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( L OSCQRM KCQC ?@@G?KM GJ PGRMPLM BCJJ? NPMEP?KK?XGMLC GL /WRFML� AMLRGLS? J? QCPGC BG
+G@PC.DDGAC� C GJ LMQRPM RCPXM 'MU 3M f SL ?PRGAMJM CNGAM QS AMKC PCLBCPC GJ TMQRPM
AMKNSRCP ? NPMT? BG J?BPM
 2G RP?RR? BG SL JSLEM ?PRGAMJM� K? QMLM QGASPM AFC JM RPMTCPCRC
GLRCPCQQ?LRC
 +? NPMACBSP? f SL NM� AMKNJGA?R?� K?� QC G AMLRCLSRG BCJ TMQRPM AMKNSRCP

QMLM GKNMPR?LRG� ?JJMP? QMLM ?@@?QR?LX? QGASPM AFC Q?Pe T?JQ? J? NCL? NPMACBCPC DGLM ?JJ?
DGLC


&JG ?PEMKCLRG QSJJ? EP?DGA? AMLRGLS?LM AML (LIQA?NC C J�SJRGKM BCG KGCG ?PRGAMJG QS
*BCLJGTC
 ( J NPMQQGKM KCQC GLGXGCPCKM SL? QCPGC QS !JCLBCP
 2G� DGL?JKCLRC ?@@G?KM MRRCLSRM
SL? QCPGC QS !JCLBCP
 c SL OS?JAMQ? AFC FM QNCQQM GLTG?RM TG? C�K?GJ ? PGES?PBM� AG QMLM
BGTCPQC NCPQMLC AFC AG F?LLM NPMKCQQM BG QAPGTCPC BCEJG ?PRGAMJG �OSGLBG K?G AMLQCEL?RG� � K?�
QG� SL? QCPGC QS !JCLBCP GLGXGCPe GJ KCQC NPMQQGKM
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AMK��� AFC f SL NGAAMJM CBGRMPC AFC AG ?GSR? AML J� GLTGM BG AMNGC B? PCACLQGPC
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"MKSLOSC @?QR? EGPMT?E?PC B? N?PRC KG?
 !SML? JCRRSP? C AG TCBG?KM BG LSMTM GJ
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@PCTC NMBA?QR ?EEGSLRGTM �QCLX? SQAGRC
PCEMJ?PG� � 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
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�� QMLM GL AMPQM� C AG QMLM KMJRG KMBG
NCP ?GSR?PC� NCP RSRRG AMJMPM AFC LC
QMLM GLRCPCQQ?RG
 &JG QTGJSNN?RMPG
NMQQMLM ?GSR?PC ? PGQMJTCPC G @SE�
MRRGKGXX?PC G QMDRU?PC C J?TMP?PC GL
?JRPG A?KNG AFC T? ? @CLCDGAGM BCJ AMPC
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G RCQRCP NMQQMLM ?GSR?PC CQCESCLBM
@CLAFK?PIQ C PGNMPR?LBM @SE
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+ [SJRGKM KCQC KG F? TGQRM
GLQR?JJ?PC 6GLBMUQ � LCJ KGM
/" AML BSC QAFCPKG� ?J DGLC BG
RCQR?PJM ? DMLBM NCP SL

AJGCLRC
 -?RSP?JKCLRC LML FM PGKMQQM
 PAF+GLSV� K? AG QMLM QR?RG ?JASLG
N?QQ?EEG LCACQQ?PG NCP K?LRCLCPC
DCJGAG CLRP?K@G G QGQRCKG MNCP?RGTG
 "MQh
OSCQRM KCQC FM QCLRGRM J? LCACQQGRe
BG QNGCE?PC ?JASLG BCG N?QQG PGAFGCQRG
NCP Q?JT?PC ?JASLC NCPQMLC
B?JJ[CKGAP?LG? OS?LBM NPMT?LM ?
D?PJM
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%AF3� 0SCQRM RPSAAM f GKNMPR?LRC
QMJM NCP AMJMPM AFC F?LLM NGj BGQAFG
DGQQG DGQGAG LCJ JMPM AMKNSRCP


