GLQCPGRM JM QN?XGM� 5GK QG
DCPKCPi ?JJ? DGLC BG MELG N?PMJ?


(L OSCQRM KMBM ?TPCRC ?
BGQNMQGXGMLC SL EP?L LSKCPM BG
NMQQG@GJGRi
 /MRCRC CQCESGPC SL?
PGACPA? NCP RSRRG G LSKCPG AMKNPCQG RP?
� ��� C ���� AML :� ��<:���<;Y�;[
 (L
OSCQRM A?QM JC N?PCLRCQG AMLRCLEMLM
SL JGKGR?RMPC �AGMj GJ LSKCPM BG
PGNCRGXGMLG BCJ RCPKGLC B? ACPA?PC AFC
JM NPCACBC�
 +M NMRCRC QAPGTCPC ?LAFC
AMKC SL? QCPGC
 /CP CQCKNGM :� ��<:��
�<;Y���;[ ACPAFCPi MELG LSKCPM
AMKNPCQM RP? � �� C ����
 #MTCRC
CJSBCPC JC N?PCLRCQG NPCACBCLBMJC
AML J? @?PP? GLTCPQ? ?DDGLAFk 5GK LML
JC GLAJSB? LCJ RCPKGLC B? ACPA?PC


0SCQR? j QMJM SL? @PCTC

N?LMP?KGA? BG ?JASLC CQNPCQQGMLG
PCEMJ?PG
 /MQQMLM BGTCLR?PC KMJRM NGn
AMKNJGA?RC K?L K?LM AFC BGTCLR?LM
NGn ?T?LX?RC
 2C TMJCRC ?NNPMDMLBGPC
SJRCPGMPKCLRC P?AAMK?LBM
TGT?KCLRC OSCQR? ESGB?�
FRRN���UUU
PCESJ?P�
CVNPCQQGMLQ
GLDM�RSRMPG?J
FRKJ
 "G
QMLM GLMJRPC KMJRG ?PRGAMJG BG @JME QS
AMKC Q@GXX?PPGPQG LCJ APC?PC
CQNPCQQGMLG AFC D?AAG?LM AGm AFC
TMJCRC


2NCPM AFC ?@@G?RC RPMT?RM
GLRCPCQQ?LRC OSCQRM ?PRGAMJM
 'M GL
NPMEP?KK? BG AMLRGLS?PC QS OSCQRM
NCPAMPQM GJ NPMQQGKM KCQC B?LBM SLM
QES?PBM ? /CLR?B?ARWJ �SL GLRCPD?AAG?
NCP %GPCDMV QGKGJC ? 5GK�
 2C ?TCRC
BCJJC BMK?LBC� AMKKCLRG M
QSEECPGKCLRG QCLRGRCTG JG@CPG BG
GLTG?PKG SL? CK?GJ ?
JQUCQR���EK?GJ
AMK
 2C KG QAPGTCRC
TG NPCEM BG GLAJSBCPC �%",� MNNSPC
�"�"� �M :D%A"<:A"�<:K,A"< AMKC
CQNPCQQGMLC PCEMJ?PC� GL MEECRRM


mailto:lswest34@gmail.com
http://www.regular-expressions.info/tutorial.html
mailto:lswest34@gmail.com
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4 L NM� BG RCKNM D?� KG DS
AFGCQRM BG AMLTCPRGPC GL
20+GRC SL B?R?@?QC
,W20+
 "CPA?LBM QS

(LRCPLCR SL? QMJSXGMLC TCJMAC C
D?AGJC �C EP?RSGR?�� LML RPMT?G LSJJ? BG
SRGJC NCP J? KG? TCPQGMLC BG ,W20+

"MQl BCAGQG BG D?PC �B? KC�


( J NPMEP?KK? ,W20+
 BKGLGQRP?RMP TG NCPKCRRC BG APC?PC
SL? AMNG? BCJ B?R?@?QC AMKC
QCKNJGAC DGJC BG RCQRM
 ,MJRG
TGQS?JGXX?RMPG 20+GRC NCPKCRRMLM BG
PGAPC?PC GJ B?R?@?QC N?PRCLBM B? SL
DGJC BG OSCQRM RGNM
 /CPm� AG QMLM
KMJRC AMQC AFC ,W20+ QSNNMPR?
KCLRPC 20+GRC LM
 "MQl OSCQRM KCQC
QAPGTCPCKM SL NPMEP?KK? BG
AMLTCPQGMLC AFC JCEEC SL DGJC BG
GQRPSXGMLG QOJ C APC? J? TCPQGMLC
20+GRC


(LGXG?KM B?LBM SL�MAAFG?R? ?J
DGJC
 "MLQGQRC BG SL? QCXGMLC AFC APC?
GJ B?R?@?QC� BG SL? NCP APC?PC
AG?QASL? R?@CJJ? C BG OSCJJ?
CTCLRS?JC NCP G B?RG
 �"�j SL�MNXGMLC
NCP CQNMPR?PC QMJM JM QAFCK? BCJJ?
R?@CJJ?�
 (L ?JRM ? BCQRP? A�j SL
CQCKNGM BCJJ? QCXGMLC NCP APC?PC J?
R?@CJJ?


+? NPGK? AMQ? BG ASG ?@@G?KM
@GQMELM j J�SJRGK? PGE?
 3SRRM OSCJJM
BMNM JC N?PCLRCQG BG AFGSQSP? BCTC
CQQCPC CJGKGL?RM
 �20+GRC LML
QSNNMPR? GJ B?R?@?QC (LLM#!�
 (L
?EEGSLR? ? OSCQRM� 20+GRC LML
QSNNMPR? J? PGE? �/1(, 18 *$8�
 (L
20+GRC QG GKNMQR? SL? AFG?TC
NPGK?PG? SQ?LBM �(-3$&$1 /1(, 18
*$8  43.(-"1$,$-3� ?JJ?
BCDGLGXGMLC BCJ A?KNM
 +�?JRP? AMQ?
AFC 20+GRC LML BGECPGQAC j J? N?PMJ?
AFG?TC �SLQGELCB�


/?PJ?LBM BG B?RG� J� GQRPSXGMLC
�(-2$13 (-3.� LML j AMKN?RG@GJC
 ( J
NPM@JCK? OSl j AFC 20+GRC LML
NCPKCRRC GLQCPGKCLRG KSJRGNJG
?JJ� GLRCPLM BCJJ? QRCQQ? GQRPSXGMLC

$AAM SL @PCTC CQCKNGM NPCQM B? SL
DGJC ,W20+
 -MR?RC �? BCQRP?� AFC GJ
K?PA?RMPC BG DGLC PGE? j SL NSLRM C
TGPEMJ?


#SP?LRC J? AMLTCPQGMLC
GELMPCPCKM ?LAFC JC PGEFC BG
AMKKCLRM C JC GQRPSXGMLG "1$ 3$
# 3 ! 2$ C 42$
 4L? TMJR?
MRRCLSRM GJ DGJC 20+GRC� SQCPCKM SL
NPMEP?KK? QGKGJC ? 20+GRC
#?R?@?QC !PMUQCP NCP GJ NPMACQQM BG

ESPQ UBCMF JG FYJTUT �dbufhpsjftnbjo�<
DSFBUF UBCMF �dbufhpsjftnbjo� )
�jeDbufhpsjftNbjo� jou)21* votjhofe OPU OVMM

bvup‘jodsfnfou-
�DbuUfyu� dibs)211* OPU OVMM efgbvmu ��-
QSJNBSZ LFZ )�jeDbufhpsjftNbjo�*

* FOHJOF>JoopEC BVUP‘JODSFNFOU>51 EFGBVMU
DIBSTFU>mbujo2<

JOTFSU JOUP �dbufhpsjftnbjo�
)�jeDbufhpsjftNbjo�-�DbuUfyu�* WBMVFT
)2-�Bqqfuj{fs�*-
)3-�Tobdl�*-
)4-�Cbscfdvf�*-
)5-�Dblf�*-
)6-�Dboez�*-
)7-�Cfwfsbhft�*<

/CP PCLBCPJM AMKN?RG@GJC� BM@@G?KM A?K@G?PC OSCQRM B? QGLEMJ?
GQRPSXGMLC AMKNJCQQ? ?B SL? QCPGC BG GQRPSXGMLG NGn QCKNJGAG AMKC
QCESC�

JOTFSU JOUP �dbufhpsjftnbjo�
)�jeDbufhpsjftNbjo�-�DbuUfyu�* WBMVFT )2-�Bqqfuj{fs�*<
JOTFSU JOUP �dbufhpsjftnbjo�
)�jeDbufhpsjftNbjo�-�DbuUfyu�* WBMVFT )3-�Tobdl�*<
JOTFSU JOUP �dbufhpsjftnbjo�
)�jeDbufhpsjftNbjo�-�DbuUfyu�* WBMVFT )4-�Cbscfdvf�*<
JOTFSU JOUP �dbufhpsjftnbjo�
)�jeDbufhpsjftNbjo�-�DbuUfyu�* WBMVFT )5-�Dblf�*<
JOTFSU JOUP �dbufhpsjftnbjo�
)�jeDbufhpsjftNbjo�-�DbuUfyu�* WBMVFT )6-�Dboez�*<
JOTFSU JOUP �dbufhpsjftnbjo�
)�jeDbufhpsjftNbjo�-�DbuUfyu�* WBMVFT )7-�Cfwfsbhft�*<
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APC?XGMLC BCJ B?R?@?QC� BCJJC R?@CJJC
C BCG B?RG


(LGXG?KM
 "PC?RC SL? A?PRCJJ? NCP
GJ NPMECRRM C SL LSMTM DGJC NWRFML

"FG?K?RCJM ,W20+�20+GRC
NW


(L ?JRM ? BCQRP? A�j J�GQRPSXGMLC
GKNMPR� J? BCDGLGXGMLC BCJJ? AJ?QQC C
J? PMSRGLC >>GLGR>>


/MGAFk Q?Pi SL NPMEP?KK? B?
PGE? BG AMK?LBM BM@@G?KM APC?PC
J�GQRPSXGMLC �GD >>L?KC>>�� SL
ECQRMPC BCEJG ?PEMKCLRG C SL?
PMSRGLC B�?GSRM �AFC GLDMPKG J�SRCLRC
QS AMKC SRGJGXX?PC GJ NPMEP?KK?�

0SCQR? ?LBPi GLQCPGR? ?JJ? DGLC
 3SRRM
GJ PCQRM BCJ AMBGAC APC?RM ?LBPi
NPGK?�

efg fssps)nfttbhf*;
qsjou ?? tzt/tuefss-

tus)nfttbhf*

(L @?QQM A�j GJ ECQRMPC AFC QG
MAASN? BG QR?KN?PC JC GQRPSXGMLG
B�SQM


+? DSLXGMLC #M(R�� TGCLC
AFG?K?R? QC GJ NPMEP?KK? j CQCESGRM
B? QMJM B?JJ? PGE? BG AMK?LBM� AMKC
NPCTGQRM
 "MKSLOSC� QC TMJCQQGKM GL
QCESGRM ?EEGSLECPJM AMKC JG@PCPG? ?B
SL ?JRPM NPMEP?KK?� NMRPCKKM
QCKNJGACKCLRC SQ?PC J? AJ?QQC
 0Sl
GKNMQRG?KM SL LSKCPM BG T?PG?@GJG
NCP CQQCPC QGASPG AFC RSRRM DSLXGMLG
AMPPCRR?KCLRC
 ( J AMBGAC KMQRP?RM GL
@?QQM ? BCQRP? T?JSR? EJG ?PEMKCLRG
N?QQ?RG C JG NPCN?P? NCP JC PMSRGLC
NPGLAGN?JG


0S?LBM ?TTG?KM GJ NPMEP?KK?
BM@@G?KM DMPLGPC ?JKCLM BSC
T?PG?@GJG
 2MLM GJ DGJC BG (LNSR C OSCJJM
BG .SRNSR
  JJ�SRCLRC Q?P?LLM
BGQNMLG@GJG ?JRPC RPC MNXGMLG� SL? j J?
KMB?JGRi BC@SE� ?DDGLAFk AG QG PCLB?

$"0vts0cjo0fow qzuipo
$>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>
$ NzTRM3TRMjuf/qz
$>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>
$ JNQPSUT
jnqpsu tzt
$>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

$>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>
$ CFHJO DMBTT NzTRM3TRMjuf
$>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>
dmbtt NzTRM3TRMjuf;

efg ‘‘joju‘‘)tfmg*;
tfmg/JoqvuGjmf > ##
tfmg/PvuqvuGjmf > ##
tfmg/XsjufGjmf > 1
tfmg/EfcvhNpef > 1
tfmg/TdifnbPomz > 1
tfmg/EjsfduNpef > Gbmtf

efg EpJu)*;
$>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>
$ Tfuvq Wbsjbcmft
$>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>
TpvsdfGjmf > ��
PvuqvuGjmf > ��
Efcvh > Gbmtf
Ifmq > Gbmtf
TdifnbPomz > Gbmtf
$>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

jg mfo)tzt/bshw* >> 2;
vtbhf)*

fmtf;
gps b jo tzt/bshw;

qsjou b
jg b/tubsutxjui)#Jogjmf>#*;

qpt > b/gjoe)#>#*
TpvsdfGjmf > b\qpt,2;^

fmjg b/tubsutxjui)#Pvugjmf>#*;
qpt > b/gjoe)#>#*
PvuqvuGjmf > b\qpt,2;^

fmjg b >> �Efcvh�;
Efcvh > Usvf

fmjg b >> �TdifnbPomz�;
TdifnbPomz > Usvf

fmjg b >> �.Ifmq� ps b >> �.I� ps b >> �.@�;
Ifmq > Usvf

jg Ifmq >> Usvf;
vtbhf)*

s > NzTRM3TRMjuf)*
s/TfuVq)TpvsdfGjmf-PvuqvuGjmf-Efcvh-TdifnbPomz*
s/EpXpsl)*
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AMLRM BG AMQ? QR? ?TTCLCLBM K?L
K?LM AFC GJ NPMEP?KK? NPMACBC�
SL�MNXGMLC NCP APC?PC QMJM JC
R?@CJJC C LML G B?RG C SL? NCP
AFGCBCPC ?GSRM
 +? PGE? BG AMK?LBM
�LMPK?JC� NCP ?TTG?PC GJ
NPMEP?KK? ?QQMKGEJG? ? OSCQR?�

NzTRM3TRMjuf Jogjmf>Gpp
Pvugjmf>Cbs

#MTC �%MM� j GJ LMKC BCJ DGJC
,W20+ C �!?P� j GJ LMKC BCJ DGJC
20+GRC AFC TMEJG?KM GJ NPMEP?KK?
APCG


/MRCRC SQ?PC ?LAFC OSCQR?
TCPQGMLC�

NzTRM3TRMjuf Jogjmf>Gpp
Pvugjmf>Cbs Efcvh TdifnbPomz

AFC ?EEGSLEC J�MNXGMLC NCP
KMQRP?PC G KCQQ?EEG BG BC@SE CB
CQNMPR? QMJM JC R?@CJJC C LML G B?RG


/CP DGLGPC QC J�SRCLRC AFGCBC
?GSRM� QG N?QQ? QCKNJGACKCLRC ?JJ?
QCXGMLC AML JC GQRPSXGMLG B�SQM


/PGK? BG AMLRGLS?PC BG?KM
SL�MAAFG?R? ? AMKC TCLEMLM ECQRGRG
EJG ?PEMKCLRG LCJJ? PGE? BG AMK?LBM


0S?LBM SL SRCLRC GLQCPGQAC GJ
LMKC BCJ NPMEP?KK? LCJ RCPKGL?JC�

GJ QGQRCK? MNCP?RGTM RGCLC RP?AAG?
BCJJ�GLDMPK?XGMLC GKKCQQ? C J?
N?QQ? ?J NPMEP?KK? AFC T?JSR?
J�CTCLRS?JC NPCQCLX? BG MNXGMLG
 2C
LML j QR?R? GLQCPGR? LCQQSL? MNXGMLC
�M ?PEMKCLRM� GJ QSM LSKCPM j SLM�
AGMj GJ LMKC BCJJ�?NNJGA?XGMLC� LCJ
LMQRPM A?QM ,W20+�20+GRC
NW

/MQQG?KM ?AACBCPC ? OSCQRG
?PEMKCLRG AFG?K?LBM GJ AMK?LBM
QWQ
?PE
 2C GJ AMLRCEEGM j K?EEGMPC
BG SLM� SQG?KM SL AGAJM DMP NCP
JCEECPJC
 "MLRPMJJCPCKM EJG
?PEMKCLRG SLM ?JJ? TMJR?
  JASLG
NPMEP?KKG PGAFGCBMLM BG GLQCPGPJG GL
SLM QNCAGDGAM MPBGLC
 4Q?LBM

J�?NNPMAAGM BCJ AGAJM DMP� OSCQRG
NMQQMLM CQQCPC GLQCPGRG GL OS?JSLOSC
MPBGLC
 2C J�SRCLRC LML DMPLGQAC
?JASL ?PEMKCLRM M SQ? J�?PEMKCLRM
?GSRM KMQRPCPCKM J? QAFCPK?R?
QSJJ�SQM
 (L ?JRM A�j J? PCJ?RGT?
PMSRGLC


"MLRGLS?LBM� SL? TMJR?
RCPKGL?RM GJ AMLRPMJJM BCEJG
?PEMKCLRG GQR?LXG?KM J? AJ?QQC�
AFG?KG?KM J? DSLXGMLC 2CR4N� AFC
PGCKNGC ?JASLC T?PG?@GJG C OSGLBG
AFG?KG?KM J? PMSRGLC #M6MPI

(LGXGCPCKM B?JJ? AJ?QQC �KMQRP?R?
LCJJ? NPMQQGK? N?EGL?� GL @?QQM ?

BCQRP?�


0SCQR? �N?EGL? QCESCLRC� GL
@?QQM ? BCQRP?� AMLRGCLC J?
BCDGLGXGMLC C J? DSLXGMLC >>GLGR>>

0Sl BCDGLGPCKM JC T?PG?@GJG BG ASG
?TPCKM @GQMELM NGn ?T?LRG

1GAMPB?RC AFC NPGK? BG AFG?K?PC J?
DSLXGMLC #M6MPI @GQMEL? AFG?K?PC
2CR4N
 0Sl ?QQCELCPCKM G T?JMPG
AMPPCRRG ?JJC T?PG?@GJG TSMRC
  @@G?KM
?LAFC J? NMQQG@GJGRi BG LML QAPGTCPC GL
SL DGJC� SRGJC ? QAMNG BG BC@SE� C BG
QAPGTCPC QCKNJGACKCLRC JM QAFCK?
QCLX? G B?RG� SRGJC NCP PCNJGA?PC GL SL
LSMTM B?R?@?QC QMJM J? QRPSRRSP?