6GLBMUQ QG J?KCLR? MELG TMJR?
OS?LBM GJ BGQAM NPGK?PGM LML f OSCJJM
GL ASG TG f 6GLBMUQ GLQR?JJ?RM

%SLXGML? @CLC JM QRCQQM� DGLM ?
OS?LBM LML QG A?K@GCPe OS?JAMQ?
LCJJ? BGQNMQGXGMLC BCJJC N?PRGXGMLG
 /CP
D?PC SL ?EEGMPL?KCLRM� NCP CQCKNGM�
QG BCTC ?TCPC GJ BGQAM NPGLAGN?JC
�N?PRGXGMLC "� 6GLBMUQ� GKNMQR?RM
AMKC ?RRGTM
 "Gi NSi CQQCPC D?RRM B?J
KCLS BCJ &CQRMPC #GQAFG� K? LML

DSLXGML? QC GJ BGQAM BG 6GLBMUQ f
QR?RM GKNMQR?RM AMKC QCAMLB?PGM
 +?
PGQMJSXGMLC f QCKNJGAC GL OS?LRM
@?QRCPe A?K@G?PC J[MPBGLC B?J !(.2
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6GLBMUQ QMQRGRSGQAC OS?JQG?QG
@MMRJM?BCP AML GJ QSM
 0S?LBM AGi QG
TCPGDGA?� QG F?LLM BSC MNXGMLG� APC?PC
SL? TMAC NCP +GLSV B?J 6GLBMUQ !MMR
,?L?ECP �f NMQQG@GJC�� M PCGLQR?JJ?PC
&14!
 2C� AMKC QMNP?� QG F?LLM BSC
BGQAFG� f NPCDCPG@GJC GLQR?JJ?PC
QCKNJGACKCLRC &14! LCJ BGQAM AML
+GLSV C LML KCRRCPC K?LM ?J
6GLBMUQ !MMR,?L?ECP
 (J !MMR
,?L?ECP SRGJGXX?RM f QCKNPC OSCJJM
LCJ BGQAM DGQQM NPGK?PGM� OSGLBG QG
NMQQMLM QA?K@G?PC CDDCRRGT?KCLRC
CLRP?K@G G !MMR ,?L?ECP A?K@G?LBM
J[MPBGLC BCG BGQAFG DGQQG
 "Gi NSi Q?JT?PC
B?G NPM@JCKG
 2C� RSRR?TG?� LML QG
F?LLM BSC BGQAFG DGQQG� QG BMTPe
PCGLQR?JJ?PC &14!
 +? TG? NGj QCKNJGAC
f D?PJM B? +GTC "#
 $ NCP &14!� �AFC f
SRGJGXX?RM QMJM LCJJC TCPQGMLG NGj
PCACLRG BG 4@SLRS� QG CQCESC�
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LCJ RCPKGL?JC
 !GQMEL? PGAMPB?PQG BG
QMQRGRSGPC QB7 AML GJ LSKCPM PC?JC BCJ
BGQAM DGQQM �NCP CQCKNGM �BCT�QB?�

0SCQRM QG NSi AMLRPMJJ?PC QG? AML
EN?PRCB QG? AML DBGQI �J M ?JRPG
NPMEP?KKG QGKGJG
 2C QG F? ?AACQQM ?B
GLRCPLCR B?J +GTC "# QG NSi ?LAFC
GLQR?JJ?PC SLM QRPSKCLRM EP?DGAM
AFG?K?RM @MMR�PCN?GP
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0SCQRM QNCQQM f GJ A?QM BG OS?LBM
4@SLRS f GKNMQR?RM NCP SQ?PC J[MP?PGM
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 "MMPBGL?RCB 4LGTCPQ?J 3GKC
�43"� f GJ QSAACQQMPC KMBCPLM BG
&,3� CB f JM QR?LB?PB BC D?ARM NCP GJ
-CRUMPI 3GKC /PMRMAMJ C NCP J? EP?L
N?PRC BG GLRCPLCR
 (J NPM@JCK?�
6GLBMUQ QG PGDGSR? BG MDDPGPC SL
KCRMBM QCKNJGAC NCP ?@GJGR?PC 43"
 2G
NSi KMBGDGA?PC GJ PCEGQRPM NCP
?@GJGR?PJM �TCBG GJ AMJJCE?KCLRM
4@SLRS3GKC LCJ PGOS?BPM 4JRCPGMPG
JCRRSPC ?JJ? DGLC�
 +[MNXGMLC
NPM@?@GJKCLRC NGj QCKNJGAC f
GKNMQR?PC +GLSV ?JJ[MP?PGM JMA?JC
 /CP