�%-*% � &(%�(�##�(� �$ &/*�%$ � &�(*� ��

efg vtbhf)*;
nfttbhf > )

�>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>]o�
�NzTRM3TRMjuf . B ebubcbtf dpowfsufs]o�
�Bvuips; Hsfh Xbmufst]o�
�VTBHF;]o�
�NzTRM3TRMjuf Jogjmf>gjmfobnf \Pvugjmf>gjmfobnf^ \TdifnbPomz^ \Efcvh^ \.I.Ifmq.@]o�

� xifsf]o�
� Jogjmf jt uif NzTRM evnq gjmf]o�
� Pvugjmf )pqujpobm* jt uif pvuqvu gjmfobnf]o�
� )jg Pvugjmf jt pnjuufe- bttvnfe ejsfdu up TRMjuf]o�
� TdifnbPomz )pqujpobm* Dsfbuf Ubcmft- EP OPU JNQPSU EBUB]o�
� Efcvh )pqujpobm* . Uvso po efcvhhjoh nfttbhft]o�
� .I ps .Ifmq ps .@ . Tipx uijt nfttbhf]o�
�Dpqzsjhiu )D* 3122 cz H/E/ Xbmufst]o�
�>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>]o�
*

fssps)nfttbhf*
tzt/fyju)2*

jg ‘‘obnf‘‘ >> #‘‘nbjo‘‘#;
EpJu)*
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(LGXG?KM ?NPCLBM GJ DGJC 20+ C
GKNMQRG?KM ?JASLC T?PG?@GJG GLRCPLC

#CDGLG?KM ?LAFC ?JASLC QRPGLEFC
AMLRCLCLRG RCQRM SQ?RM B? SQ?PC NGn
TMJRC
 .TTG?KCLRC QC BMTPCKM
QAPGTCPC LCJ DGJC BG MSRNSR JM
BMTPCKM NPGK? ?NPGPC C GLGXG?PC
J�GLRCPM NPMACQQM
 +CEECPCKM
AG?QASL? PGE? BCJ DGJC B�GLEPCQQM� J?
NPMACQQCPCKM C QAPGTCPCKM GJ RCQRM
NMRCLXG?JC LCJ DGJC BG MSRNSR
 4QG?KM
SL AGAJM UFGJC DMPX?RM NCP J? JCRRSP?
BG AG?QASL? PGE?� AML SL AMK?LBM BG
GLRCPPSXGMLC OS?LBM LML j PGK?QRM
LSJJ? LCJ DGJC GL GLEPCQQM
 4QG?KM
D
PC?BJGLC�� NCP PCASNCP?PC J? PGE? BG
J?TMPM C ?QQCELG?KM GJ QSM

AMLRCLSRM ?JJ? T?PG?@GJC
�JGLC�
  JASLC PGEFC NMQQMLM
CQQCPC RP?LOSGJJ?KCLRC
GELMP?RC
  OSCQRM QCPTMLM
JC GQRPSXGMLG GD�CJGD QCESGRC
B?JJ� GQRPSXGMLC N?QQ �GL
@?QQM�


/MQQG?KM DGL?JKCLRC
QKCRRCPC BG MAASN?PAG BG AMQ?
GELMP?PC C N?QQ?PC ? OSCJJC
SRGJG
 ( J NPMACQQM GLGXGCPi LCJ
KMKCLRM GL ASG J? PGE?
AMLRCPPi "PC?RC 3?@JC

1GAMPB?RC AFC ?@@G?KM
?QQCEL?RM ? "3 GJ T?JMPC
�"PC?RC 3?@JC�
 0Sl �GL ?JRM ?
BCQRP?�� GKNMQRG?KM J?

�%-*% � &(%�(�##�(� �$ &/*�%$ � &�(*� ��

$>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>
$ CFHJO DMBTT NzTRM3TRMjuf
$>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>
dmbtt NzTRM3TRMjuf;

efg ‘‘joju‘‘)tfmg*;
tfmg/JoqvuGjmf > ##
tfmg/PvuqvuGjmf > ##
tfmg/XsjufGjmf > 1
tfmg/EfcvhNpef > 1
tfmg/TdifnbPomz > 1

efg TfuVq)tfmg- Jo- Pvu > ��- Efcvh > Gbmtf- Tdifnb > 1*;
tfmg/JoqvuGjmf > Jo
jg Pvu >> ��;

tfmg/xsjufGjmf > 1
fmtf;

tfmg/XsjufGjmf > 2
tfmg/PvuqvuGjmf > Pvu

jg Efcvh >> Usvf;
tfmg/EfcvhNpef > 2

jg Tdifnb >> 2;
tfmg/TdifnbPomz > 2

.P?� AG MAASNCPCKM BCJJ? DSLXGMLC #M6MPI� BMTC ?TTGCLC J? �K?EG?�


efg EpXpsl)tfmg*;
g > pqfo)tfmg/JoqvuGjmf*
qsjou #Tubsujoh Qspdftt#
dous > 1
jotfsunpef > 1
DsfbufUbcmfNpef > 1
JotfsuTubsu > #JOTFSU JOUP #
BJ > #bvup‘jodsfnfou#
QL > #QSJNBSZ LFZ #
JQL > # JOUFHFS QSJNBSZ LFZ BVUPJODSFNFOU OPU OVMM#
DU > #DSFBUF UBCMF #
$ Cfhjo
jg tfmg/XsjufGjmf >> 2;

PvuGjmf > pqfo)tfmg/PvuqvuGjmf-�x�*

xijmf 2;
mjof > g/sfbemjof)*
dous ,> 2
jg opu mjof;

csfbl
$ Jhopsf cmbol mjoft- mjoft uibu tubsu xjui

#..# ps dpnnfout )0+"*
jg mjof/tubsutxjui)#..#*; $Dpnnfout

qbtt
fmjg mfo)mjof* >> 2; $ Cmbol Mjoft

qbtt
fmjg mjof/tubsutxjui)#0+"#*; $ Dpnnfout

qbtt
fmjg mjof/tubsutxjui)#VTF#*;

$Jhopsf VTF mjoft
qbtt

fmjg mjof/tubsutxjui)#DSFBUF EBUBCBTF #*;
qbtt
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 �� � � 15,1+- (
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T?PG?@GJC �"PC?RC3?@JC,MBC� SES?JC
? SLM� AMQl B? Q?NCPC AMQ? QRG?KM
D?ACLBM� NMGAFk J? BCDGLGXGMLC BG
AG?QASL A?KNM j QS SL? PGE?
QCN?P?R?
 0SGLBG NPCLBG?KM J? PGE?�
PGKSMTG?KM GJ A?P?RRCPC BG PGRMPLM C
J? RCLG?KM NPMLR? NCP QAPGTCPJ? LCJ
DGJC GL SQAGR?� C� QC PGAFGCQRM� J?
QAPGTG?KM


.P? �?J ACLRPM BCQRP?� BM@@G?KM
GLGXG?PC ?B MAASN?PAG BG AG?QASL? PGE?
?JJ� GLRCPLM BCJ @JMAAM AFC APC? J?
R?@CJJ?� ECQRCLBM AG?QASL? PGE? NCP
D?PC AMLRCLRM 20+GRC
 "G QMLM KMJRC
AMQC AFC 20+GRC LML QSNNMPR?

#G?KM ?LAMP? SL�MAAFG?R?
?JJ� GQRPSXGMLC "PC?RC 3?@JC BG ,W20+


4L? AMQ? AFC ?QQMJSR?KCLRC B?
NPM@JCKG ? 20+GRC j J�GLRCP? SJRGK?
PGE? BMNM JC N?PCLRCQG BG AFGSQSP?

4L�?JRP? j J? PGE? QS@GRM QMNP?� OSCJJ?
AML /PGK?PW *CW
 4L�?JRP? AMQ? j J?
N?PMJ? AFG?TC SLQGELCB LCJJ?
QCAMLB? PGE?
 2?Pi PGAFGCQRM SL NM� BG
AMBGAC �GL @?QQM� NCP QSNCP?PC OSCQRG
NPM@JCKG� K? NMQQG?KM D?PACJ?


/PGK? �RCPXM GLDCPGMPC ? BCQRP?�

AMLRPMJJG?KM QC J? PGE? AMLRGCLC
�?SRM GLAPCKCLR�
  QQSKCPCKM AFC
OSCQR? QG? J? PGE? BCJJ? AFG?TC
NPGK?PG?� AMKC ?AA?BC LCJ ����� BCG
A?QG� K? NMRPC@@C LML CQQCPJM

"MKSLOSC LMG PCQRCPCKM QSJ
QCKNJGAC
  QCESGPC AMLRPMJJG?KM QC
J? PGE? GLGXG? AML �� �
 0SCQRM QGELGDGA?
AFC QG RP?RR? BCJJ�SJRGK? PGE? BCJ
@JMAAM
 (L OSCQRM A?QM
GLQCPG?KM QCKNJGACKCLRC
SL? QRPGLE? LCJJ? T?PG?@GJC
�LCUJGLC� NCP AFGSBCPC
NPMNPG?KCLRC J�GQRPSXGMLC�
?XXCPG?KM J? T?PG?@GJC
"PC?RC3?@JC,MBC C� QC QRG?KM
QAPGTCLBM GL SL DGJC� QAPGTG?KM


.P? �GL @?QQM ? BCQRP?� SQG?KM
J�GLDMPK?XGMLC RPMT?R? ? NPMNMQGRM
BCJJ? N?PMJ? AFG?TC ?SRM GLAPCKCLRM

/PGK? CJGKGLG?KM B?JJ? PGE? EJG QN?XG
GLSRGJG� OSGLBG ACPAFG?KM J? NMQGXGMLC
BCJJ? QRPGLE? � GLR�� �B?LBM NCP ACPRM
AFC AG QG?� ?JJ� GLRCPLM BCJJ? PGE?
 +?
QMQRGRSGPCKM AML J? DP?QC � (-3$&$1
/1(, 18 *$8  43.(-"1$,$-3
-.3 -4++�
  20+GRC LML GLRCPCQQ?
J? JSLEFCXX? BCJJ�GLRCPM
  LAMP?�
QAPGTG?KM QSJ DGJC QC QC PGAFGCQRM


.P?
ACPAFCPCKM J?
DP?QC �/1(, 18
*$8 �
 -MR?RC JM
QN?XGM CVRP? ?JJ?
DGLC� j TMJSRM
 (L
A?QM
?DDCPK?RGTM�

fmjg mjof/tubsutxjui)DU*;
DsfbufUbcmfNpef > 2
m2 > mfo)mjof*
mjof > mjof\;m2.2^
jg tfmg/EfcvhNpef >> 2;

qsjou #Tubsujoh Dsfbuf Ubcmf#
qsjou mjof

jg tfmg/XsjufGjmf >> 2;
PvuGjmf/xsjuf)mjof*

DSFBUF UBCMF �dbufhpsjftnbjo� )
�jeDbufhpsjftNbjo� jou)21* votjhofe OPU OVMM bvup‘jodsfnfou-
�DbuUfyu� dibs)211* OPU OVMM efgbvmu ��-
QSJNBSZ LFZ )�jeDbufhpsjftNbjo�*

* FOHJOF>JoopEC BVUP‘JODSFNFOU>51 EFGBVMU DIBSTFU>mbujo2<

fmjg DsfbufUbcmfNpef >> 2;
$ Qbstf uif mjof///
jg tfmg/EfcvhNpef >> 2;

qsjou #Mjof up qspdftt � |1~#/gpsnbu)mjof*

q2 > mjof/gjoe)BJ*
jg mjof/tubsutxjui)#* #*;

DsfbufUbcmfNpef > 1
jg tfmg/EfcvhNpef >> 2;

qsjou #Gjojtife Ubcmf Dsfbuf#
ofxmjof > #*<]o#
jg tfmg/XsjufGjmf >> 2;

PvuGjmf/xsjuf)ofxmjof*
jg tfmg/EfcvhNpef >> 2;

qsjou #Xsjujoh Mjof |1~#/gpsnbu)ofxmjof*

fmjg q2 "> .2;
$ Mjof jt qsjnbsz lfz mjof
m > mjof/tusjq)*
goqpt > m/gjoe)# jou)#*
jg goqpt "> .2;

go > m\;goqpt^
ofxmjof > go , JQL $, #-]o#
jg tfmg/XsjufGjmf >> 2;

PvuGjmf/xsjuf)ofxmjof*
jg tfmg/EfcvhNpef >> 2;

qsjou #Xsjujoh Mjof |1~#/gpsnbu)ofxmjof*
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�%-*% � &(%�(�##�(� �$ &/*�%$ � &�(*� ��
GELMPCPCKM J? PGE?


fmjg
mjof/tusjq)*/tubsutxjui)QL*;

qbtt

/PMQCESGRC �GL ?JRM ? BCQRP?�
ACPA?LBM J? QRPGLE? � SLQGELCB �
�?LAFC OSG K?LRCLCRC EJG QN?XG
CVRP?� C QMQRGRSGRCJ? B? AML � �


"MQl RCPKGL? J? PMSRGLC NCP APC?PC
J? R?@CJJ?
 .P? �GL @?QQM� AG
QNMQRG?KM ?JJC GQRPSXGMLG NCP
J�GLQCPGKCLRM BCG B?RG
 +? T?PG?@GJC
(LQCPR2R?PR j J? DP?QC �(-2$13 (-3. �

+? ACPAFG?KM NCPAFk ,W20+
NCPKCRRC KMJRCNJGAG GQRPSXGMLG BG
GLQCPGKCLRM GL SL QGLEMJM AMK?LBM�
K? 20+GRC LM
 #M@@G?KM APC?PC
GQRPSXGMLG QCN?P?RC NCP AG?QASL
@JMAAM BG B?RG
 (KNMQRG?KM J?
T?PG?@GJC �GLQCPRKMBC� ? � � GLQCPG?KM
�(-2$13 (-3. Y3?@JC[ Y%GCJBJGQR[
5 +4$2 �� GL SL? T?PG?@GJC
PGSRGJGXX?@GJC �AFC AFG?KCPCKM
NPC?K@MJM�� C AMLRGLSG?KM


"MLRPMJJG?KM NCP TCBCPC QC
BM@@G?KM QMJR?LRM J?TMP?PC QSJJM
QAFCK?
 (L A?QM ?DDCPK?RGTM�
NMQQG?KM GELMP?PC GL QGASPCXX? JC
QCXGMLG BCJJC GQRPSXGMLG BG
GLQCPGKCLRM
 (L A?QM AMLRP?PGM�
BM@@G?KM MAASN?PACLC


fmjg tfmg/TdifnbPomz >> 1;
jg jotfsunpef >> 2;

"MLRPMJJG?KM NCP TCBCPC QC A�j
��� �� M ��� �� LCJJ? PGE?
 (L A?QM BG ��� ���
OSCQR? Q?Pi J�SJRGK? PGE? BCJ EPSNNM
BG GLQCPGKCLRM


qpty > mjof/gjoe)#�*<#*
qpt2 > mjof/gjoe)#�*-#*
m2 > mjof\;qpt2^

0SCQR? PGE? AMLRPMJJ? J? NPCQCLX?
BG ?NGAG QGLEMJG NPCACBSRG B?J
A?P?RRCPC BG CQA?NC C JG QMQRGRSGQAC


mjof >
mjof/sfqmbdf)#]]�#-#��#*

2C ?@@G?KM SL�GQRPSXGMLC BG
AFGSQSP? ������ � OSCQR? j J? DGLC

fmjg mjof/gjoe)# votjhofe #* "> .2;
mjof > mjof/sfqmbdf)# votjhofe #-# #*
mjof > mjof/tusjq)*
m2 > mfo)mjof*
mjof > mjof\;m2.2^
jg tfmg/XsjufGjmf >> 2;

PvuGjmf/xsjuf)#-# , mjof*
jg tfmg/EfcvhNpef >> 2;

qsjou #Xsjujoh Mjof |1~#/gpsnbu)mjof*

 JRPGKCLRG� AG MAASNG?KM BCJJ? PGE?


fmtf;
m2 > mfo)mjof*
mjof > mjof/tusjq)*
mjof > mjof\;m2.5^
jg tfmg/EfcvhNpef >> 2;

qsjou #-# , mjof
jg tfmg/XsjufGjmf >> 2;

PvuGjmf/xsjuf)#-# , mjof*

fmjg mjof/tubsutxjui)JotfsuTubsu*;
jg jotfsunpef >> 1;

jotfsunpef > 2
$ Hfu ubcmfobnf boe gjfme mjtu ifsf
jtubufnfou > mjof
$ Tusjq DS0MG gspn jtubufnfou mjof
m > mfo)jtubufnfou*
jtubufnfou > jtubufnfou\;m.3^

jg qpty "> .2;
m2 > mjof\;qpty,4^
jotfsunpef > 1
jg tfmg/EfcvhNpef >> 2;

qsjou jtubufnfou , m2
qsjou #..............................#

jg tfmg/XsjufGjmf >> 2;
PvuGjmf/xsjuf)jtubufnfou , m2,#]o#*

 JRPGKCLRG�AMJJCEFG?KMGJNPC?K@MJM?JT?JMPC
BCJJ� GQRPSXGMLC C DGLG?KM AML SL NSLRM C TGPEMJ?


fmjg qpt2 "> .2;
m2 > mjof\;qpt2,3^
jg tfmg/EfcvhNpef >> 2;

qsjou jtubufnfou , m2 , #<#
jg tfmg/XsjufGjmf >> 2;

PvuGjmf/xsjuf)jtubufnfou , m2 , #<]o#*



DSJJ AGPAJC K?E?XGLC L
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�D79 -3>F7DE j GJ NPMNPGCR?PGM BCJJ?
1?GLW#?W 2MJSRGMLQ� ++"� SL? QMAGCRi BG
AMLQSJCLX? GL "MJMP?BM C NPMEP?KK?
B?J � ���
  K? ASAGL?PC� D?PC
CQASPQGMLG� ?QAMJR?PC KSQGA? C N?QQ?PC
GJ RCKNM AML J? QS? D?KGEJG?
 (J QSM QGRM
UC@ j UUU
RFCBCQGEL?RCBECCI
AMK


�%-*% � &(%�(�##�(� �$ &/*�%$ � &�(*� ��
BCJJ�GLQGCKC BG GLQCPGKCLRM C
NMQQG?KM APC?PC J�GQRPSXGMLC NCP
SLGPC GJ NPC?K@MJM ?J T?JMPC ?RRS?JC
BCJJ�GQRPSXGMLC
 0SCQRM j KMQRP?RM
LCJJ? N?EGL? NPCACBCLRC� GL @?QQM ?
BCQRP?