D?P AGi� QG NSi D?PC QCKNJGACKCLRC
OS?LRM QCESC�

vxgr qdqr 2hwf2ghidxow2ufV

0SGLBG KMBGDGA?� M APC?� J?
QCESCLRC PGE?�

XWF@qr

2C QGCRC RP? OSCJJG AFC LML QG
QCLRMLM ? NPMNPGM ?EGM ? KMBGDGA?PC
DGJC AMKC OSCQRM M ? KMBGDGA?PC GJ
PCEGQRPM� QG NSi ?LAFC QCKNJGACKCLRC
AMPPCEECPC GJ DSQM MP?PGM GL 6GLBMUQ
NCP @GJ?LAG?PC J? BGDDCPCLX?
 /CP
CQCKNGM� QC AG QG RPMT? GL &,3
� C GJ
TMQRPM MPMJMEGM f BSC MPC GLBGCRPM� QG
A?K@G GL &,3
� C BMTPC@@C
DSLXGML?PC @CLC JM QRCQQM
 3SRR?TG?�
AGi NSi A?SQ?PC NPM@JCKG C D?P A?BCPC
J? AMLLCQQGMLC


+? QMJSXGMLC \1?AAMK?LB?R? B?EJG
2TGJSNN?RMPG] f BG GKNMQR?PC QG?
6GLBMUQ QG? +GLSV GL 43" ?J NMQRM BG
@?Q?PQG QS -3/ GL +GLSV C BG
BGQ?@GJGR?PC J? QGLAPMLGXX?XGMLC AML
GLRCPLCR GL 6GLBMUQ �LML QCK@P?
DSLXGMLG AML 43"�
 2RM ?LAMP?
RCQR?LBM OSCQR? QMJSXGMLC C QCK@P?
DSLXGMLG @CLC DGLM ?B MP?


��&&$$��%%���� �� ��&&%%((,,  **++��
*5D;FFA 63 #G53E .7EF7D?3@@ ��AA3344;;FF33LL;;AA@@77 ..;;@@66AAIIEE

##;;@@GGJJ
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2C QG TMEJGMLM K?LRCLCPC G NPMNPG
AMLRCLSRG KSJRGKCBG?JG �KSQGA?� TGBCM�
GKK?EGLG� CAA
� BGQNMLG@GJG NCP
CLRP?K@G G QGQRCKG QCLX? CQQCPC
M@@JGE?RG ? AMNG?PJG AMQR?LRCKCLRC
NCP ?EEGMPL?PC G DGJC� J? QMJSXGMLC NGj
QCKNJGAC f ?TCPC SL? N?PRGXGMLC NCP G
AMLRCLSRG KSJRGKCBG?JG
 'M BGTGQM GJ
KGM BGQAM DGQQM BG � 3! GL ��� &! NCP
+GLSV� C ��� &! NCP G AMLRCLSRG
KSJRGKCBG?JG
 +? N?PRGXGMLC BG +GLSV f
BGTGQ? GL � C �FMKC �CLRP?K@C $73���
KCLRPC J? N?PRGXGMLC BG ��� &! f GL
-3%2
 +? N?PRGXGMLC BG ��� &!
AMLRGCLC RSRR? J? KG? KSQGA?� TGBCM�
GKK?EGLG C @?AISN
 4L? TMJR?
PGNMQGXGML?RG G DGJC LCJJ? N?PRGXGMLC BCG
AMLRCLSRG KSJRGKCBG?JG� TG f J?
LCACQQGRe BG APC?PC G AMJJCE?KCLRG
QGK@MJGAG ? OSCQRG GL +GLSV
 /GSRRMQRM
BG QMQRGRSGPC AMKNJCR?KCLRC JC
A?PRCJJC ,SQGA?� (KK?EGLG C 5GBCM� GM
NPCDCPGQAM APC?PC BCG AMJJCE?KCLRG GL
QMRRMA?PRCJJC
 /CP APC?PC AMJJCE?KCLRG
QGK@MJGAG� QG NSi D?PC OS?LRM QCESC�

oq 0v 2phgld2Phgld2Pxvlfd
Å2Pxvlfd2Hvwhuqd

0SCQRM APCCPe SL AMJJCE?KCLRM
?JJ? A?PRCJJ? ,SQGA? �LCJJ? N?PRGXGMLC

AFG?K?R? \,CBG?]�
 (J AMJJCE?KCLRM
TCPPC@@C AFG?K?RM $QRCPL? C
TCPPC@@C NMQGXGML?RM LCJJ? A?PRCJJ?
,SQGA? NPCQCLRC LCJJ? A?PRCJJ? FMKC

2G NSi� L?RSP?JKCLRC� A?K@G?PC GJ
AMK?LBM DGLM ? PCLBCPJM ?B?RRM
 2G
NSi D?PC OS?JAMQ? BG QGKGJC GL
6GLBMUQ � M � �C DMPQC GL 5GQR?��
?EEGSLECLBM SL? LSMT? A?PRCJJ? ?JJ?
\+G@PCPG?] ,SQGA?� (KK?EGLG C 5GBCM

+C GQRPSXGMLG NMQQMLM CQQCPC RPMT?RC
LCJ PGOS?BPM �4JRCPGMPG JCRRSPC
�

4L? LMR? TCJMAC� QC 4@SLRS LML
AMLLCRRC ?SRMK?RGA?KCLRC J?
N?PRGXGMLC \,CBG?]� QG BMTPe D?PJM
K?LS?JKCLRC� C JC GQRPSXGMLG QMLM LCJ
PGOS?BPM 4JRCPGMPG JCRRSPC QMRRM

0SCQRM RPSAAM NCP G AMLRCLSRG
KSJRGKCBG?JG NSi ?LAFC CQQCPC SQ?RM
NCP OS?JQG?QG ?JRPM RGNM BG DGJC AFC
BC@@? CQQCPC AMLBGTGQM
 /CP CQCKNGM�
JM QG NSi D?PC NCP J? A?PRCJJ? #PMN@MV�
CB CTGR?PC BG QA?PGA?PC OS?JQG?QG
?EEGMPL?KCLRM BSC TMJRC


2NCPM AFC ?JKCLM SL NM[ BCG KGCG
JCRRMPG RPMTGLM OSCQRM ?PRGAMJM SRGJC C�
NCP OSCJJG AFC LML JM RPMTCP?LLM R?JC�
AML KMJR? NPM@?@GJGRe ?TPi OS?JAMQ? BG
NGj GLRCPCQQ?LRC B? NPMNMPPC GJ
NPMQQGKM KCQC
 2C F?G BMK?LBC�
AMKKCLRG� M QSEECPGKCLRG�
AMLR?RR?KG EP?RSGR?KCLRC NCP NMQR?
CJCRRPMLGA? ?JJ[GLBGPGXXM
JQUCQR���EK?GJ
AMK
 0SCQRM KCQC

FM ?LAFC QAPGRRM SL? PCACLQGMLC GL
3FGLI +GIC  /PMEP?KKCP @W 5
  LRML
2NP?SJ� OSGLBG QC QGCRC GLRCPCQQ?RG ?JJ?
NPMEP?KK?XGMLC� NPM@?@GJKCLRC
TMPPCRC B?PAG SL[MAAFG?R?


,>F7D;AD; #7FFGD7�

FRRN���UGLBMUQ
KGAPMQMDR
AMK�GR�
(3�UGLBMUQ��"SQRMKGXC�?�JG@P?PW _
/CPQML?JGXX?PC JC JG@PCPGC BG 6GLBMUQ

FRRNQ���FCJN
S@SLRS
AMK�AMKKSLGRW�
4@SLRS3GKC _ 4@SLRS3GKC

FRRN���UGIG
S@SLRS�
GR
MPE� KKGLGQRP?XGMLC2GQRCK?�&PS@�
1GNPGQRGLM _ 1GNPGQRGL?PC &14!

FRRNQ���FCJN
S@SLRS
AMK�AMKKSLGRW�
 SRMK?RGA?JJW,MSLR/?PRGRGMLQ _
,MLR?PC ?SRMK?RGA?KCLRC JC
N?PRGXGMLG

FRRN���QSNCPSQCP
AMK�OSCQRGMLQ�����
���BMCQ�UGLBMUQ���QSNNMPR�SRA�?Q�
@GMQ�RGKC � 43" GL 6GLBMUQ

#G53E F? GKN?P?RM RSRRM OSCJJM AFC Q?
B?LLCEEG?LBM PGNCRSR?KCLRC GJ QSM
QGQRCK?� LML ?TCLBM LCQQSL?
?JRCPL?RGT? F? OSGLBG BMTSRM GKN?P?PC
AMKC PGN?P?PJM
 /MRCRC QAPGTCPC ?
+SA?Q NPCQQM� JQUCQR���EK?GJ
AMK


�&$�%�� � �&%(, *+�

�G>> �;D5>7 'A653EF
�B;EA6;A �� � #3
6;88;5A>FU 67> F7DLA
7B;EA6;A��

/PM@?@GJKCLRC A[f SL LSMTM
EPSNNM BG NMBA?QRCPQ� K? J?
QRPSRRSP? f QCKNPC J? QRCQQ?


( N?BPMLG BG A?Q?�
^ +CQ /MSLBCP
^ 3MLW 'SEFCQ
^ )ML "F?K@CPJ?GL
^ .JGTCP "J?PI

3SRRG G KCK@PG BCJ +4& BG
!J?AINMMJ �4*�
FRRN���@J?AINMMJ
JSE
MPE
SI

.JJW � 3MLW RCLEMLM RSRRG
?EEGMPL?RG AML RSRRM AGi AFC
QR? ?AA?BCLBM GL \2SKKCP
!PC?I]� .JJW N?PJ?
BCJJ[GLQR?JJ?XGMLC BG
&LMKC@SLRS� "MBC?A?B?KW
C 3MLW N?PJ? BCJ QSM LSMTM
-CVSQ �


mailto:lswest34@gmail.com
mailto:lswest34@gmail.com
http://blackpool.lug.org.uk
http://fullcirclemagazine.org
http://windows.microsoft.com/it-IT/windows7/Customize-a-library
https://help.ubuntu.com/community/UbuntuTime
http://wiki.ubuntu-it.org/AmministrazioneSistema/Grub/Ripristino
https://help.ubuntu.com/community/AutomaticallyMountPartitions
http://superuser.com/questions/482860/does-windows-8-support-utc-as-bios-time
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"
MKC FM NPMKCQQM LCJJ?
N?PRC ��� NPCLBCPCKM J? ?NN
BCJ RP?QNMQGRMPC AFC
?@@G?KM APC?RM� C APCCPCKM

SL  /*NCP GLQR?JJ?PJM QSJ TMQRPM
BGQNMQGRGTM  LBPMGB


/PGK? BG AMKGLAG?PC� ?QQGASPG?KMAG
BG ?TCPC RSRRM NPMLRM
 /CP NPGK? AMQ?
?@@G?KM @GQMELM BCG BSC DGJC AFC
?@@G?KM APC?RM J�SJRGK? TMJR? GL SL?
A?PRCJJ? ? ASG TMG NMRCRC ?AACBCPC
D?AGJKCLRC
 "FG?K?RCJ? \RP?LQNMQCP]