3SRRM OSCQRM DSLXGML? �GL ?JRM ?
BCQRP?� QC J�SJRGKM T?JMPC AFC
?@@G?KM LCJJ�GQRPSXGMLC BG
GLQCPGKCLRM j SL? QRPGLE? RP? BMNNG
?NGAG
 "MKSLOSC QC J�SJRGKM T?JMPC j
BG RGNM LSKCPGAM BM@@G?KM J?TMP?PC
BGDDCPCLRCKCLRC
 2?PCRC GL EP?BM BG
A?NGPC AGm AFC QRG?KM D?ACLBM OSl


/CP DGLGPC� AFGSBG?KM GJ DGJC BG
GLNSR C� QC QRG?KM QAPGTCLBM GL SL
DGJC� AFGSBG?KM ?LAFC OSCJJM BG
MSRNSR


g/dmptf)*
jg tfmg/XsjufGjmf >> 2;

PvuGjmf/dmptf)*

4L? TMJR? MRRCLSRM GJ DGJC
AMLTCPRGRM� NMRCRC SQ?PC 20+GRC
#?R?@?QC !PMUQCP NCP PGAPC?PC J?
QRPSRRSP? BCJ B?R?@?QC C G B?RG


0SCQRM AMBGAC BMTPC@@C
DSLXGML?PC LCJ ��� BCG A?QG

/MRPC@@C CQQCPAG OS?JAMQ? AFC
?@@G?KM RP?J?QAG?RM ? A?SQ? BG ?JRPG
KMRGTG� OSGLBG CAAM GJ KMRGTM BCJJ?
KMB?JGRi BG BC@SE
 "MKSLOSC� FM

RCQR?RM OSCQRM QS NGn DGJC C LML FM
?TSRM NPM@JCKG


"MKC ?J QMJGRM� GJ AMBGAC j QS
/?QRC!GL ?JJ� GLBGPGXXM
FRRN���N?QRC@GL
AMK�A/TX-3�3


 JJ? NPMQQGK?


fmtf;
jg tfmg/EfcvhNpef >> 2;

qsjou #Uftujoh mjof |1~#/gpsnbu)mjof*
qpt2 > mjof/gjoe)#*-#*
qpty > mjof/gjoe)#*<#*
jg tfmg/EfcvhNpef >> 2;

qsjou #qpt2 > |1~- qpty > |2~#/gpsnbu)qpt2-qpty*
jg qpt2 "> .2;

m2 > mjof\;qpt2,2^
jg tfmg/EfcvhNpef >> 2;

qsjou jtubufnfou , m2 , #<#
jg tfmg/XsjufGjmf >> 2;

PvuGjmf/xsjuf)jtubufnfou , m2 , #<]o#*
fmtf;

jotfsunpef > 1
m2 > mjof\;qpty,2^
jg tfmg/EfcvhNpef >> 2;

qsjou jtubufnfou , m2 , #<#
jg tfmg/XsjufGjmf >> 2;

PvuGjmf/xsjuf)jtubufnfou , m2 , #<]o#*

http://www.thedesignatedgeek.com
http://pastebin.com/cPvzNT7T
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- CJJ? N?PRC � ?@@G?KM TGQRM
AMKC DMPK?RR?PC JC ACJJC
BCJ LMQRPM DMEJGM BG A?JAMJM
NCP TGQS?JGXX?PJC GL SL ACPRM

KMBM
 ,? J? TCP? NMRCLXG?JGRi BG "?JA� j
J? NMQQG@GJGRi BG A?JAMJ?PC DMPKSJC
SQ?LBM J? K?RCK?RGA? BG @?QC C JC
DSLXGMLG GLRCEP?RC
 +C DMPKSJC BG "?JA
QMLM CQ?RR?KCLRC AGm AFC NCLQ?RC�
CQNPCQQGMLG K?RCK?RGAFC AFC SQ?LM G
B?RG NCP MRRCLCPC BCG PGQSJR?RG
 +C
DSLXGMLG BCJ NPMEP?KK? DMPLGQAMLM
A?JAMJG NPCBCDGLGRG C TCLEMLM SRGJGXX?RG
NCP NPCLBCPC BCAGQGMLG
 "ML SL? KGLGK?
AMLMQACLX? BCJJC DMPKSJC C BCJJC
DSLXGMLG� "?JA BGTCLR? SL NMRCLRC
QRPSKCLRM BG ?L?JGQG BCG B?RG
 0S?LBM QG
GLQCPGQAC SL? DMPKSJ? M SL? DSLXGMLC
LCJJ? ACJJ?� CQQ? BCTC GLGXG?PC AML G QCELG
� �SES?JC�� � �KCLM� M 
 �NGn�


%B7D3FAD; 3D;F?7F;5;

"?JA F? AGLOSC MNCP?RMPG ?PGRKCRGAG BG
@?QC�


 �/Gn� c QMKK? BSC LSKCPG M BCDGLGQAC
GJ QCELM BG SL LSKCPM
 $Q
 ��
� MP 
�

� �,CLM� c QMRRP?C SL LSKCPM B? SL
?JRPM M PCLBC LCE?RGTM SL LSKCPM
 $Q

���� MP ��

	 � QRCPGQAM� cKMJRGNJGA?XGMLC
 $Q
 ��	�

� �!?PP?� c BGTGQGMLC
 $Q
 ��� ��

= � NGAC� c CJCT? ?JJ? NMRCLX?
 $Q
 ��=�

"MKC NCP J? K?RCK?RGA? PC?JC� QG
NMQQMLM SQ?PC JC N?PCLRCQG NCP
P?EEPSNN?PC CQNPCQQGMLG C APC?PC
DMPKSJC NGn AMKNJGA?RC
 /CP CQCKNGM� QC
QG GLQCPGQAC GL SL? ACJJ? ����	�� OS?LBM QG
NPCKCPi (LTGM� GJ PGQSJR?RM PCQRGRSGRM Q?Pi
�� 
 (LTCAC� QC J�COS?XGMLC DMQQC ������	��
QG MRRCPPC@@C � AMKC PGQSJR?RM OS?LBM
BG B?Pi (LTGM
 0SCQRM ?AA?BC NCPAFk GJ
NPMEP?KK? QCESC JC PCEMJC BCJJ?
NPCACBCLX?
 -CJJ? NPGK? COS?XGMLC� J?
KMJRGNJGA?XGMLC TGCLC CQCESGR? NCP
NPGK?� QCAMLBM JC PCEMJC� PCQRGRSCLBM ��
� AFC j SES?JC ? �� 
 -CJJ? QCAMLB?
COS?XGMLC� J�MPBGLC BCJJC MNCP?XGMLG
TGCLC A?K@G?RM EP?XGC ?JJC N?PCLRCQG
 (L
OSCQRM A?QM� ��� TGCLC A?JAMJ?RM NPGK?
�B?RC JC N?PCLRCQG�� PCQRGRSCLBM �� C � V �
D? �


(;87D;?7@F; 6; 57>>7

%?PC A?JAMJG AML LSKCPG LML
KMBGDGA?@GJG LML F? ?JASL QCLQM

/MRPCKKM QCKNJGACKCLRC SQ?PC J?

A?JAMJ?RPGAC
 /CP QDPSRR?PC GJ NMRCLXG?JC BG
A?JAMJM BG "?JA� QMLM LCACQQ?PG BCG
PGDCPGKCLRG ?G B?RG LCJ LMQRPM DMEJGM BG
A?JAMJM
 ( PGDCPGKCLRG BG ACJJ? AG
NCPKCRRMLM BG SQ?PC G B?RG GLQCPGRG LCJ
LMQRPM DMEJGM BG A?JAMJM NCP JC LMQRPC
MNCP?XGMLG
 +C ACJJC QMLM GBCLRGDGA?RC B?
SL? JCRRCP? NCP JC AMJMLLC C B? SL
LSKCPM NCP JC PGEFC
 +? NPGK? ACJJ? BCJJ?
NPGK? AMJMLL? j  � � J? QCAMLB? ACJJ?
BCJJ? NPGK? AMJMLL? j  �� J? NPGK? ACJJ?
BCJJ? QCAMLB? AMJMLL? j !� � CAA
 2C
GLQCPG?KM � LCJJ? ACJJ?  � C � LCJJ? ACJJ?
!� � NMQQG?KM GLQCPGPC J�COS?XGMLC
� � 
!� GL OS?JSLOSC ?JRP? ACJJ? LCJ
LMQRPM DMEJGM BG A?JAMJM� C GJ PGQSJR?RM Q?Pi
� � 


(L ?JASLC DSLXGMLG� ?TPCRC J?
LCACQQGR? BG D?PC PGDCPGKCLRG ?B SL
GLRCPT?JJM BG ACJJC NGSRRMQRM AFC ?
QGLEMJC ACJJC
 /CP PGDCPGPQG ? R?JC
GLRCPT?JJM� GLGXG?RC B?JJ? NPGK? ACJJ?
LCJJ�GLRCPT?JJM� QCESGR? B?G BSC NSLRG ��� C
J�SJRGK? ACJJ? LCJJ�GLRCPT?JJM
 /CP
QCJCXGML?PC JC NPGKC � ACJJC BCJJ?
AMJMLL? !� QG SQ? !� �!�
 /CP ?AACBCPC
?JJC NPGKC � ACJJC LCJJ? PGE? � QG SQ?
 � �$� 


"MQ? QG BCTC D?PC QC QG TSMJC B?PC
PGDCPGKCLRM ? AMJMLLC C PGEFC KSJRGNJC�

!?QR? GLGXG?PC AML J? NPGK? ACJJ? LCJ
@JMAAM C DGLGPC AML J�SJRGK?
 /CP CQCKNGM�
NCP PGDCPGPQG ? RSRRC JC ACJJC BCJJC NPGKC �
PGEFC C AMJMLLC� QG BMTPi SQ?PC  � �$�


�G@L;A@; ?3F7?3F;5:7

2C ?TCRC LCACQQGRi BG QMKK?PC SL?
AMJMLL? BG LSKCPM� SQ?PC EJG MNCP?RMPG
K?RCK?RGAG BG @?QC NSm D?AGJKCLRC
BGTCLR?PC J?@MPGMQM
 "?JA DMPLGQAC KMJRC
DSLXGMLG NCP A?JAMJG K?RCK?RGAG� B?JJ?
QMKK? BG ?JASLC ACJJC ?JJC DSLXGMLG
RPGEMLMKCRPGAFC
 $QQC NCPKCRRMLM BG
TCJMAGXX?PC J�GLQCPGKCLRM BCJJC DMPKSJC


2.,, �� j GJ N?LC C @SPPM BCJJC
DSLXGMLG K?RCK?RGAFC
 0SCQR? DSLXGMLC
j SQ?R? R?JKCLRC QNCQQM B? ?TCPC SL
NPMNPGM NSJQ?LRC LCJJ? @?PP? BCEJG
QRPSKCLRG
 2.,, �� NSm AMLRCLCPC
DGLM ? �� LSKCPG M PGDCPGKCLRG BG ACJJ? RP?
JC N?PCLRCQG
 2G NMQQMLM ?LAFC SQ?PC G
PGDCPGKCLRG AML 2.,, ��� AGm NCPKCRRC
BG D?PC TCJMACKCLRC GJ RMR?JC BCJJ?
AMJMLL?� PGE?� M BG SL? QCPGC BG AMJMLLC C
PGEFC
 -SKCPG KSJRGNJG� PGDCPGKCLRG BG
ACJJC M BG QCPGC BG ACJJC QMLM QCN?P?RG B?
NSLRM C TCPEMJ? ���


2.,, �� $QCKNG�
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�2.,, � � �"��#�� c QMKK? BCJJC RPC
ACJJC

�2.,, ��� � �"�� c QMKK? GJ LSKCPM �
AML  � C "�

�2.,, � � � �� c QMKK? JC NPGKC
AGLOSC ACJJC LCJJ? AMJMLL?  

�2.,, � � �!�� c QMKK? JC NPGKC
AGLOSC ACJJC LCJJC AMJMLLC  C !

�2.,, � � � ��"� �"�� c QMKK? JC
NPGKC AGLOSC ACJJC LCJJC AMJMLLC  C "

"?JA DMPLGQAC KMJRC ?JRPC DSLXGMLG
K?RCK?RGAFC
 2G TCB? J?
BMASKCLR?XGMLC BG +G@PC.DDGAC "?JA NCP
SL? JGQR? AMKNJCR?� GLAJSQC JC DSLXGMLG
RPGEMLMKCRPGAFC


.NCP?XGMLG AMLBGXGML?JG
0S?JAFC TMJR? QG TSMJC CQCESGPC SL

A?JAMJM QMJM QC TCLEMLM PGQNCRR?RC ACPRC
AMLBGXGMLG
 4L @SML CQCKNGM j CTGR?PC
JC BGTGQGMLG NCP XCPM
 2C QG NPMT? ?B
CQCESGPJM� TG Q?Pi PCQRGRSGRM SL CPPMPC
 +?
DSLXGMLC AMLBGXGML?JC 2$�� ?GSR? ?
AMKNGCPC RSRRM AGm
 +? QGLR?QQG BG @?QC
BCJJ? DSLXGMLC 2$�� j�

2$�"MLBGXGMLC� 2C5CPM� 2C%?JQM�

0SGLBG� QC QG TSMJC BGTGBCPC  � NCP
!� CTGR?LBM J? BGTGQGMLC AFC !� QG? XCPM�

QG NSm SQ?PC J? DSLXGMLC 2$���

�2$�!���� � �!��`-ML QG NSm
BGTGBCPC NCP XCPMa�

0SCQRM NSm CQQCPC RP?BMRRM AMKC
�2C !� j K?EEGMPC BG XCPM� BGTGBG  � NCP
!�� ?JRPGKCLRG TGQS?JGXX? GJ RCQRM �-ML QG
NSm BGTGBCPC NCP XCPM�
�

+C MNCP?XGMLG AMLBGXGML?JG NMQQM
QCPTGPC NCP CTGR?PC CPPMPG LCJ TMQRPM
DMEJGM BG A?JAMJM
 4Q?RCJC MELG TMJR? AFC
NCLQG?RC AG NMQQ?LM CQQCPC BCEJG CPPMPG�
AMKC BGTGQGMLG NCP XCPM M AGDPC LML
GLQCPGRC


%B7D3FAD; 6; 5A?B3D3L;A@7

"?JA DMPLGQAC QCG MNCP?RMPG NCP J?
AMKN?P?XGMLC B? SQ?PC LCG LMQRPG RCQR


� �SES?JC ?�

� �K?EEGMPC BG�

� �KGLMPC BG�

�� �K?EEGMPC M SES?JC ?�

�� �KGLMPC M SES?JC ?�

� � �BGTCPQM B?�

(L ?EEGSLR? ? OSCQRG MNCP?RMPG�

NMQQG?KM SQ?PC JC DSLXGMLG -.-�� CB $��
LCG LMQRPG RCQR


+? DSLXGMLC $�� NCPKCRRC BG GLQCPGPC
NGn BG SL? AMLBGXGMLC C -.-�� LCE? J?
AMLBGXGMLC
 0SCQR? TMJR? ?QQGASPG?KMAG
AFC LCQQSLM BCG LMQRPG LSKCPG QG?
SES?JC ? ��

>TF)F)OPO)B2>1*<OPO)C3>1**<
B20C3< �Opo tj qvå ejwjefsf qfs
{fsp�*

(L OSCQR? DMPKSJ? AG ?QQGASPG?KM AFC
 � -.- QG? XCPM $ !� -.- QG? XCPM
NPGK? BG D?PC G LMQRPG A?JAMJG
 ,CLRPC
OSCQR? DMPKSJ? KMQRP? CLRP?K@G EJG
MNCP?RMPG $�� C -.-��� SL? DMPKSJ? NGn
NP?RGA? NMRPC@@C CQQCPC�

>TF)F)B2?1<C3?1*<B20C3<�Opo tj
qvå ejwjefsf qfs {fsp/�*

 @@G?KM QMJM GLGXG?RM ? QA?T?PC J?
QSNCPDGAGC BCJJC NMQQG@GJGRi AFC MDDPMLM
JC DSLXGMLG C JC DMPKSJC BG "?JA
 +?
NPMQQGK? TMJR?� B?PCKM SLM QES?PBM ?B
?JASLG SQG NP?RGAG BG OSCQRC DSLXGMLG


+? QRMPG? J?TMP?RGT?� BG NPMEP?KK?XGMLC
C GLDMPK?RGA? BG �>?7D &7DDK GLAJSBC SL
 NNJC (($� AML ?JASLG  KGE?� SL
ECLCPMQM ?GSRM BG #.2 C 6GLBMUQ C SL?
QNMJTCP?R? BG 4LGV� GJ RSRRM @CL
KCQAMJ?RM AML +GLSV C 4@SLRS


( J NMBA?QR BG 4@SLRS RP?RR? RSRRC JC
SJRGKC LMTGRi C JC OSCQRGMLG AFC
BCTMLM ?DDPMLR?PC EJG SRCLRG BG
4@SLRS +GLSV C EJG ?NN?QQGML?RG BG
2MDRU?PC +G@CPM GL ECLCP?JC
 +M
QNCRR?AMJM D? ?NNCJJM ?JJ�SJRGKM
SRCLRC ?PPGT?RM C ?G NGn TCAAFG
NPMEP?KK?RMPG
 +C LMQRPC
BGQASQQGMLG RP?RR?LM JM QTGJSNNM BG
4@SLRS� K? LML QMLM
CQ?ECP?R?KCLRC RCALGAFC
  @@G?KM
J? DMPRSL? BG ?TCPC ?JASLG EP?LBG
MQNGRG BCJJM QFMU� AFC AG P?AAMLR?LM
JC JMPM CQNCPGCLXC BGPCRRC QSEJG SJRGKG
CKMXGML?LRG :=13<771 QS ASG QR?LLM
J?TMP?LBM� GL KMBM AFC RSRRG LMG
NMQQG?KM A?NGPC� /?PJG?KM ?LAFC
BCJJ? AMKSLGRi BG 4@SLRS C BG OSCJJM
AFC A�j GLRMPLM
 +M QNCRR?AMJM j
NPCQCLR?RM B?G KCK@PG BCJJ?
AMKSLGRi BCJ 1CELM 4LGRM BG 4@SLRS
+GLSV
 /CPAFk j AMNCPRM B?J "MBGAC BG
 SRMBGQAGNJGL? BG 4@SLRS AFC j
?B?RRM ? RSRRG
 +M QNCRR?AMJM j
RP?QKCQQM GL BGPCRR? MELG OSGLBGAG
EGMPLG BG ,?PRCBl QCP? �MP?
@PGR?LLGA?� CB j BGQNMLG@GJC NCP GJ
BMULJM?B GJ EGMPLM QSAACQQGTM


BA653EF�G4G@FG�G=�AD9

http://podcast.ubuntu-uk.org/
http://podcast.ubuntu-uk.org/
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+ �SJRGK? TMJR? ?@@G?KM
N?PJ?RM BCJ @?AISN B?J
NSLRM BG TGQR? QRP?RCEGAM