"PC?RCJ? LCJJ? TMQRP? FMKC BGPCARMPW�
OSGLBG AMNG?RC G BSC DGJC �RP?LQNMQC
IT C
RP?LQNMQC
NW� GL OSCQR? A?PRCJJ?
 .P?
PGLMKGL?RC RP?LQNMQC
NW GL K?GL
NW

0SCQR? N?PRC f GKNMPR?LRC


/MG ?@@G?KM @GQMELM BG D?PC
PGDCPGKCLRM ?JJC GQRPSXGMLG BG N?AI?EGLE
BG *GTW GL SL @PMUQCPUC@
 (J
AMJJCE?KCLRM f
FRRN���IGTW
MPE�BMAQ�ESGBC�N?AI?EGLE�
?LBPMGB
FRKJ
 4QCPCKM OSCQRM NCP G
NPMQQGKG N?QQG� K? LML CQ?RR?KCLRC
AMKC GLRCLBCT?LM JC NCPQMLC BG *GTW

#MTPCQRC ?TCPC J�2#* ?LBPMGB B?JJC
JCXGMLG NPCACBCLRG
 (BC?JKCLRC
QCESGPCRC JC GQRPSXGMLG C TG NPMASPCPCRC
RSRRM GJ QMDRU?PC AFC f CJCLA?RM OSG� K?
NCP G LMQRPG NPMNMQGRG� NMRCRC

QCKNJGACKCLRC QCESGPC OSG
 #MTCRC
QA?PGA?PC GJ QMDRU?PC NWRFML�DMP�
?LBPMGB
  NPGRC J? DGLCQRP? BCJ RCPKGL?JC
C BGEGR?RC G QCESCLRG AMK?LBG




jlw forqh
jlw=22jlwkxe1frp2nly|2s|wkrq0
iru0dqgurlg

0SCQRM QA?PGAFCPe C AMLDGESPCPe GJ
QMDRU?PC BG ASG ?@@G?KM @GQMELM NCP
AMLRGLS?PC
 .P? LCJJ? DGLCQRP? BCJ
RCPKGL?JC� A?K@G?RC J? TMQRP? BGPCARMPW
?JJ? A?PRCJJ? NWRFML�DMP�
?LBPMGB�BGQR�BCD?SJR DMJBCP


.P? RPMTCPCRC SL DGJC AFG?K?RM
@SGJB
NW
 0SCQRM f OSCJJM AFC D?Pe RSRRM
GJ J?TMPM NCP LMG
 .P? ?PPGT? J? K?EG?


(J NPMEP?KK? @SGJB
NW NPCLBCPe T?PG
?PEMKCLRG B? JGLC? BG AMK?LBM C
APCCPe J� /*NCP TMG
 2MRRM RPMT?RC J?
QGLR?QQG SQ?R? NCP @SGJB
NW NPCQ?

BGPCRR?KCLRC B?JJ? BMASKCLR?XGMLC
*GTW


/CP GJ LMQRPM QAMNM� SQCPCKM GJ
QCESCLRC AMK?LBM �GJ A?P?RRCPC \;] f SL
A?P?RRCPC NCP GLBGA?PC J? AMLRGLS?XGMLC
BG JGLC?��

12exlog1s| 00glu Å2wudqvsrvhu
00sdfndjh
ruj1Udlq|Gd|1wudqvsrvhu _
00qdph %Udlq|Gd| Wudqvsrvhu%
00yhuvlrq 41313 ghexj

#G?KM SL�MAAFG?R? ?G NCXXG BCJ
AMK?LBM




	
4G;>6	BK _OSCQR? f J�?NNJGA?XGMLC
��6;D M
FD3@EBAE7D _OSCQR? f J?

BGPCARMPW BMTC QG RPMT? GJ AMBGAC BCJJ?
LMQRP? ?NNJGA?XGMLC


��B35=397
AD9	)3;@K�3K	FD3@EBAE7D _OSCQRM f GJ
LMKC BCJ N?AAFCRRM

��@3?7 O)3;@K�3K+D3@EBAE7DP _
OSCQRM f GJ LMKC BCJJ? ?NNJGA?XGMLC AFC
Q?Pe KMQRP?RM LCJ BP?UCP �M A?QQCRRM�
BCJJC ?NNJGA?XGMLG


��H7DE;A@ � 	�	� _ J? TCPQGMLC BCJJ?
LMQRP? ?NNJGA?XGMLC

674G9 _OSCQRM f GJ JGTCJJM BCJJ?
PCJC?QC �BC@SE M PCJC?QC�

4L? TMJR? AFC JM ?TCRC CQCESGRC�
?QQSKCLBM AFC RSRRM DSLXGMLG AMKC AG
QG ?QNCRR?� BMTPCQRC ?TCPC SL ACPRM
LSKCPM BG DGJC LCJJ? A?PRCJJ? �@GL

0SCJJM AFC QR?RC ACPA?LBM QG AFG?K?
\1?GLW#?W3P?LQNMQCP�� 
�
��
BC@SE
?NI]
 /MRCRC AMNG?PJM LCJ TMQRPM
BGQNMQGRGTM ?LBPMGB SQ?LBM GJ TMQRPM DGJC
K?L?ECP NPCDCPGRM� C GLQR?JJ?PJM AMKC
OS?JQG?QG ?JRP? ?NNJGA?XGMLC B?G T?PG ?NN
QRMPCQ


(G7EFA W FGFFA CG7>>A 5:7 :A
BAFGFA E5D;H7D7 CG7EFA ?7E7	

12exlog1s| 00glu ?sdwk wr |rxu dssA
00qdph %?wlwohA%
00sdfndjh ?ruj1ri1|rxu1dssA
00yhuvlrq ?kxpdq yhuvlrqA
00lfrq ?sdwk wr dq lfrq wr xvhA
00rulhqwdwlrq ?odqgvfdsh�sruwudlwA
00shuplvvlrq ?dqgurlg shuplvvlrq olnh YLEUDWHA +pxowlsoh doorzhg,
?ghexj�uhohdvhA ?lqvwdoog�lqvwdoou�111A

http://kivy.org/docs/guide/packaging-android.html
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( B?R?@?QC QMLM SRGJGXX?RG NCP
GKK?E?XXGL?PC GLDMPK?XGMLG
PGES?PBM MEECRRG M B?RG
 -CJ
NPCACBCLRC RSRMPG?J� ?@@G?KM

K?NN?RM AMKC BMTPC@@C ?NN?PGPC GJ
LMQRPM B?R?@?QC BG JG@PG
  @@G?KM
NPMECRR?RM R?@CJJC NCP G LMQRPG B?RG� C
BCDGLGRM PCJ?XGMLG RP? OSCQRC R?@CJJC

.P? KCRRCPCKM GL ?RRM J? LMQRP?
NG?LGDGA?XGMLC APC?LBM TCP?KCLRC GJ
DGJC BCJ B?R?@?QC� ?EEGSLECLBM JC
R?@CJJC C APC?LBM JC PCJ?XGMLG


�D73D7 ;> 8;>7 67>
63F343E7

"MKC FM BCRRM GL NPCACBCLX?�
!?QC LML f SL B?R?@?QC K?
SL�GLRCPD?AAG? NCP ?AACBCPC C
K?LGNMJ?PC SL DGJC BG B?R?@?QC
  LAFC
QC f NMQQG@GJC AMLLCRRCPQG ? KMJRG
BGDDCPCLRG RGNG BG B?R?@?QC� SQCPCKM GJ
B?R?@?QC '20+ NPCBCDGLGRM NCP GJ