 BCQQM N?QQCPCKM ?J J?RM

NP?RGAM� AMKC D?PC GJ @?AISN BCG
NPMNPG B?RG AML SRGJGRW
�AMLTCLXGML?JG�� C B? BMTC KCEJGM
N?PRGPC QC LML B?JJM QRPSKCLRM QACJRM
BG BCD?SJR B? 4@SLRS � � 
� � GL NMG�
#kHi #SN
 0SCQR? QACJR? j GLQMJGR?� J?
QCKNJGAGRi BG #kHi #SN j J? QS? QRCQQ?
BC@MJCXX?
 "FG?P?KCLRC TMEJG?KM
AFC MELSLM BG TMG QG? PCQNMLQ?@GJC
BCJ @?AISN BCG NPMNPG B?RG LCJ KMBM
NGn QCKNJGAC NMQQG@GJC� K?
LCACQQGRG?KM BG SL? TCPQGMLC BCJ
N?AAFCRRM NGn �AMKNJCR?� BG OSCJJ?
?RRS?JKCLRC MDDCPR?
 !?QR? ES?PB?PC
JC A?P?RRCPGQRGAFC K?LA?LRG NCP
A?NGPC GJ NCPAFk


#kHi #SN LML j PCACLRC Lk
PGTMJSXGML?PGM B?J KMKCLRM AFC j
SL�GLRCPD?AAG? EP?DGA? BCJJM
QRPSKCLRM BG @?AISN ? PGE? BG
AMK?LBM #SNJGAGRW� AML J�SRGJGRW PQWLA
AFC AMLQCLRC GJ @?AISN GLAPCKCLR?JC

#kHi #SN GLAJSBC J? AGDP?RSP?� GJ
@?AISN TG? PCRC ?RRP?TCPQM GJ
NPMRMAMJJM 22' C J�?AACQQM ?B ?JASLG
QCPTGXG BG "JMSB @?AISN


#kHi #SN j EGi LCG PCNMQGRMPW
SDDGAG?JG NCP +SAGB� ,?TCPGAI C -?RRW

+M QG NSm GLQR?JJ?PC B? 4@SLRS
2MDRU?PC "CLRCP ACPA?LBM �BCH?� M
SQ?LBM GJ AMK?LBM B? TCAAFG? QASMJ?�

tvep bqu.hfu jotubmm EÙkÕ.evq

+�GLQR?JJ?XGMLC GLQCPGPi SL? LSMT?
TMAC LCJ KCLn BG &LMKC� QMRRM
2RPSKCLRG BG 2GQRCK?� QC@@CLC EJG
SRCLRG BG 4LGRW NMQQMLM NPCKCPC GJ
R?QRM �2SNCP� C ACPA?PC �#CH?� QSJ
BCQIRMN NCP RPMT?PC BSC SRGJGRi� #kHi
#SN !?AISN 3MMJ C #kHi #SN
/PCDCPCLACQ
 /CP &LMKC� #kHi #SN j
GLRCEP?RM AML -?SRGJSQ C PGAFGCBC SL
PG?TTGM BMNM J�GLQR?JJ?XGMLC


&D;?A GF;>;LLA

+? DGLCQRP? NPGLAGN?JC
BCJJ�?NNJGA?XGMLC NPCQCLR? BSC
EP?LBG NSJQ?LRG NCP GJ !?AISN C GJ
1GNPGQRGLM
 /PGK? BG D?PC GJ NPGKM
@?AISN QG BMTP?LLM GKNMQR?PC JC
NPMNPGC NPCDCPCLXC B? #kHi #SN
/PCDCPCLACQ MNNSPC $BGR �
/PCDCPCLXC B?JJ? @?PP? BCG KCLn
 (L
#kHi #SN /PCDCPCLACQ QG RPMTCP?LLM
JC QAFCBC 2RMP?EC� %GJC C 2AFCBSJC


2RMP?EC QCPTC NCP GKNMQR?PC J?
NPMNPG? NMQGXGMLC NPCDCPGR? NCP GJ
@?AISN� GLAJSQM GL JMA?JC� GL PCRC C LCJ
"JMSB 2RMP?EC QC QG NMQQGCBC SL
?AAMSLR BG  K?XML 2� M 1?AIQN?AC


#kHi #SN F? SL? NPMACBSP? ESGB?R?
NCP G NPGLAGNG?LRG �M NCP G NGEPG� GL
KMBM B? ESGB?PJG ?RRP?TCPQM J?
AMLDGESP?XGMLC
 %P? JC QACJRC
AMKN?GMLM ?LAFC %3/� AMLBGTGQGMLG BG
6GLBMUQ� 6C@#?T C 22'
 #CJ "JMSB
AMKC KCXXM NCP GJ @?AISN N?PJCPCKM
LCJ NPMQQGKM ?PRGAMJM� ?BCQQM BGPCKM
QMJM AFC #kHi #SN RP?RR? GJ "JMSB
AMKC SL�?JRP? NMQGXGMLC NCP GJ

Q?JT?R?EEGM
 +? QAFCB? 2RMP?EC j
BMTC QG BMTPi QACEJGCPC QC AGDP?PC M
LM G B?RG AML JM QR?LB?PB ENE


%GJCQ BG D?RRM GKNMQR? JC BGPCARMPW
AFC QG BCQGBCP?LM GLAJSBCPC M
CQAJSBCPC B?J @?AISN
 0SCQR? j

?RRS?JKCLRC J? N?PRC NGn BC@MJC BCJ
NPMEP?KK?
 %SLXGML? QMJR?LRM ?
JGTCJJM BGPCARMPW C LML ? JGTCJJM DGJC�
OSGLBG QG NMRPi ?EEGSLECPC M RMEJGCPC
BGPCARMPW C QMRRMBGPCARMPW K? LML G
QGLEMJG DGJC C RGNG BG DGJC M� ?LAMP?� BGPC
�CQAJSBG RSRRG G DGJC 
RKN�
 (LMJRPC LML
A�j J�GKNJCKCLR?XGMLC BCJ @?AISN
GLAPCKCLR?JC� PGAFGCQRM MELG TMJR?
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AFC SL DGJC A?K@G? M TGCLC ?EEGSLRM
B?JJ�SJRGK? TMJR? AFC QG j D?RRM GJ
@?AISN� MNNSPC NCP OS?JQG?QG B?R? BG
PGDCPGKCLRM AFC QG BCQGBCP?� AMKC
J�SJRGKM ?EEGMPL?KCLRM BCJ QGQRCK?�
J? B?R? BG ?PAFGTG?XGMLC BCJJC @MJJCRRC
M ?LAMP? GJ TMQRPM AMKNJC?LLM

.ELSL? BG OSCQRC A?P?RRCPGQRGAFC j
NMQQG@GJC B?EJG QRPSKCLRG BCJJ? PGE? BG
AMK?LBM QSJJ? OS?JC #kHi #SN j
AMQRPSGRM C AFC QMLM NPCQCLRG GL OS?QG
RSRRG EJG ?JRPG NPMEP?KKG NCP GJ @?AISN
BG +GLSV AMKC 2�!?AISN


2AFCBSJC GKNMQR? J?
NPMEP?KK?XGMLC NCP G NPMNPG @?AISN

 LAFC OSG J? TCPQGMLC AMPPCLRC BG
#kHi #SN j SL NM� BCJSBCLRC� GLD?RRG
LML QSNNMPR? �?LAMP?� MP?PG NPCAGQG ?
N?PRC `&GMPL?JGCPMa� `2CRRGK?L?JCa�
`,CLQGJCa
 (M TMPPCG QACEJGCPC �  , M

� /,� MNNSPC MELG TMJR? AFC LML
QMLM ?J /"
 2NCPG?KM BG TCBCPC
OSCQRC MNXGMLG OS?LBM 4@SLRS � � 
� �
Q?Pi PGJ?QAG?R?


�;8D3FGD3

-ML A�j LGCLRC BG CJ?@MP?RM LCJJ?
AGDP?RSP? BG #kHi #SN AFC QG ?DDGB? ?

#SNJGAGRW NCP ?NNJGA?PC ENE� SQ?LBM
NPMNPGM J? N?QQUMPB AFC QG BGEGR?
 2G
NSm Q?JT?PJ? LCJ NMPR?AFG?TG BG
&LMKC QMRRM GJ NPMNPGM (# SRCLRC
&LMKC
 0SCQR? j J? TCAAFG? QASMJ?
BCJJ? AGDP?RSP? BCG @?AISN AFC
?@@G?KM TGQRM LCEJG SJRGKG TCLR�?LLG

!?QR? QMJM LML BGKCLRGA?PC M
NCPBCPC J? N?QQUMPB� QC K?G QG ?TPi
GLRCLXGMLC BG PGNPGQRGL?PC G NPMNPG
B?RG�

�35=GB� 435=GB

2?JT?RC JC NPCDCPCLXC� QG NMRPi

AFGSBCPC OSCQR_?NNJGA?XGMLC C
J?LAG?PC JM QRPSKCLRM BG @?AISN
 (J
EP?LBC NSJQ?LRC �!?AISN� ?TTG? SL
@?AISN GKKCBG?RM
 0SG� ?RRP?TCPQM J?
NPMACBSP? ESGB?R?� QG NMRPi ?LB?PC
?T?LRG AMLDCPK?LBM JC NPCDCPCLXC
MNNSPC QMQRGRSCLBMJC AML
GKNMQR?XGMLG NCPQML?JGXX?RC


"Gm AFC #kHi #SN ?LBPi ? APC?PC
Q?Pi SL @?AISN AMLQGQRCLRC GL BSC
DGJC� RPC QC SQCPCRC ?LAFC J? AGDP?RSP?

( J ,?LGDCQR� AFC CJCLA? JC QCJCXGMLG
BCJ @?AISN CB j LMKGL?RM BSNJGAGRW�
GLA
��� � ����3������9
RM
��� � ����

3�� ����9
K?LGDCQR
ENE� GJ @?AISN
TCPM C NPMNPGM BCG B?RG� LCJ KGM
CQCKNGM LMKGL?RM BSNJGAGRW�
GLA
��� � ����3������9
RM
��� � ����
3�� ����9
TMJ� 
BGDDR?P
ENE C GJ DGJC
BCJJC DGPKC BCJJ? AGDP?RSP?� GL OSCQRM
A?QM BSNJGAGRW�
GLA
��� � ����3������9
RM
��� � ����
3�� ����9
QGER?P
ENE

+? BCLMKGL?XGMLC ?BMRR?R?�
AMKC QG NSm TCBCPC� GLAJSBC
#SNJGAGRW AFC GBCLRGDGA? Qk QRCQQM�
B?R? C MP? BCJJ? APC?XGMLC BCJ
@?AISN C SL LSKCPM BG TMJSKC
QCOSCLXG?JC B?RM ? MELG @?AISN
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-ML A�j LCQQSL BP?KK? QC QG
TSMJC PGNPGQRGL?PC J�GLRCPM @?AISN�
@?QR? D?PC AJGA QS OSCJJ�CLMPKC
NSJQ?LRC 1CQRMPC
 /?PRGPi GJ AMLRPMJJM
?JJ? PGACPA? BG NPCACBCLRG @?AISN
 2G
QACJE? BG PGNPGQRGL?PLC SLM LCJJ?
NMQGXGMLC MPGEGL?JC M GL SL_?JRP?
BGPCARMPW
  RRS?JKCLRC LML j
QSNNMPR?RM LSJJ? NGn BG OSCQRM� LML QG
NSm ?B CQCKNGM QACEJGCPC AMQ?
GLAJSBCPC M CQAJSBCPC Lk QCJCXGML?PC
GLRCPT?JJG BG RCKNM
  QNCRRG?KM
GKN?XGCLRG J? TCPQGMLC � � 
� �


$NNSPC SL? MNXGMLC NPCQCLRC j J?
NMQQG@GJGRi BG PGNPGQRGL?PC
QCJCRRGT?KCLRC QGLEMJG DGJC SQ?LBM

J_MNXGMLC ?EEGSLR? LCJ KCLn ?
BGQACQ? BG -?SRGJSQ `1CQRMPC RM
NPCTGMSQ TCPQGMLa
 2G NMQQMLM
QCJCXGML?PC DGJC QGLEMJG M KSJRGNJG C�
AML J_MNXGMLC BG 1CQRMPC� QG ?NPGPi GJ
NPMEP?KK? BG PGNPGQRGLM BG #kHi #SN
NCP QMQRGRSGPC GJ DGJC AML J? TCPQGMLC
BCJ KCBCQGKM AFC QG NPCLBCPi B?J
@?AISN NPCQACJRM


%?PC AJGA QS SL? N?PRC TSMR? BCJJ?
DGLCQRP? BG -?SRGJSQ C QG TCBPi
J_MNXGMLC `1CQRMPC ,GQQGLE %GJCQa LCJ
KCLn ? BGQACQ?� T?JC ? BGPC OS?JQG?QG
AMQ? AFC j AMLRCLSR? GL SLM QNCAGDGAM
@?AISN K? LML j AMPPCLRCKCLRC
NPCQCLRC LCJJ? BGPCARMPW BG
BCQRGL?XGMLC� GLAJSQC QCJCXGMLG
KSJRGNJC
 2G RP?RR? BG SL? QMPR? BG
PGNPGQRGLM BGDDCPCLXG?RM� AFC ?TTGCLC

AMLDPMLR?LBM J? JGQR? BCG DGJC BCJ
@?AISN AML OSCJJ? ?RRS?JC
 2G NSm
?LAFC PGNPGQRGL?PC J? TCPQGMLC
NPCACBCLRC AFC AMLQCLRC BG
PCASNCP?PC SL DGJC B? SL @?AISN
NPCACBCLRC


�A@5>GE;A@7

,CLRPC #kHi #SN j SL
NPMKCRRCLRC� QCKNJGAC CB CDDGA?AC
QRPSKCLRM NCP JC ?PCC AFC PGAMNPC� j
KMJRM JMLR?LM B?JJ�CQQCPC
N?P?EML?RM ? 2�!?AISN NCP &LMKC�
-CNMKSI C *@?AISN NCP *#$ C F?
QMJM SL QMRRMGLQGCKC BG
A?P?RRCPGQRGAFC BG PQWLA BGQNMLG@GJG B?
PGE? BG AMK?LBM
 (L @PCTC #kHi #SN j

SLM QRPSKCLRM K?LS?JC LML @CLC
?DDGJ?RM� KCLRPC LMG BCQGBCPG?KM SL
@GQRSPG J?QCP RCJCAMK?LB?RM
  JASLG
BCEJG QRPSKCLRG K?LA?LRG QMLM QR?RG
?TTGQR?RG LCJJC TCPQGMLG BG QTGJSNNM�
K? OSCQRM JM PCLBC KMJRM JMLR?LM
B?J LMQRPM GBC?JC


http://allanjsmithie.wordpress.com


DSJJ AGPAJC K?E?XGLC L
 �� � � 15,1+- (

��%%--��**%%
)5D;FFA 63 �FF;>3 �3>3LE ""77 4433EE;; 66 ;; ��GG663355;; FFKK

0 SCQRM ?PRGAMJM KGP? ?
KMQRP?PTG ?JASLC QCKNJGAG
RCALGAFC NCP KGEJGMP?PC J?
OS?JGRi BCJJC TMQRPC

PCEGQRP?XGMLG TMA?JG GL KMBM P?NGBM CB
CAMLMKGAM �EP?RGQ GL PC?JRi�
 ,?
NPMACBG?KM AML MPBGLC




+�?SBGM KGEJGMPC j OSCJJM AFC LML
BMTCRC NCPDCXGML?PC
  JASLG QCKNJGAG
N?QQG AFC NMRCRC CDDCRRS?PC B?JJ�GLGXGM
NCP K?QQGKGXX?PC J? OS?JGRi�
b 4Q?PC ?NN?PCAAFG?RSP? BG OS?JGRi

$AAM ?JASLC AMLBGXGMLG
QSJJ�?NN?PCAAFG?RSP? AFC SQ?LM G
APC?RMPG BG NMBA?QR B?JJ�CAACJJCLRC
OS?JGRi ?SBGM
 -ML BMTCRC QNCLBCPC
SL Q?AAM BG QMJBG K?� QCLX? BS@@GM�
QR?RC JMLR?LG B?J KGAPMDMLM GLRCEP?RM
LCJ NMPR?RGJC

b $JGKGL?PC GJ PSKMPC ?K@GCLR?JC GJ NGn
NMQQG@GJC �AFGSBCPC JC DGLCQRPC� RGP?PC JC
RCLBC� QNCELCPC ?JRPC
?NN?PCAAFG?RSPC CJCRRPMLGAFC LCJJ?
QR?LX?� CRA
�

b 1CEGQRP?PC MELG NCPQML? QS SL A?L?JC
QCN?P?RM� QC j NMQQG@GJC QS SL
AMKNSRCP TGAGLM ? JMPM �CTGR?PC BG
PCEGQRP?PC ?RRP?TCPQM 2IWNC�
&M3M,CCRGLE M ?JRPC QMJSXGMLG 5.(/�

b "CPA?PC BG K?LRCLCPC GJ TMJSKC BG
PCEGQRP?XGMLC NCP AG?QASL KGAPMDMLM ?J

JGTCJJM MRRGK?JC c LML RPMNNM @?QQM K?
CTGR?LBM ?LAFC GJ AJGNNGLE

4L? TMJR? D?RR? J? PCEGQRP?XGMLC ?SBGM
A�j ?LAMP? KMJRM AFC NMRCRC D?PC K? j
NPCDCPG@GJC GLGXG?PC AML J? KGEJGMP
K?RCPG? NPGK?
 /CP J�CQCKNGM QMRRM
SRGJGXXCPm JC PCEGQRP?XGMLG EPCXXC BG SL
NMBA?QR PCACLRC BG 2$ 1?BGM �KMQRP?RM
QMNP?�
 +? QGRS?XGMLC AML OSCQR?
PCEGQRP?XGMLC j J? QCESCLRC�
b 5G QMLM RP?AAC ?SBGM QCN?P?RC NCP
J�GLRCPTGQR?RMPC C J�GLRCPTGQR?RM
�@SMLC�

b 2SJJC RP?AAC TG j PSKMPC BG DMLBM
�D?AGJKCLRC AMPPCEEG@GJC�

b $LRP?K@C JC NCPQMLC QMLM QR?RC
PCEGQRP?RC B? ?JRPCRR?LRG KGAPMDMLG
�AMPPCEEG@GJC�

b +�GLRCPTGQR?RMPC F? BCJ AJGNNGLE
�N?PXG?JKCLRC AMPPCEEG@GJC�
DMPRSL?R?KCLRC LML j J�GLRCPTGQR?RM
AFC F? J? BGQRMPQGMLC�


( N?QQG NCP KGEJGMP?PC J? OS?JGRi BG
OSCQR? PCEGQRP?XGMLC QMLM G QCESCLRG�

/CP NPGK? AMQ?� GLQR?JJ?PC GJ NJSEGL

-MGQC &?RC NCP  SB?AGRW B?RM AFC CQQM
PGAFGCBC GJ PG?TTGM BCJ NPMEP?KK?
�QMRRM 6GLBMUQ BMTCRC AMNG?PC GJ DGJC
QA?PGA?RM LMGQCE?RC
LW GL "�;/PMEP?K
%GJCQ �V���; SB?AGRW� 
�
!CR?�4LGAMBC�;/JSE�(LQ M GL SL?
NMQGXGMLC QGKGJC� QMRRM +GLSV BMTCRC
KCRRCPJM GL �SQP�QF?PC�?SB?AGRW�

#MNM ?TCP AMNG?RM GJ DGJC BMTCRC
AFGSBCPC C PG?TTG?PC  SB?AGRW
 /CP
TCPGDGA?PC AFC GJ NJSEGL QG? QR?RM
AMPPCRR?KCLRC GLQR?JJ?RM AMLRPMJJ?RC
LCJ KCLn $DDCRRG� BMTPCQRC TCBCPC
SL? TMAC B?J RGRMJM `-MGQC &?RCa


 BCQQM AFC ?@@G?KM GLQR?JJ?RM GJ
NJSEGL C QGQRCK?RM  SB?AGRW� NCP NPGK?

AMQ? BGTGBG?KM J? RP?AAG? QRCPCM GL
RP?AAC KMLM B?RM AFC GL PC?JRi CQQC
LML P?NNPCQCLR?LM G A?L?JG QGLGQRPM C
BCQRPM K? NGSRRMQRM BSC NCPQMLC AFC
N?PJ?LM C AFC Q?P?LLM KGQACJ?RC
GLQGCKC ?JJ? DGLC
 /CP D?P OSCQRM
AJGAA?RC QSJJ? DPCAAG? BMNM GJ LMKC BCJ
DGJC QSJJ? RP?AAG? C QCJCXGML?PC `#GTGBG
QRCPCM GL BSC KMLMa
 -MR? ? K?PEGLC�
?JASLC NCPQMLC NPCDCPGP?LLM
KCQAMJ?PC G BGTCPQG MP?RMPG BCJ NMBA?QR
AML BGTCPQG QNMQR?KCLRG ?SBGM B? SL
A?L?JC ?JJ�?JRPM �AGMj ? BCQRP? M ?
QGLGQRP?�
 5G AMLQGEJGCPCG BG LML D?PJM�
BGQRP?C QC KCLRPC ?QAMJR?RC GJ NMBA?QR
QR?RC D?ACLBM OS?JAMQ�?JRPM �AMKC
A?KKGL?PC�AMPPCPC�?LB?PC GL @GAG
CRA
�
 /Sm ?LAFC D?JJGPC QC GJ BGQNMQGRGTM
B�?QAMJRM� NCP OS?JAFC P?EGMLC�
BMTCQQC NCPBCPC SLM BCG A?L?JG �JM
QACL?PGM BCJJ? `ASDDG? B?LLCEEG?R?a�
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+? NPGK? AMQ? Q?Pi PGKSMTCPC GJ DCBCJC
PSKMPC BG DMLBM �AMKC NCP CQCKNGM GJ
PMLXGM BCJJ? " �
 /CP D?P AGm XSK?RC
�"RPJ
� � C ACPA?RC JC XMLC ? @?QQM
TMJSKC
 2CJCXGML?RC OSCQRC XMLC C
?LB?RC GL $DDCRRG�1GKMXGMLC
PSKMPC�$J?@MP? NPMDGJM PSKMPC
 .P?
QCJCXGML?RC SL? XML? BMTC GJ PSKMPC
QG? KCQAMJ?RM ?J N?PJ?RM C NPMT?RC JC
GKNMQR?XGMLG �$DDCRRG�1GKMXGMLC
PSKMPC�.*�
 #MNM J? NPMT? NMRCRC
SQ?PC  LLSJJ? �"RPJ
9� NCP ?LLSJJ?PC JC
KMBGDGAFC
 "MLRPMJJ?RC AFC GJ PSKMPC
TCLE? PGKMQQM C AFC ?J AMLRCKNM
TCLE? NPCQCPT?RM GJ QSMLM L?RSP?JC
BCJJ? TMAC �SL? PGKMXGMLC BCJ PSKMPC
RPMNNM ?EEPCQQGT? NSm NMPR?PC
?JJ�CDDCRRM `TMAC PM@MRGA?a�
 2C QGCRC
QMBBGQD?RRG NMRCRC NPMQCESGPC C
?NNJGA?PJM ?JJ�GLRCP? RP?AAG? ?SBGM

(LMJRPC� B?RM AFC J? DMLRC BCJ PSKMPC
NMRPC@@C A?K@G?PC BSP?LRC J?
PCEGQRP?XGMLC� BMTPCQRC NCPJMKCLM
B?PC SL? P?NGB? QAMPQ? NCP TCPGDGA?PC
QC TG QMLM ?JRPC XMLC ? @?QQM TMJSKC
AFC NMQQMLM CQQCPC GLBGAC BCJJ?
NPCQCLX? BG PSKMPC
 2C RPMT?RC
PSKMPC BG ?JRPC DMLRG NMRCRC SQ?PC JM
QRCQQM NPMACBGKCLRM NCP PGKSMTCPJM


 BCQQM AFC ?TCRC PGKMQQM GJ PSKMPC� GJ
N?QQM QSAACQQGTM Q?PC@@C PGKSMTCPC
JC TMAG B?G A?L?JG ASG LML
?NN?PRCLEMLM
 0SG j BMTC SQCPCRC GJ
NJSEGL -MGQC &?RC� B?RM AFC QS MELG

A?L?JC A�j SL? AMLQGBCPCTMJC
BGDDCPCLX? RP? J�?SBGM BCQGBCP?RM C
OSCJJM GLBCQGBCP?RM � NMQQG?KM
BGAFG?P?PC `PSKMPCa RSRRM OSCJJM AFC
QR? QMRRM SL ACPRM TMJSKC C SQ?PC GJ
NJSEGL NCP QGJCLXG?PJM
 4L N?GM BG
QSEECPGKCLRG�
b "Gm BCTC CQQCPC D?RRM QCN?P?R?KCLRC
NCP AG?QASL A?L?JC� B?RM AFC GJ JGKGRC
BCJ TMJSKC Q?Pi BGDDCPCLRC

b /MRCRC SRGJGXX?PC J? DSLXGMLC
` L?JWQC -MGQC +CTCJa BCJ NJSEGL NCP
KGQSP?PC GJ JGTCJJM ?NNPMQQGK?RGTM BCJ
TMJSKC JGKGRC
 "Gm TG B?Pi QMJR?LRM SL?
QRGK? C BMTPCRC QK?LCRR?PC SL NM�
AML JC GKNMQR?XGMLG NCP RPMT?PC GJ
TMJSKC MRRGK?JC

b 4RGJGXX?RC SL? `+CTCJ PCBSARGMLa BG

�� ��B! NCP DGJRP?PC AMKNJCR?KCLRC GJ
QSMLM C SL ` RR?AI�#CA?Wa BG � ���
KGJJGQCAMLBG NCP CTGR?PC G D?JQG NMQGRGTG

b "MKC AML RSRRG G N?QQ?EEG� NMRCRC
QNCPGKCLR?PC QS SL? NMPXGMLC NGn
NGAAMJ? BCJ DGJC ?SBGM �B?RM AFC AGm j
KMJRM NGn P?NGBM� NCP PCEMJ?PC @CLC
JC GKNMQR?XGMLG� ?NNJGA?LBM
PGNCRSR?KCLRC J�CDDCRRM AML N?P?KCRPG
BGDDCPCLRG C ?LLSJJ?LBM �"RPJ 
 9� GJ
PGQSJR?RM BMNM J? T?JSR?XGMLC
 0S?LBM
G N?P?KCRPG QCK@P?LM EGSQRG�
QCJCXGML?RC J�GLRCP? RP?AAG? C NPCKCRC
"RJP 
 1 �1GNCRG J�SJRGKM CDDCRRM�


#MNM AFC ?TPCKM DGLGRM AML CLRP?K@C
JC RP?AAC ?TPCKM SL? QGRS?XGMLC
KGEJGMPC �KMQRP?R? QMNP?�


 BCQQM� NCP OS?LRM NMQQG@GJC�
KCRRCPCKM ? NMQRM GJ AJGNNGLE �SL
?EEGSQR?KCLRM NCPDCRRM LML j
NMQQG@GJC B?RM AFC GJ AJGNNGLE QGELGDGA?
AFC J�GLDMPK?XGMLC j ?LB?R? NCPBSR? C
GJ NJSEGL NSm QMJM �GLBMTGL?PC� AMKC
NMRPC@@C CQQCPC QR?R?
J�GLDMPK?XGMLC�
 /CP NPGK? AMQ?
PGBSAG?KM J�?KNJGDGA?XGMLC BCJJ?
QCAMLB? RP?AAG? �OSCJJ? AFC AMLRGCLC GJ
AJGNNGLE� BG � �B! AMKC QSEECPGQAC GJ
NJSEGL "JGN %GV �$DDCRRM� KNJGDGA?��
� �B!�� BMNM BG AFC SQG?KM GJ NJSEGL
"JGN %GV
 2DMPRSL?R?KCLRC OSCQRM
NJSEGL TGCLC CQCESGRM KMJRM
JCLR?KCLRC QC JM ?NNJGAFG?KM QS@GRM
?JJ�GLRCP? RP?AAG?
 /CP DMPRSL? A�j SL
KMBM P?EGMLCTMJC BG ?EEGP?PC
J�MQR?AMJM� QCJCXGML?RC ?JASLC N?PRG
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BCJJ? RP?AAG? C ?NNJGA?RC JMPM
GLBGTGBS?JKCLRC GJ NJSEGL
 #MNM J?
NPGK? ?NNJGA?XGMLC NMRCRC SQ?PC J?
QAMPAG?RMG? `1GNCRG J�SJRGKM CDDCRRMa
�"RPJ 
 1� NCP TCJMAGXX?PC J�MNCP?XGMLC

-MR? ? K?PEGLC� j @SML? ?@GRSBGLC
SQ?PC J? DSLXGMLC `3PMT? GLAPMAG AML
XCPMa OS?LBM D?RC SL? QCJCXGMLC �J?
QAMPAG?RMG? j 9 AMQl� MELG TMJR? AFC
QACEJGCRC SL? QGLEMJ? N?PRC� BMNM
NPCKCRC QMJM 9�
 "Gm CJGKGL? ?JASLG
QRP?LG ?PRCD?RRG OS?LBM QG
R?EJG?�KMLR?�QGJCLXG? SL? N?PRC
BCJJ�?SBGM C NMRPC@@C ?LAFC ?GSR?PC
OS?LBM QG ?NNJGA?LM BGDDCPCLRG CDDCRRG

+�?SBGM QGQRCK?RM F? J�?QNCRRM AMKC
OSCJJM KMQRP?RM QMRRM


 BCQQM AFC QMLM QR?RC CDDCRRS?RC
RSRRC JC D?QG BG NSJGRSP? TG j SL SJRGKM
N?QQ?EEGMM� AFC j R?LRM GKNMPR?LRC
OS?LRM J? NSJGRSP?� K?QQGKGXX?PC GJ
TMJSKC SBG@GJC QCLX? GLRPMBSPPC
AJGNNGLE
 0SCQRM j KMJRM GKNMPR?LRC
NCPAFk RSRRG G BGQNMQGRGTG NMQQMLM
PGBSPPC GJ TMJSKC K? NMAFG NMQQMLM
?SKCLR?PJM �?JASLC CAACXGMLG
Q?PC@@CPM J�?SBGM QR?AI BG +GLSV C
5+"�

(J KMBM NGn D?AGJC NCP D?PJM j BG SQ?PC
3FC +CTCJ?RMP �LMR?� ?LAFC QC 3FC
+CTCJ?RMP j EP?RSGRM C LML NMLC

PCQRPGXGMLG ? OSCJJM AFC NMRCRC D?PC
AML J�MSRNSR� LML j QMDRU?PC JG@CPM QC
OSCQRM NCP TMG j GKNMPR?LRC�


/CP D?P AGm CQNMPR?RC J�?SBGM GL 6 5
�?QQGASP?RCTG AFC BSP?LRC
J�CQNMPR?XGMLC RSRRC JC RP?AAC LML
QG?LM KSRC� CB CQCESGRC 3FC +CTCJ?RMP
QS BG CQQM
 (J PGQSJR?RM DGL?JC
?QQMKGEJGCPi ? OSCJJM KMQRP?RM QMRRM


-?RSP?JKCLRC LC?LAFC 3FC +CTCJ?RMP
j SL? NMJTCPC BG D?R? K?EGA?� NCPAGm
CAAM SL N?GM BG AMQC B? AMLRPMJJ?PC
BMNM AFC j QR?RM CQCESGRM�
b '? ?KNJGDGA?RM BCJ PSKMPC PCQGBSM
AFC LML CP? NPCQCLRC LCJJ�?SBGM
GLGXG?JC� �QC j AMQl BMTPCQRC PGKSMTCPJM
SQ?LBM GJ NJSEGL 1GKMXGMLC 1SKMPC�

b '? RP?J?QAG?RM BCJJC N?PRG� �j P?PM K?
A?NGR?� OSCQRG NCXXG BMTP?LLM CQQCPC
?KNJGDGA?RG K?LS?JKCLRC�

b 1GQSJR? GL SL ?SBGM AFC QSML?
`QRP?LMa QC J? PCEGQRP?XGMLC j QR?R?
NPC�CJ?@MP?R? B? SL AMKNPCQQMPC
BGL?KGAM� ?B CQCKNGM &M3M,CCRGLE
F? SL�MNXGMLC NCP KGEJGMP?PC J? OS?JGRi
BCJ QSMLM AFC SQ? J? AMKNPCQQGMLC
BGL?KGA? C AMQl PCLBC J? PCEGQRP?XGMLC
GL?B?RR? NCP J�SQM AML 3FC +CTCJ?RMP


0SCQRM j OS?LRM NCP OSCQRM ?PRGAMJM

NGSRRMQRM JSLEM
 -ML D?RCTG
QAMP?EEG?PC B?JJ? JSLEFCXX?
BCJJ�?PRGAMJM� BMNM ?TCP QSNCP?RM RSRRG
G N?QQ?EEG SL N?GM BG TMJRC LML
BMTPC@@CPM TMJCPAG NGn BG � � KGLSRG
NCP CJ?@MP?PC SL�GLRCPTGQR? BG � MPC �
CQAJSBCLBM R?EJGM�KMLR?EEGM�
QNMQR?KCLRM BCJJC N?PRG� C
ES?B?ELCPCRC ?QAMJR?RMPG EP?XGC ?J NGn
?JRM T?JMPC BCJJ? NPMBSXGMLC


4L? LMR? DGL?JC QSG DMPK?RG BG MSRNSR�

KCLRPC BSP?LRC J�CJ?@MP?XGMLC
BMTPCQRC QCKNPC SQ?PC DMPK?RG QCLX?
NCPBGR?� GJ DMPK?RM BCJJ�MSRNSR DGL?JC
AFC P?AAMK?LBM j� ,/� ? �� I@NQ
"!1� )MGLR 2RCPCM� TCJMAGRi BG
A?KNGML?KCLRM ����� ,FX 
 3PMTM
AFC OSCQRM j GJ KGEJGMP AMKNPMKCQQM
RP? OS?JGRi� BGKCLQGMLC BCJ DGJC C
AMKN?RG@GJGRi AML J? K?EEGMP N?PRC BCG
BGQNMQGRGTG BG PGNPMBSXGMLC AFC AG QMLM
GL EGPM


�%-*% � "� ��)� �� �+����*/
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( J KGM �QCPTCP� A?Q?JGLEM j GJ - 2
6+7���� AFC j COSGN?EEG?RM
AML BSC NMPRC 42! �
�� SL AJGCLR
!GR3MPPCLR GLRCEP?RM� C QSNNMPR?

-3%2 C $73���
 h SL QCKNJGAC
BGQNMQGRGTM AFC SQ? SL NPMACQQMPC
 1, C F? QSJ PCRPM BCJJC NMPRC 42!

"MLQSK? AGPA? � U?RR BSP?LRC J�SQM
CB j AMKNJCR?KCLRC QGJCLXGMQM


'M AMLLCQQM SL FS@ 42!� C B? OSG
AMLBGTGBM J? KG? QR?KN?LRC �"?LML
G/����� C G KGCG BGQAFG 42! AML RSRRG G
AMKNSRCP LCJJ? PCRC� GLMJRPC GJ DGJC BG
AMLDGESP?XGMLC j QR?RM KMBGDGA?RM�
QMRGRSCLBM GJ QGQRCK? NPCBCDGLGRM AML
2L?IC .2
�FRRN���AMBC
EMMEJC
AMK�N�QL?IC�MQ�

"ML OSCQRM FM G QCPTCP AGDQ �2 ,! ��
%3/� QR?KN?� ##-2� 22' C 2%3/�
GLQGCKC ? 3P?LQKGQQGML NCP SQ?PJM
AMKC AJGCLR RMPPCLR
 3SRR?
J�?KKGLGQRP?XGMLC QG CDDCRRS? TG?
GLRCPD?AAG? UC@� AFC j @CL D?RR? C
D?AGJC B? SQ?PC
 "MKSLOSC NCP
AMLRPMJJ?PC 3P?LQKGQQGML SQM
RP?LQKGQQGML�ESG
 'M G KGCG '#
AMLBGTGQG GL A?QC CQRCPLG C AMLLCQQG
?JJ�FS@ 42!
 ( AMKNSRCP QMLM
AMLLCQQG TG? UGPCJCQQ M TG? A?TM ?J KGM
PMSRCP  #2+� C RSRRC JC AMLBGTGQGMLG
QMLM KMLR?RC GL DQR?@ SQ?LBM�

00obt0UW 0ipnf0lfo0UW djgt
hvftu-vtfs-sx-gjmf‘npef>1888-e
js‘npef>1888-optfswfsjop 1 1

@3E j GJ LMKC BCJ �QCPTCP�� *, C
SL? BCJJC AMLBGTGQGMLG �AMLRCLCLRC JC
KGCG NSLR?RC RCJCTGQGTC B? TCBCPC��
BMNM A�j J? A?PRCJJ? B? AMLBGTGBCPC
�*, LCJJ? KGC FMKC BGPCARMPW�� OSGLBG
GJ RGNM �5;8E�� C ?JASLC MNXGMLG NCP
PCLBCPJ? QAPGTG@GJC GL RSRRG G /"


.NNSPC QG NSm SQ?PC 1CRC GL
-?SRGJSQ NCP L?TGE?PC LCJJC
AMLBGTGQGMLG� GM FM TMJSRM KMLR?PJC
?SRMK?RGA?KCLRC ?JJ�?TTGM ?J /"


4QM J�%3/ NCP NMRCP Q?JT?PC DGJC B?J
KGM ACJJSJ?PC  LBPMGB SQ?LBM SL?
AMLLCQQGMLC UGPCJCQQ
  JJM QRCQQM
KMBM� J? QR?KN?LRC j SRGJGXX?@GJC
SQ?LBM J�MNXGMLC �2CPTCP BG 2R?KN?�
LCJJ? NPMACBSP? ESGB?R? � EEGSLEG
LSMT? QR?KN?LRC� � SQ?LBM J�GLBGPGXXM
BCJ - 2 NCP TCBCPC JC QR?KN?LRG
AMLLCQQC
 /MG GJ BPGTCP AMPPCRRM T?
GLQR?JJ?RM AMKC BG AMLQSCRM


/CP OS?JASLM AFC F? BCG BGQNMQGRGTG
CQRCPLG� OSCQRM j SL KMBM QCKNJGAC C
NSJGRM NCP AMLBGTGBCPJG AML RSRRG G /"�
QCLX? LCACQQGR?PC BG AMLBGTGBCPC
A?PRCJJC LCG /"� C NCPKCRRC JMPM BG

CQQCPC QCKNPC ?AACQG C ?AACQQG@GJG

+�SLGAM J?RM LCE?RGTM BG SQ?PC OSCQRM
QCPTCP ? @?QQM AMLQSKM j J? TCJMAGRi
BG PCRC AFC j JCEECPKCLRC ! 22 
 ��
,@�Q GL QAPGRRSP? C � ,@�Q GL JCRRSP?��
AMKSLOSC J? TCJMAGRi j QSDDGAGCLRC
NCP RP?QKCRRCPC DGJK ? ���N B?J KGM
JCRRMPC KSJRGKCBG?JC NCP TCBCPJG QSJJ?
KG? 35
 /CP RP?QDCPGPC DGJC EP?LBG�

NPCDCPGQAM QAMJJCE?PC G BGQAFG B?J - 2
C AMJJCE?PJG BGPCRR?KCLRC ?J /" GL ASG
BCTM RP?QDCPGPJG
 "MKSLOSC QG?� GJ
AMQRM�CLCPEG? PGQN?PKG?R? PCLBC
OSCQRM J�GBC?JC NCP GJ KGM LMPK?JC
?K@GCLRC BG J?TMPM


http://code.google.com/p/snake-os/
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�G;67
+�SLGA? PCEMJ? NCP QAPGTCPC SL

?PRGAMJM j AFC 67H7 7EE7D7 5A?G@CG7
5A>>793FA 3 +4G@FG A 36 G@3 67>>7
?A>F7 67D;H3F7 6; +4G@FG �!G4G@FG�
.G4G@FG� "G4G@FG 755�
 2APGTCRC GJ
TMQRPM ?PRGAMJM AML OS?JSLOSC QMDRU?PC
QACEJGCRC
 5MPPCG P?AAMK?LB?PC
.NCL.DDGAC� K? �%(*�)�#�$*�
�%$*(%""�*� "�%(*%�(����� "�
�(�##�*����

)5D;FFGD3
5G NPCEFG?KM BG GLBGA?PC LCJ TMQRPM

?PRGAMJM BMTC TMPPCQRC AFC TCLGQQC
NMQGXGML?R? SL�GKK?EGLC GL N?PRGAMJ?PC

/CP D?TMPC LML KCRRCRC GKK?EGLG
GLAMPNMP?RC LCJ TMQRPM BMASKCLRM
.NCL.DDGAC


�??39;@;
+C GKK?EGLG BMTPC@@CPM CQQCPC GL

DMPK?RM )/& AML SL? @?QQ?
AMKNPCQQGMLC


1GES?PBM JC BGKCLQGMLG
BCJJ�GKK?EGLC� QC ?TCRC SL BS@@GM�
GLTG?RCAG J�GJJSQRP?XGMLC ? BGKCLQGMLC
NGCL? C NPMTTCBCPCKM LMG ?
PGA?KNGML?PC J�GKK?EGLC


2C QR?RC QAPGTCLBM SL? PCACLQGMLC
NCP AMPRCQG? QCESGRC JC JGLCC ESGB? AFC
QMLM KMQRP?RC OSG


/CP SL? NGn BCRR?EJG?R? JGQR? BCJJC
PCEMJC QRGJGQRGAFC C NCP EJG CPPMPG NGn
AMKSLG QG NPCE? BG D?PC PGDCPGKCLRM
?JJ�GLBGPGXXM�
FRRNQ���UGIG
S@SLRS
AMK�4@SLRS,?E?XG
LC�2RWJC � (L @PCTC� .PRMEP?DG? 42�
LGCLRC N?PMJC AMK@GL?RC �CQ� J��R� C
LGCLRC D?AAGLC


0S?LBM QGCRC NPMLRG ? NPCQCLR?PC GJ
TMQRPM ?PRGAMJM NCP D?TMPC GLTG?RCACJM
?JJ�GLBGPGXXM CK?GJ�
?PRGAJCQ�DSJJAGPAJCK?E?XGLC
MPE

2C LML QGCRC A?N?AG BG QAPGTCPC SL
?PRGAMJM K? DPCOSCLR?RC GJ DMPSK BG
4@SLRS� GLTG?RCAG EJG ?PEMKCLRG
GLRCPCQQ?LRG AFC NMRPCKKM QR?KN?PC


)5D;FFAD; @A@�;@9>7E;
2C J? TMQRP? JGLES? L?RGT? LML j

J�GLEJCQC� LML NPCMAASN?RCTG
 2APGTCRC
J�?PRGAMJM C SL PCTGQMPC BG @MXXC JM
JCEECPi NCP TMG C AMPPCEECPi OS?JSLOSC
CPPMPC EP?KK?RGA?JC C MPRMEP?DGAM
 -ML
QMJM� QR?RC ?GSR?LBM J? PGTGQR? C J?
AMKSLGRi� K? LMG TG ?GSRCPCKM ?
KGEJGMP?PC GJ TMQRPM GLEJCQC�

(���$)�%$�

�;A5:;	�BB>;53L;A@;
#7@FD7 E5D;H7F7 D757@E;A@; D;9G3D63@F; ; 9;A5:; A >7
3BB>;53L;A@;� H; BD79:;3?A 6; 7EE7D7 5:;3D; @7>>A E5D;H7D7�
H RGRMJM BCJ EGMAM
H AFG F? APC?RM GJ EGMAM
H QC j EP?RGQ M ? N?E?KCLRM
H BMTC JM QG NSm RPMT?PC �JGLI BMULJM?B�41+ BCJJ? FMKC N?EC�
H QC j SL EGMAM L?RGTM NCP +GLSV M ?TCRC SQ?RM 6GLC
H G J TMQRPM EGSBGXGM AML SL K?QQGKM BG AGLOSC
H SL QMKK?PGM AML NSLRG NMQGRGTG C LCE?RGTG

�3D6I3D7
#7@FD7 E5D;H7F7 G@3 D757@E;A@7 D;9G3D63@F7 >�:3D6I3D7 B7D
83HAD7 E;3F7 5:;3D; @7>>A E5D;H7D7�
b K?PA? C KMBCJJM BCJJ�F?PBU?PC
b GL OS?JC A?RCEMPG? TMPPCQRC GLQCPGPC OSCQRM F?PBU?PC
b CTCLRS?JG BGDCRRG AFC QG NMRPC@@CPM GLAMLRP?PC BSP?LRC J�SRGJGXXM
BCJJ�F?PBU?PC
b QC j D?AGJC D?PC GL KMBM AFC J�F?PBU?PC J?TMPG AML +GLSV
b QC j LCACQQ?PGM ?TCP @GQMELM BG SQ?PC BPGTCP 6GLBMUQ
b GJ TMQRPM EGSBGXGM AML SL K?QQGKM BG AGLOSC

$A@ 4;EA9@3 7EE7D7 7EB7DF; B7D E5D;H7D7 G@
3DF;5A>A� E5D;H7F7 G@3 D757@E;A@7 5:7 D;9G3D63
; 9;A5:;� >7 3BB>;53L;A@; 7 >�:3D6I3D7 5:7 GE3F7
FGFF; ; 9;AD@;�

https://wiki.ubuntu.com/UbuntuMagazine/Style
articles@fullcirclemagazine.org
https://wiki.ubuntu.com/UbuntuMagazine/Style
articles@fullcirclemagazine.org
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- CJ +?@MP?RMPGM BG MEEG
N?PJCPCKM BCJ 5.(/

/PM@?@GJKCLRCKMJRG BG TMG
F?LLM EGi QCLRGRM BCJ 5.(/


0SCQRM ?PRGAMJM ACPAFCPi BG QNGCE?PC�
AML SL BMASKCLRM GL QRGJC FMU�RM� AMKC
GLQR?JJ?PC ? A?Q? SL QGQRCK? 5.(/
�GLRCLBCLBM `CAMLMKGAMa��

�AE�S ;>,%�&�

5.(/ QR? NCP5MGAC .TCP (/

2MQR?LXG?JKCLRC QGELGDGA? AFC SQCPCRC
SL? RCALMJMEG? AFC TG AMLQCLRC BG D?PC
SL? AMLTCPQ?XGMLC GL QRGJC RCJCDMLGAM
SRGJGXX?LBM (LRCPLCR


0SCQR? RCALMJMEG? �F?PBU?PC M
QMDRU?PC� A?KNGMLCPi C AMLTCPRGPi J?
TMQRP? TMAC GL B?RG @GL?PG C J? K?LBCPi
TG? (LRCPLCR ?J BCQRGL?R?PGM AML ASG QR?RC
N?PJ?LBM


&7D5:T ;>,%�&�

#G QMJGRM GJ 5.(/ j D?AGJC CB
CAMLMKGAM B? AMLDGESP?PC ? A?Q?� QC
?TCRC SL? AMLLCQQGMLC ?B (LRCPLCR
 h
QNCQQM EP?RSGRM �AML ?JASLC PCQRPGXGMLG� �
2IWNC j SL @SML CQCKNGM � JC AFG?K?RC
B? 2IWNC ? 2IWNC QMLM EP?RGQ� KCLRPC B?

2IWNC ?J RCJCDMLM LMPK?JC F?LLM SL
NGAAMJM AMQRM


(J 5.(/ j ?LAFC AMLTCLGCLRC � QC
QGCRC AMLLCQQG ?B (LRCPLCR NMRCRC CQQCPC
D?AGJKCLRC P?EEGSLRG� ?JJM QRCQQM
LSKCPM� ?LAFC QC QGCRC JMLR?LG B? A?Q?


/PGK? BG ?LB?PC ?T?LRG� KCEJGM
D?KGJG?PGXX?PC AML OSCQRM @PCTC JCQQGAM�

&)*$ � /S@JGA 2UGRAFCB 3CJCNFMLC�
MTTCPM SL RCJCDMLM DGQQM

��� � #GPCAR (LU?PB #G?JGLE� SL
LSKCPM BG RCJCDMLM TGPRS?JC AFC Q?Pi
AMJJCE?RM ?J TMQRPM GLBGPGXXM 5.(/ 2(/

�*��  L?JME 3CJCNFMLW B?NRCP

%FF7@7D7 G@ ;@6;D;LLA )�&
9D3FG;FA

(J 5.(/ SRGJGXX? GJ NPMRMAMJJM (LRCPLCR
BG LMKC 2(/ �2CQQGML (LGRG?RGML /PMRMAMJ�

h J? QRCQQ? ?L?JMEG? BCJJC N?EGLC UC@
AFC QMLM NPCQCLR?RC RP?KGRC GJ
NPMRMAMJJM '33/� M GJ RP?QDCPGKCLRM BG
DGJC RP?KGRC %3/


/CP PGACTCPC AFG?K?RC j LCACQQ?PGM
SL GLBGPGXXM 2(/ � QRCQQ? ?L?JMEG? BCJJC
CK?GJ � QCLX? SL GLBGPGXXM CK?GJ LML
NMRCRC PGACTCPJC


"MKC AML JC CK?GJ� EJG GLBGPGXXG 2(/
NMQQMLM CQQCPC QMRRMQAPGRRG EP?RGQ M NCP
SL? NGAAMJ? R?PGDD?
 2MJM AMKC CQCKNG
�KMJRG ?JRPG QMLM BGQNMLG@GJG QS (LRCPLCR��
UUU
QGNQMPACPW
AMK� UUU
?LRGQN
AMK
M GNRCJ
MPE DMPLGQAMLM GLBGPGXXG 2(/
EP?RSGRG
 %?RC ?RRCLXGMLC AFC QGNQMPACPW
j NGn AMKNJGA?RM B? GKNMQR?PC
�RGNGA?KCLRC j NCP EJG SRCLRG CQNCPRG�
QC@@CLC CQQM QG? NGn NMRCLRC
 (
NPGLAGNG?LRG BMTPC@@CPM NPCDCPGPC
 LRGQGN M (NRCJ
MPE
 4L�?JRP? MNXGMLC j
MRRCLCPC SL ?AAMSLR 2(/ EP?RSGRM AML
$IGE?


0S?LBM TG PCEGQRP?RC MRRCPPCRC GJ
TMQRPM GLBGPGXXM 2(/ C GJ LMKC BCJ QCPTCP
2(/
 (LMJRPC PGAMPB?RC J? TMQRP? N?QQUMPB�
Q?Pi PGAFGCQR? NGn R?PBG


�E7?B;A

(KK?EGLG?KM AFC ?@@G?RC PCEGQRP?RM
J�?AAMSLR `RSVa �QCLX? JC TGPEMJCRRC��
b GJ TMQRPM GLBGPGXXM QGNQMPACPW Q?Pi
QGN�RSV�QGNQMPACPW
AMK
 PCEGQRP?RM QSJ
QCPTCP QGNQMPACPW
AMK
b GJ TMQRPM GLBGPGXXM ?LRGQGN Q?Pi
QGN�RSV�QGN
?LRGQGN
AMK� PCEGQRP?RM QSJ
QCPTCP QGN
?LRGN
AMK

�3D7 7 D;57H7D7 5:;3?3F7
F7>78A@;5:7

 BCQQM AFC ?@@G?KM SL GLBGPGXXM 2(/
NMQQG?KM D?PC C PGACTCPC AFG?K?RC
RCJCDMLGAFC 2(/ M SQ?LBM QMDRU?PC 5.(/
M SL BGQNMQGRGTM 5.(/ F?PBU?PC
 -MR?RC�
NCP D?TMPC� AFC OSG D?PCKM C PGACTCPCKM
AFG?K?RC RCJCDMLGAFC 2(/� LML /23-
�N?PJCPCKM ?LAMP? BG /23- C 5.(/ GL
QCESGRM�


)A8FB:A@7E

(LGXG?KM SRGJGXX?LBM QMDRU?PC NCP
D?PC�PGACTCPC JC LMQRPC AFG?K?RC 5.(/

,MJRG NPMEP?KKG 5.(/ MNCL QMSPAC
QMLM BGQNMLG@GJG NCP +GLSV� CQCKNG QMLM
$IGE? �FRRN���CIGE?
MPE� M +GLNFMLC
�FRRN���UUU
JGLNFMLC
MPE� BGQNMLG@GJG
CLRP?K@G LCG PCNMQGRMPW BG 4@SLRS
 -CJ
A?QM QG?RC SRCLRG 6GLBMUQ� !JGLI
�FRRN���GA?L@JGLI
AMK�� j SL @SML
CQCKNGM


/CP GKNMQR?PC $IGE? AMJ TMQRPM
?AAMSLR ?LRGQGN� NPMACBCRC AMKC QCESC�

b  TTG?RC $IGE? C AFGSBCRC GJ UGX?PB
BCJJ�?AAMSLR QC EGi ?TCRC SL ?AAMSLR 2(/

 LB?RC ?JKCLn ,MBGDGA?� AAMSLR C

http://ekiga.org
http://www.linphone.org/
http://icanblink.com/
http://ekiga.org
http://www.linphone.org/
http://icanblink.com/
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NMG ` EEGSLEG SL ?AAMSLR 2(/a�
b #GEGR?RC JC TMQRPC GLDMPK?XGMLG
b (J LMKC j QMJM NCP J? TGQS?JGXX?XGMLC
b SRCLRC C  SRCLRGA?XGMLC SRCLRC j GJ
TMQRPM ?AAMSLR 2(/
b BGEGR?RC J? N?QQUMPB AFC ?TCRC QACJRM

BSP?LRC J? PCEGQRP?XGMLC 2(/
b  QQGASP?PQG AFC J? A?QCJJ? ` @GJGR?
 AAMSLRa QG? QNSLR?R? ?JRPGKCLRG $IGE?
LML AMLLCRRCPi OSCQRM SRCLRC


2C RSRRM j ?LB?RM @CLC� BMTPCQRC
TCBCPC $IGE? AMLLCRRCPQG ?J QCPTCP 2(/


 BCQQM AFC QGCRC AMLLCQQG ?J QCPTCP
2(/ NMRCRC D?PC ?JRPC AFG?K?RC
RCJCDMLGAFC 2(/
 4L? @SML? GBC? j
AMKGLAG?PC AML SL? AFG?K?R? BG NPMT?�

/PMT? ,SQGA?� QGN�KSQGA�GNRCJ
MPE
�BMTPC@@C QMJM CQCESGPC BCJJ? KSQGA?�

/PMT? $AM� QGN�CAFM�GNRCJ
MPE
�PGNCRCPi RSRRM AGm AFC BGRC�

�AE3 H;7@7 6ABA�

/MRPCRC RPMT?PC GLRCPCQQ?LRC AGm AFC
?@@G?KM D?RRMK? NMRPCQRC ?LAFC LML
CQQCPC AMQl R?LRM GKNPCQQGML?RG B?RM AFC
AGm AFC ?@@G?KM PC?JGXX?RM j
NPCAGQ?KCLRC AGm AFC EGi D? 2IWNC


 LAFC QC OSCQRM LML j RMR?JKCLRC
TCPM cBMNM RSRRM ?@@G?KM SRGJGXX?RM
QMJM QMDRU?PC .NCL 2MSPAC �AFC 2IWNC
LML j� ?BCQQM NCP LMG GLGXG? B?TTCPM GJ
BGTCPRGKCLRM
 "FG?KCPCKM GJ LMQRPM
?AAMSLR 2(/ AML SL TCPM LSKCPM
RCJCDMLGAM�

��� A @G?7DA F7>78A@;5A
H;DFG3>7

4L #(# j SL LSKCPM RCJCDMLGAM
TGPRS?JC AFC Q?Pi AMJJCE?RM ?J TMQRPM
?AAMSLR 2(/


�A?7 8G@L;A@3�

0S?LBM TG PCEGQRP?RC NCP SL #(#
�QCPTGXGM EP?RSGRM M LM� BGEGRCPCRC J?
TMQRP? GLDMPK?XGMLC 2(/ � AAMSLR 2(/�
N?QQUMPB C QCPTCP 2(/� C TG Q?Pi B?RM SL
LSKCPM RCJCDMLGAM
 0S?LBM TGCLC
AFG?K?RM OSCQRM LSKCPM RCJCDMLGAM
CQQM AFG?KCPi J�?AAMSLR 2(/ DMPLGRM
OS?LBM TG QGCRC PCEGQRP?RG NCP GJ QCPTGXGM c
QC GJ TMQRPM AMKNSRCP j AMLLCQQM
?JJ�?AAMSLR 2(/ AML GJ TMQRPM QMDRNFMLC� GJ
AMKNSRCP QOSGJJCPi�

(J @CJJM BG OSCQR? GKNMQR?XGMLC j GJ
AMQRM � NMRPCRC CQQCPC AFG?K?RG ?J
NPCXXM BG SL? AFG?K?R? JMA?JC B?JJ?
NCPQML? AFC TG QR? AFG?K?LBM


�E7?B;A

(KK?EGLG?KM AFC TGTG?RC GL $SPMN?
C ?G TMQRPG N?PCLRG� AFC TGTMLM LCEJG 2R?RG
4LGRG� NG?ACPC@@C AFG?K?PTG NCP NMAM �M
EP?RGQ�
 /MRCRC QMRRMQAPGTCPC SL #(#
LCEJG 2R?RG 4LGRG �AMQl MRRCPPCRC SL
LSKCPM RCJCDMLGAM BCEJG 2R?RG 4LGRG� C
AMJJCE?PJM ?J TMQRPM ?AAMSLR 2(/
 0S?LBM
G TMQRPG N?PCLRG AFG?KCP?LLM GJ TMQRPM
LSKCPM RCJCDMLGAM BCEJG 2R?RG 4LGRG
QOSGJJCPi GJ TMQRPM ?AAMSLR 2(/ �GJ TMQRPM
AMKNSRCP GL $SPMN?� C ?G TMQRPG N?PCLRG
Q?Pi ?BBC@GR?R? SL? AFG?K?R?
RCJCDMLGA? LCEJG 2R?RG 4LGRG NGSRRMQRM AFC
SL? AFG?K?R? RCJCDMLGA? GLRCPL?XGML?JC

/CP D?TMPC PGAMPB?RC BG GLDMPK?PC G
N?PCLRG PGES?PBM J? BGDDCPCLX? BG DSQM
MP?PGM ?JRPGKCLRG NMRPCRC CQQCPC
AFG?K?RG LCJ ASMPC BCJJ? LMRRC���

�A?7 AFF7@7D7 G@ ����

/CPNPGK? AMQ? AMLQGBCP?RC GJ N?CQC
BMTC TG NG?ACPC@@C MRRCLCPC SL #(#


2CAMLB? AMQ?
 5G NG?ACPC@@C ?TCPC
SL #(# EP?RSGRM M ? N?E?KCLRM�#?RM
AFC LML CQGQRC GJ NP?LXM EP?RGQ� SL #(#
EP?RSGRM F? BCJJC AMLBGXGMLG � BG QMJGRM�
SL #(# EP?RGQ TGCLC NCPQM QC LML j SQ?RM
?JKCLM SL? TMJR? ?JKCQC


4RGJGXX?LBM SL KMRMPC BG PGACPA? QS
(LRCPLCR RPMTCPCRC KMJRC MDDCPRC #(#
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/CP CQCKNGM OSCQRM AMJJCE?KCLRM
FRRN���UGIG
QGNQMPACPW
AMK�KU�GLBCV
NF
N�RGRJC�#(#>/PMTGBCPQ DMPLGQAC SL?
CAACJJCLRC JGQR? BG DMPLGRMPG #(# GL
BGDDCPCLRG N?CQG


�E7?B;A

/CPQML?JKCLRCKG QCPTGT? SL #(#
LCEJG 2R?RG 4LGRG AMQG QACJQG OSCQRM QGRM
UC@ FRRN���UUU
GNI?JJ
AMK

0S?LBM TG PCEGQRP?RC BMTPCRC
AMKNJCR?PC RSRRG EJG CJCKCLRG KMQRP?RG
QMRRM


b 3GNM BG ?AAMSLR� 2(/ �GL OSCQRM ?PRGAMJM
AG QRG?KM MAASN?LBM BG ?AAMSLR 2(/�
EGSQRM��
b "MBGAC ?PC? � OSCQRC QMLM JC NPGKC RPC
AGDPC BCJ TMQRPM DSRSPM LSKCPM BCEJG
2R?RG 4LGRG c QACEJGCRC J? AGRRi BG OSCJJG
AFC TG AFG?K?LM BG NGn
b -MKC SRCLRC 2(/� B?J LMQRPM ?AAMSLR

2(/ � QGN�RSV�QGN
?LRGQGN
AMK
b -MKC 'MQR� B?J LMQRPM ?AAMSLR 2(/ �
QGN
?LRGQGN
AMK
b $K?GJ�QC ?TCRC JCRRM OSCQRM ?PRGAMJM
NPM@?@GJKCLRC QG QNGCE? B? Qk
b /?QQUMPB NCP GJ TMQRPM ?AAMSLR (/*?JJ

(L QCESGRM MRRCPPCRC SL LSKCPM
RCJCDMLGAM TGPRS?JC BCEJG 2R?RG 4LGRG LCJJ?
TMQRP? CK?GJ
 0S?LBM Q?Pi AFG?K?RM�
OSCQRM LSKCPM RCJCDMLGAM D?Pi QOSGJJ?PC
J�?AAMSLR 2(/ QGN�RSV�QGN
?LRGQGN
AMK
 2C
QGCRC AMLLCQQG ?J TMQRPM ?AAMSLR 2(/ AML
SL QMDRNFMLC� GJ TMQRPM AMKNSRCP
BMTPC@@C QOSGJJ?PC


� 6ABA�

1GACTCPC J? AFG?K?R? QSJ AMKNSRCP j
QGKN?RGAM� GJ N?QQM QSAACQQGTM j MRRCLCPC
J? AFG?K?R? QS SL RCJCDMLM �C�M QS SL
AMKNSRCP ?JJM QRCQQM RCKNM�


�A?7 8G@L;A@3�

 TPCKM @GQMELM BG SL BGQNMQGRGTM
5.(/ 3 � GJ BGQNMQGRGTM 5.(/ F? SL
NPMACQQMPC AFC A?KNGML? J? TMQRP? TMAC
�QSMLM ?L?JMEGAM� C J? AMLTCPRC GL SL?
QCOSCLX? @GL?PG?
 0SCQR? GLDMPKC
K?QQ? @GL?PG? GL QCESGRM TGCLC GLTG?R?
RP?KGRC (LRCPLCR� SRGJGXX?LBM GJ
NPMRMAMJJM 2(/� ?JJ? NCPQML? AFC PGACTC J?
AFG?K?R?


-CJ LMQRPM CQCKNGM� ?BCQQM
QNGCEFCPm AMKC GKNMQR?PC GJ BGQNMQGRGTM
+GLIQWQ / /�  3 
 #? LMR?PC AFC
J�GKNMQR?XGMLC jKMJRM QGKGJC NCP ?JRPG
BGQNMQGRGTG �CQ� &P?LBQRPC?K '?LBW3MLC
����


/CP D?TMPC� NPMACBCRC AMKC QCESC�
b "MLLCRRCPC GJ TMQRPM BGQNMQGRGTM 5.(/
 3 ? (LRCPLCR �NPM@?@GJKCLRC ?J TMQRPM
PMSRCP� C ?RR?AA?RC GJ TMQRPM RCJCDMLM ?J
BGQNMQGRGTM
 2SEECPGKCLRM� ?QQGASP?RCTG
AFC GJ DGPCU?JJ BCJ TMQRPM PMSRCP LML
@JMAAFG GJ 2(/� ?JRPGKCLRG LML DSLXGMLCPi
LGCLRC�
b  AACLBCRC GJ BGQNMQGRGTM  3 C RPMT?RC

J�GLBGPGXXM (/ ?QQCEL?RMEJG B?J TMQRPM
PMSRCP

b 4RGJGXX?LBM SL @PMUQCPUC@�
AMLLCRRCPQG ?J BGQNMQGRGTM 5.(/ 3 �CQ
�
FRRN���� ��
� ��
� 
� � � �

b %?PC AJGA QS ` BKGL +MEGLa C `+GLC � a

/MG BGEGR?RC JC GLDMPK?XGMLG BCJJ�?AAMSLR
2(/

b -ML A?K@G?RC J? NMPR? 2(/� AML KMJR?
NPM@?@GJGRi QR?Pi SQ?LBM OSCJJ?
QR?LB?PB ������

b (J NPMVW j GJ QCPTCP 2(/ �CQ�
QGNQMPACPW
AMK M QGN
?LRGQGN
AMK�

b -MKC BGQNJ?W� NCLQM AFC OSCQRM BG

http://wiki.sipsorcery.com/mw/index.php?title=DID_Providers
http://www.ipkall.com/
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QNGCEFG B? Qk

b (# 4RCLRC� GJ TMQRPM (# SRCLRC 2(/ �CQ�
RSV� QCLX? LMKC BCJ QCPTCP M BCJ
BMKGLGM�

b /?QQUMPB� J? N?QQUMPB BCJ TMQRPM
?AAMSLR 2(/


"MLEP?RSJ?XGMLG� QC AFG?K?RC GJ #(#
AFC ?@@G?KM GKNMQR?RM NPGK? B?
SL�?JRP? JGLC? �NCP CQCKNGM B?J TMQRPM
RCJCDMLM ACJJSJ?PC� GJ RCJCDMLM AMLLCQQM
?J BGQNMQGRGTM 5.(/ 3 BMTPC@@C
QOSGJJ?PC�

? Glvfodlphu ehoor judqgh

A

Txhvwd lpsrvwd}lrqh QRQ

vxssruwd oh fkldpdwd dl

qxphul g*hphujhq}d +hv= <44

qho Qrug Dphulfd, h shuflö

qrq gryuheeh hvvhuh

xwlol}}dwd frph

vrvwlwx}lrqh frpsohwd gl xq

whohirqr SVWQ

?2 Glvfodlphu ehoor

judqghA

&7DGF7@F; 3H3@L3F;� B;W 6;
G@ @G?7DA ���

-CJ A?QM GL ASG LML TC LC QG?RC ?AAMPRG
GNI?JJ
AMK j CQRPCK?KCLRC DJCQQG@GJC
B?RM AFC OS?LBM AG QG?KM PCEGQRP?RG NCP
SL #(# ?@@G?KM BGEGR?RM J�?AAMSLR 2(/ ?
ASG GJ #(# CP? JCE?RM
 ,MJRG DMPLGRMPG #(#
�EP?RSGRG M LM� DMPLGQAMLM BG QMJGRM GJ
LSKCPM #(# C SL ?AAMSLR 2(/ AMLLCQQM
?J #(#


$QCKNGM� QSNNMLG?KM AFC
TMJCQQGKM ?TCPC SL #(# LCEJG 2R?RG 4LGRG

�GJ DMPLGRMPC j QGN
RSV�RCJCAMK�SQ?
AMK��
SL ?JRPM GL %P?LAG? �GJ DMPLGRMPC j QGN
RSV�
RCJCAMK�DP
AMK� C SL ?JRPM GL 1MK?LG? �GJ
DMPLGRMPC j QGN
RSV�RCJCAMK�PM
AMK�
 -CJ
BGQNMQGRGTM  3 NMQQG?KM QNCAGDGA?PC
QMJR?LRM SL ?AAMSLR 2(/ C OSGLBG
?@@G?KM SL NGAAMJM NPM@JCK?


+? QMJSXGMLC j B?R? B? SL
?EEPCE?RMPC 2(/
 2SJ QGRM UC@
BCJJ�?EEPCE?RMPC 2(/ LMG�

	 APCCPCKM SL ?AAMSLR 2(/ MQNGR?RM
B?JJ�?EEPCE?RMPC
b APCCPCKM SL? AMLLCQQGMLC ? MELG #(#
b AMJJCEFCPCKM MELG AMLLCQQGMLC #(#
?JJ�?AAMSLR 2(/ APC?RM QMNP? LCJ
N?P?EP?DM �
b AMLLCRRCPCKM GJ BGQNMQGRGTM 5.(/ 3 
?JJ�?AAMSLR 2(/ APC?RM QMNP? LCJ
N?P?EP?DM �

"MKC PGQSJR?RM� OS?LBM Q?Pi
AFG?K?RM SLM OS?JSLOSC BCG #(# J?
AFG?K?R? Q?Pi GLMJRP?R? ?JJ�?AAMSLR 2(/
APC?RM QSJJ�?EEPCE?RMPC AFC j AMJJCE?RM
?J TMQRPM BGQNMQGRGTM 5.(/ 3 C OSCQRM
QOSGJJCPi�

�;?AEFD3L;A@7 EG 5A?7
83D7 CG7EF3 ;?BAEF3L;A@7

/CPQML?JKCLRC J�?EEPCE?RMPC AFC
SQM j UUU
QGNQMPACPW
AMK � j EP?RSGRM
NCP J�SQM BG @?QC �� #(#� AML SL? R?PGDD?
NCPNGn BG � #(#�

b 1CEGQRP?PQG QS UUU
QGNQMPACPW
AMK
b 4L? TMJR? PCEGQRP?RG� MRRCLCPC SL
?AAMSLR 2(/ EP?RSGRM �?LB?PC GL
` AAMSLR 2(/a� AJGAA?PC QS `
a�


0SCQRM j J�?AAMSLR AFC BMTPC@@C
CQQCPC SRGJGXX?RM LCJ TMQRPM BGQNMQGRGTM
5.(/ 3 

b %?PC AJGA QS `%MPLGRMPG 2(/a C D?PC AJGA QSJ
`
a NCP ?EEGSLECPC RSRRG EJG ?AAMSLR 2(/
#(#
  RRCLXGMLC� LMR?RC AFC SL ?AAMSLR
2(/ j EP?RGQ �NCP � #(#�� NCP NGn BG SL #(#

A�j SL? R?PGDD?

b -MKC BCJ DMPLGRMPC� OSCQRM j GJ LMKC
AFC TCPPi KMQRP?RM LCJJ�CJCLAM BCG
QCPTCP

b -MKC SRCLRC� GJ LMKC SRCLRC AFC TG j
QR?RM DMPLGRM OS?LBM TG QGCRC PCEGQRP?RG
NCP GJ #(# �CQ� RSV�

b /?QQUMPB� J? N?QQUMPB AFC TG j QR?R?
DMPLGR? OS?LBM TG QGCRC PCEGQRP?RG NCP GJ
#(# �CQ� QCEPCRM�

b 2CPTCP� LMKC BCJ QCPTCP AFC TG j QR?RM
DMPLGRM OS?LBM TG QGCRC PCEGQRP?RG NCP GJ
#(# �CQ�QGN
RSV�RCJCAMK�DP
AMK�

b 1CEGQRP?� J? A?QCJJ? BG AMLRPMJJM
BMTPC@@C CQQCPC QNSLR?R?� ?JRPGKCLRG

http://www.sipsorcery.com
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OS?LBM PGACTCRC SL? AFG?K?R? GJ TMQRPM
?AAMSLR QGNQMPACPW
AMK LML Q?Pi
AFG?K?RM


4L? TMJR? AFC ?TCRC ?EEGSLRM
J�?AAMSLR 2(/ AMLRPMJJ?RC BMNM OS?JAFC
QCAMLBM J�CJCLAM `2(/ NPMTGBCP!GLBGLEa
�NMRPC@@C CQQCPC LCACQQ?PGM SQ?PC
?JASLC TMJRC GJ NSJQ?LRC ?EEGMPL?�
 2C J?
AMJMLL? `1CEGQRCPa KMQRP? `3PSCa
BMTPC@@C CQQCPC RSRRM QGQRCK?RM

 JRPGKCLRG AMLRPMJJ?RC GJ JMEGL�J?
N?QQUMPB C NPMT?RC ?LAMP?


 BCQQM NMRCRC NPMT?PC AFC RSRRM
DSLXGMLG @CLC� NPCLBCRC SL ?JRPM
RCJCDMLM �NCP CQCKNGM GJ ACJJSJ?PC� C
AFG?K?RC GJ #(# AFC ?TCRC ?NNCL? JCE?RM
?J TMQRPM ?AAMSLR � GJ RCJCDMLM AMLLCQQM
?J BGQNMQGRGTM 5.(/ 3 ?BCQQM
BMTPC@@C QOSGJJ?PC


/CP PGA?NGRMJ?PC� SRGJGXX?LBM
J�?EEPCE?RMPC 2(/ NMRCRC ?TCPC R?LRG #(#
OS?LRG LC BCQGBCP?RC� C AMJJCE?PJG ?J
TMQRPM BGQNMQGRGTM  3 
 h CQRPCK?KCLRC
SRGJC QC BMTCRC PGACTCPC AFG?K?RC B?

BGTCPQG N?CQG� APC?LBM SL #(# GL AG?QASLM
BG OSCQRG N?CQG AFG TG AFG?K? N?EFCPi
QMJR?LRM NCP AMKSLGA?XGMLG JMA?JG �KMJRC
TMJRC Q?Pi ?LAFC EP?RGQ�


+>F7D;AD; EG997D;?7@F; B7D
E;BEAD57DK�5A?

(J DMPLGRMPC QGNQMPACPW
AMK F? SL
D?LR?QRGAM QRPSKCLRM BG BC@SEEGLE�
NMRCRC RP?AAG?PC RSRRC JC AFG?K?RC GL
CLRP?R? C GL SQAGR?
 +�SLGAM ?TTCPRGKCLRM
j AFC GJ BC@SEECP j CQCESGRM QMJM GL
2GJTCPJGERF
 2G� JM QM cQG CQCESC QMJM GL
,GAPMQMDR6GLBMUQK? AMKSLOSC QC
DGLGRC LCG ES?G C ?TCRC @GQMELM BG D?PC GJ
BC@SE� J? AMLQMJC BG BC@SEEGLE j
TCP?KCLRC CAACXGML?JC


/CP CQQCPC GL EP?BM BG SRGJGXX?PC GJ
BC@SEECP OS?LBM ?AACBCRC ?
QGNQMPACPW
AMK BMTPCQRC SQ?PC GJ
AMJJCE?KCLRM `2GJTCPJGERF +ME .La


&7DGF7@F; EGB7D7EB7DF;�
5:;3?3F7 ;@ GE5;F3

%GLM ?B MP? ?@@G?KM N?PJ?RM
QMJR?LRM BCJJC AFG?K?RC GL CLRP?R? C A�j
SL? @SML? P?EGMLC� JC AFG?K?RC GL SQAGR?
QMLM NGn AMKNJGA?RC C LML QMLM EP?RGQ�

/CLQ?RC QMJM NCP SL KGLSRM ?JJC
AFG?K?R? GL CLRP?R?� OS?LBM OS?JASLM

AFG?K? SL #(# P?EEGSLEC GJ QCPTCP BCJ
DMPLGRMPC #(# AFC GLMJRP? QMJM J?
AFG?K?R? RP?KGRC (LRCPLCR ?J TMQRPM
?AAMSLR 2(/
 #?RM AFC GJ DMPLGRMPC EGi
N?E? NCP J�?AACQQM ?B (LRCPLCR OSCQRM
QCPTGXGM LML F? `TGPRS?JKCLRCa AMQRM
?BBGXGML?JC
 -?RSP?JKCLRC QC J?
J?PEFCXX? BCJJ? @?LB? TGCLC
QMTP?AA?PGA?R? GJ DMPLGRMPC LML ?AACRRCPi
LSMTG QMRRMQAPGRRMPG M ?NNJGAFCPi ?JRPC
JGKGR?XGMLG


+C AFG?K?RC GL SQAGR? QMLM SL�?JRP?
QRMPG?� OS?LBM AFG?K?RC SL LSKCPM LML
j D?AGJC Q?NCPC QC j SL /23-� ACJJSJ?PC�
LSKCPM 5.(/ M ?JRPM �CQ� AFG?K?R?
GLRCPL?XGML?JC�
 -MR?RC� NCP D?TMPC� AFC
`LML j D?AGJCa LML QGELGDGA?
RCALGA?KCLRC GKNMQQG@GJC K?
NPM@?@GJKCLRC NGn BGDDGAGJC BCRCPKGL?PC
GKKCBG?R?KCLRC �LML QMLM SL CQNCPRM
QS OSCQRM ?PEMKCLRM AMKSLOSC�


(L MELG A?QM� NCP JC P?EGMLG QMNP?
BCQAPGRRC� JC AFG?K?RC GL SQAGR? LML QMLM
EP?RGQ


/CP CQCKNGM� NMRCRC PCEGQRP?PTG NCP
SL QCPTGXGM 5.(/ BMTC N?EFCPCQRC SL?
R?PGDD? NCP JC AFG?K?RC GL SQAGR? �M NCP
AFG?K?R? M SL? QMKK? GL @JMAAM NCP GJ
KCQC�
 -ML D?Pm ?JASL CQCKNGM OSG� TC
LC QMLM B?TTCPMKMJRG BGQNMLG@GJG QSJ
UC@
 2C QMRRMQAPGTCRC NPCQQM RSRRG
OSCQRG DMPLGRMPG� TG PCLBCPCRC AMLRM AFC

JC AFG?K?RC GL ?PPGTM QMLM EP?RGQ�

-ML QM AMK�j GL ?JRPG N?CQG� K? LCJ
DMPRSL?RM A?QM AFC TGTG?RC LCEJG 2R?RG
4LGRG C ?@@G?RC SL ?AAMSLR EK?GJ NMRCRC
QMRRMQAPGTCPC NCP EMMEJC�TMGAC �EP?RGQ�

/PMNPGM ?BCQQM ���� � �� EMMEJC�TMGAC
MDDPC AFG?K?RC RCJCDMLGAFC EP?RSGRC GL
-MPB  KCPGA? QS RSRRG G RCJCDMLG �/23-�
5.(/� ACJJSJ?PG� CRA]�
 -MR?RC NPCEM AFC
j EP?RGQ NCP GJ ��� � � LML FM ?LAMP?
QCLRGRM LGCLRC NCP GJ ��� �


�A?7 ;?BAEF3D7 >7
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5G QMLM ?JASLG RGNG BG AFG?K?RC GL
SQAGR?�
b ? SL LSKCPM 2(/ �CQ

QGN�RSV�QGNQMPACPW
AMK�
b ? SL LSKCPM /23- �NMRPC@@C CQQCPC
5.(/� DGQQM M ACJJSJ?PC cCQ
 � � � �����
���� NCP EJG 2R?RG 4LGRG�

�:;3?3F7 ;@ GE5;F3 H7DEA
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2NGCEFCPm OSG AMKC AMLDGESP?PC JC
AFG?K?RC GL SQAGR? TCPQM SL LSKCPM 2(/
GL QGNQMPACPW
AMK
 /PCQSKCPm AFC
?@@G?RC EGi AMLDGESP?RM GJ TMQRPM
?AAMSLR QGNQMPACPW� AMKC QNGCE?RM
?JJ�GLGXGM BG OSCQRM ?PRGAMJM�
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b ,MBGDGA?RC GJ TMQRPM ?AAMSLR QGNQMPACPW
C ?QQGASP?RCTG AFC `.SR#G?J /J?La QG?
GKNMQR?RM GL KMBM NPCBCDGLGRM

b  LB?RC ?JJ? A?PRCJJ? `#G?J /J?LQa C
KMBGDGA?RC JM QAPGNR NPCBCDGLGRM


&JG QAPGNR QMLM GL 1S@WML P?GJQ� ?LAFC
QC LML ?TCRC D?KGJG?PGRi AML 1S@W�
KMBGDGA?PC C ?PPGAAFGPC SLM QAPGNR
CQGQRCLRC j NGSRRMQRM D?AGJC QC ?TCRC
D?KGJG?PGRi AML EJG QAPGNR QMRRM +GLSV


4LM QAPGNR BG CQCKNGM jKMQRP?RM ?
BCQRP?� LML CLRPCPm LCG BCRR?EJG B?RM
AFC JM QAPGNR F? KMJRG AMKKCLRG �OSCQRM
QAPGNR j DMPRCKCLRC GQNGP?RM B?J 2GKNJC
#G?J /J?L BG ,GIC 3CJGQ�


#?JJM QAPGNR� AFG?K?PC RSV PGAFGCBC
AFC BGEGRG?RC 	�� QSJ TMQRPM RCJCDMLM � GJ
QCELM � j J�COSGT?JCLRC BG `GLTGMa NCP GJ
AMKNSRCP�


+? P?EGMLC NCP ASG BM@@G?KM SQ?PC
SL? QCJCXGMLC TCJMAC j AFC LML
NMQQG?KM BGEGR?PC SL GLBGPGXXM QGN QS SL
RCJCDMLM �NPMT?RC QMJM ? RPMT?PC GJ QCELM
� QSJ R?QRGCPGLM BG SL RCJCDMLM��� OSCQRM
j NCPAFk BM@@G?KM AMLDGESP?PC SL?
QCJCXGMLC TCJMAC NCP EJG ?AAMSLR 2(/


�:;3?3F7 ;@ GE5;F3 9D3F;E
GE3@6A �AA9>7�,A;57

2C QGCRC ?@@?QR?LX? DMPRSL?RG B?

TGTCPC LCEJG 2R?RG 4LGRG� NMRCRC D?PC
AFG?K?RC EP?RGQ TCPQM EJG 2R?RG 4LGRG C GJ
"?L?B? AML &MMEJC�5MGAC �&5�

%SLXGML? ?JJ? EP?LBC QS SL AMKNSRCP�
EP?BGPCKKM SQ?PC GJ LMQRPM BGQNMQGRGTM
5.(/ 3 AMJ LMQRPM ?AAMSLR&5

0SCQRM j NMQQG@GJC AML SLM QAPGNR NCP
QGNQMPACPW
AMK� GJ GJ 2GKNJC #G?J /J?L BG
,GIC 3CJGQ


/CP D?P DSLXGML?PC OSCQRM QAPGNR� TG
QCPTGPi�
b SL ?AAMSLR&5 �AFC GLAJSB? SL LSKCPM
#(# &5�
b SL #(# �?B CQ
 B? (/*?JJ�

&3EE; EG557EE;H;�

4L? TMJR? AFC OSCQRM QAPGNR
DSLXGMLCPi ?NNPMNPG?R?KCLRC� NMRPCRC
NCLQ?PC ?B ?JASLG ?PPGAAFGKCLRG� NCP
CQCKNGM J�GLMJRPM BG AFG?K?R?

(KK?EGLG?KM AFC QRG?RC TG?EEG?LBM� C TG
NG?ACPC@@C ?TCPC RSRRC JC AFG?K?RC
D?RRC QSJ TMQRPM ?AAMSLR 2(/ QSJ TMQRPM
ACJJSJ?PC cC@@CLC� AGm j BG QGASPM
NMQQG@GJC cBMTPCQRC QAPGTCPC
BGPCRR?KCLRC GJ LSKCPM BCJ TMQRPM
ACJJSJ?PC LCJJM QAPGNR� ?DDGLAFk RSRRC JC
AFG?K?RC GL CLRP?R? SQGLM &5NCP
AFG?K?PC GJ TMQRPM ACJJSJ?PC
 1M@? DMPRC�

�A@5>GE;A@;

(J 5.(/ j SL? RCALMJMEG?

QNCPGKCLR?R? AFC QR? NPMQNCP?LBM LCG
KCPA?RG MBGCPLG �BMKCQRGAM C @SQGLLCQ�
EP?XGC ?JJ? BCKMAP?RGXX?XGMLC
BCJJ�CAMLMKGA? J?PEFCXX? BG @?LB?
(LRCPLCR
 (L ?EEGSLR?� GJ 5.(/ j D?AGJC B?
AMLDGESP?PC �QNCPM AFC OSCQRM ?PRGAMJM
QG? J? NPMT?��� CAMLMKGAM �SL BGQNMQGRGTM

5.(/ 3 AMQR? KCLM BG �� BMJJ?PG�� B?J
QSMLM BG ?JR? OS?JGRi C DJCQQG@GJC �J�GLMJRPM
BG AFG?K?R? C J? A?QCJJ? TMA?JC
BGQNMLG@GJG AML SL AJGA BG KMSQC�
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+ ? N?PRC BG 6GLBMUQ AFC TGCLC
SQ?R? R?LRM OS?LRM� QC LML BG
NGn� BG "MKNSRCP� j GJ /?LLCJJM
BG AMLRPMJJM
 (J /?LLCJJM BG

AMLRPMJJM j BMTC QG AMLDGESP?LM JC
GKNMQR?XGMLC BCJ NPMNPGM 6GLBMUQ C BG
N?PRC BCJJ�F?PBU?PC


&3@@7>>A 6; 5A@FDA>>A

3SRRC JC 	@SLRS F?LLM J? JMPM
TCPQGMLC BCJ /?LLCJJM BG AMLRPMJJM
 (L
4@SLRS �&LMKC�� QG AFG?K? "CLRPM BG
AMLRPMJJM C GL -?RRW j GLQR?JJ?RM� K? LML
j NPCQCLRC RP? G KCLS
 . JM QG ?TTG? B? SL
RCPKGL?JC M JM QG ?EEGSLEC AMKC TMAC
LCG KCLS


#? SL RCPKGL?JC�
b QACEJGCPC  NNJGA?XGMLG �  AACQQMPG �
3CPKGL?JC

b -CJ RCPKGL?JC� BGEGR?PC� 9@A?7�
5A@FDA>�57@F7D
b 2SEECPGKCLRM� #MNM ?TCP QACJRM
 NNJGA?XGMLG �  AACQQMPG� D?PC AJGA BCQRPM

QS 3CPKGL?JC C QACEJGCPC ` EEGSLECPC ?J
N?LLCJJMa NCP ?TCPJM QCKNPC BGQNMLG@GJC

/CP ?EEGSLECPC SL? TMAC ?G KCLS�
b 2ACEJGCPC 2GQRCK? � /PCDCPCLXC � ,CLS
NPGLAGN?JC
b -CJJ? AMJMLL? QGLGQRP?� QACEJGCPC GJ KCLS
2RPSKCLRG BG QGQRCK?
 -CJJ? N?PRC BCQRP? QG
TCBP?LLM RSRRG EJG CJCKCLRG BG OSCQRM
KCLS

b %?PC AJGA QS `-SMTM CJCKCLRMa
b 2G NSm GLQCPGPC� `"CLRPM BG AMLRPMJJMa
OS?JC -MKC
b 2G GLQCPGPi� `ELMKC�AMLRPMJ�ACLRCPa
OS?JC "MK?LBM
b C QG NSm SQ?PC��"CLRPM BG AMLRPMJJM NCP GJ
#CQIRMN &LMKC� OS?JC "MKKCLRM

2MJM GJ A?KNM "MK?LBM j GKNMPR?LRC�
EJG ?JRPG QMLM QMJM RCQRG AFC ?GSR?LM LCJ
RPMT?PJG
  QQGASP?PQG BG QAPGTCPC JC TMAG
QCLX? JC TGPEMJCRRC


b %?PC AJGA QS .*C QG TCBPi SL LSMTM
CJCKCLRM LCJ KCLS
 "FGSBCPC OSCQR?
DGLCQRP?

b  NPGPC GJ KCLS  NNJGA?XGMLG � 2RPSKCLRG
BG QGQRCK? � "CLRPM BG AMLRPMJJM


(L 4LGRW� QG RPMT? QMRRM J�GAML? QGKGJC ?
SL GLEP?L?EEGM� LCJJ�?LEMJM GL ?JRM ?
QGLGQRP? BCJJM QAFCPKM
 %?PC AJGA
QSJJ�GLEP?L?EEGM C L?TGE?PC DGLM ?JJC
GKNMQR?XGMLG BG QGQRCK?
 4L? TMJR? D?RRM
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AJGA QSJJC GKNMQR?XGMLG BG QGQRCK?�
?NN?PGPi SL? DGLCQRP? AML BCLRPM RSRRC
JC GKNMQR?XGMLG QRGJC `/?LLCJJM BG
AMLRPMJJMa
 (L *S@SLRS� QG AFG?K?
(KNMQR?XGMLG BG QGQRCK? C JM QG NSm
RPMT?PC QMRRM * �  NNJGA?XGMLG �
(KNMQR?XGMLG � (KNMQR?XGMLG BG QGQRCK?

 TMJRC QG RPMT? ?LAFC GL AGK? ? * �
/PCDCPGRG
 (L +S@SLRS� QG AFG?K? "CLRPM BG
AMLRPMJJM +S@SLRS CB j GL ,CLS �
2RPSKCLRG BG QGQRCK?� AMKSLOSC� NCP
K?LRCLCPC +S@SLRS NGn `JCEECP?a
NMQQG@GJC BSP?LRC J�GLQR?JJ?XGMLC GLGXG?JC�
OSCQR? ?NNJGA?XGMLC LML j GLQR?JJ?R? GL
KMBM NPCBCDGLGRM NCPAFk RSRRC JC
GKNMQR?XGMLG BG QGQRCK? QMLM D?AGJKCLRC
?AACQQG@GJG B?J KCLS BG QGQRCK? QCLX?
J�?NNJGA?XGMLC "CLRPM BG AMLRPMJJM

%MPRSL?R?KCLRC� J�CAACJJCLRC
GLQR?JJ?RMPC�ECQRMPC BG QMDRU?PC PCLBC
D?AGJC J? QCJCXGMLC C J�GLQR?JJ?XGMLC BCJ
"CLRPM BG AMLRPMJJM� GJ OS?JC KMJRM
BGJGECLRCKCLRC MDDPC ?AACQQM ? RSRRG G
AMLRPMJJG BG QGQRCK? NPGK?PG GL SL QMJM
NMQRM
 7S@SLRS JM AFG?K? &CQRMPC BCJJC
GKNMQR?XGMLG C NSm CQQCPC RPMT?RM
?RRP?TCPQM GJ KCLS NPGLAGN?JC �J�GAML? BCJ
RMNM� C QMRRM (KNMQR?XGMLG
 (LSRGJC BGPC
AFC� B?J KMKCLRM AFC MELG BCQIRMN j
BGDDCPCLRC� JC QRPSRRSPC C JC GKNMQR?XGMLG
QMLM BGDDCPCLRG
 4L? AMQ? AFC j QGKGJC
DP? RSRRG G BCQIRMN j AFC NCP AMLDGESP?PC
OS?JQG?QG AMQ? TCPPi AFGCQR? J? N?QQUMPB
BG PMMR �M ?KKGLGQRP?RMPC�
 "Gm NCP
CTGR?PC KMBGDGAFC LML ?SRMPGXX?RC

,?LRCLCPC QCKNPC J? NPMNPG? N?QQUMPB

BG PMMR ?J QGASPM�

�7EFAD7 67; �;EBAE;F;H;

4L�?JRP? N?PRC APSAG?JC BG 6GLBMUQ j
GJ QSM &CQRMPC BCG BGQNMQGRGTG
 (L CQQM� QG
TCBPi SL? JGQR? BG RSRRM J�F?PBU?PC
BGQNMLG@GJC C QC DSLXGML? M KCLM
 (J
&CQRMPC BCG BGQNMQGRGTG� RP? JC ?JRPC AMQC�
NCPKCRRC BG QCJCXGML?PC NCXXG BG
F?PBU?PC� BG?ELMQRGA?PC NPM@JCKG C
GLQR?JJ?PC LSMTG BPGTCP
 0SG +GLSV QG
BGDDCPCLXG? SL @CJ NM� B?J KMKCLRM AFC
LML SRGJGXX? G BPGTCP GL OSCQRM KMBM� K?�
NCP DMPRSL?� NMQQGCBC SL
PGAMLMQAGKCLRM F?PBU?PC CAACJJCLRC

3SRR?TG? AG QMLM CAACXGMLG ?JJ? PCEMJ?

 JASLG NPMBSRRMPG BG F?PBU?PC QMLM AGm
AFC EJG SRCLRG BG +GLSV AFG?K?LM
`NPMNPGCR?PGa� QGELGDGA? AFC OSCQRG LML
QMLM KMJRM ?NCPRG LCJ AMLBGTGBCPC J?
JMPM BMASKCLR?XGMLC AML EJG
QTGJSNN?RMPG C AGm PCLBC KMJRM BGDDGAGJC
?EJG QRCQQG D?P DSLXGML?PC N?PRC BG
F?PBU?PC QS +GLSV
  LAFC QC AMKC BGAM
GM� DMPRSL?R?KCLRC MP? QR? BGTCLR?LBM
?@@?QR?LX? P?PM


/CP TCBCPC OS?JC F?PBU?PC QG
NMQQGCBC� KCLRPC QG SRGJGXX? 4@SLRS
�&LMKC�� QG BCTC NPGK? GLQR?JJ?PC SL
NPMEP?KK?
 0SCQRM NSm CQQCPC D?RRM GL
T?PG KMBG� AMKC MELG ?JRP? AMQ? GL +GLSV�

"ML 3CPKGL?JC�
b 2ACEJGCPC  NNJGA?XGMLG �  AACQQMPG �
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