LMQRPM B?R?@?QC BG JG@PG


/CP D?PC N?PRGPC J? APC?XGMLC
ESGB?R? BCJ B?R?@?QC� QCJCXGML?RC
#?R?@?QC B?JJ? N?EGL? GLGXG?JC BG
+G@PC.DDGAC M %GJC � -SMTM �
#?R?@?QC
 +? NPGK? QAFCPK?R? BCJJ?
APC?XGMLC ESGB?R? BCJ B?R?@?QC AG
J?QAG? QACEJGCPC QC ?NPGPC SL B?R?@?QC
CQGQRCLRC M APC?PLC SLM LSMTM

2CJCXGML?RC "PC?PC SL -SMTM
#?R?@?QC C NPCKCRC /PMQQGKM


+? QCAMLB? QAFCPK?R? BCJJ?
APC?XGMLC ESGB?R? AG AFGCBCPe QC
TMEJG?KM PCEGQRP?PC GJ B?R?@?QC C AFC
AMQ? TMEJG?KM D?PC SL? TMJR? AFC GJ
B?R?@?QC f QR?RM APC?RM
 1CEGQRP?PC
SL B?R?@?QC GL +G@PC.DDGAC JM PCLBC
BGQNMLG@GJC ? RSRRG G LMQRPG BMASKCLRG

-ML f LCACQQ?PGM NCP GJ LMQRPM
B?R?@?QC� NCP ASG QCJCXGML?RC -M _ #M
LMR PCEGQRCP RFC B?R?@?QC


2CJCXGML?RC  NPGPC GJ #?R?@?QC NCP
KMBGDGA?PC C NPCKCRC %GLC

+G@PC.DDGAC ?NPGPe SL? DGLCQRP? BG
BG?JMEM NCP BCDGLGPC SL? NMQGXGMLC C
SL LMKC NCP GJ B?R?@?QC
 'M
LMKGL?RM GJ DGJC QCKNJGACKCLRC \JG@PG]


4L? TMJR? AFC ?TCRC SL LMKC C
SL? NMQGXGMLC NCP GJ DGJC BG B?R?@?QC� J?
DGLCQRP? NPGLAGN?JC BG !?QC QG ?NPC
 (L
@?QQM ? QGLGQRP?� ?TCRC G BGDDCPCLRG
NCXXG AML ASG NMRCRC PC?JGXX?PC SL DGJC
BG B?R?@?QC
 (L AGK? ? BCQRP? NMRCRC
?AACBCPC ?JJC BGDDCPCLRG ?XGMLG B?
GLRP?NPCLBCPC NCP AG?QASL? N?PRC� C GL
@?QQM ? BCQRP? QMLM GJJSQRP?RG EJG
MEECRRG EGe APC?RG


+;B; 6; 53?BA

/PGK? BG APC?PC J? LMQRP? NPGK?
R?@CJJ?� ?@@G?KM @GQMELM BG BGQASRCPC
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�
?JASLG BCG RGNG BG A?KNM NGj AMKSLG
NCP SL B?R?@?QC
 0S?LBM QCJCXGML?RC
SL RGNM NCP SL A?KNM� TG TCLEMLM
NPCQCLR?RC KMJRC MNXGMLG NCP R?JC
RGNM
 ,MJRG BCG RGNG QMLM GBCLRGAG� C
OSCQRM NCP P?EGMLG BG AMKN?RG@GJGRe
 (
RGNG NGj AMKSLG QMLM�

 @F797D �LBR (LRCPM� _ SL LSKCPM
GLRCPM NCP CQCKNGM � ��
-3D�:3D _ SL QRPGLE? BG A?P?RRCPG BG
JSLEFCXX? T?PG?@GJC
 #CDGLGPCRC J?
JSLEFCXX? K?QQGK? NCP GJ 5?P"F?P

�3F7 _ SL? B?R?� MTTG?KCLRC� NCP
CQCKNGM � ��� ����� � �GJ DMPK?RM
CQ?RRM BGNCLBC B?JJ? JMA?XGMLC�
+;?7 _ SL T?JMPC BG RCKNM AMKC
���� ����
�75;?3> _ SL LSKCPM PC?JC AMKNMQRM
B? SL? N?PRC GLRCP? C B?JJ? N?PRC
BCAGK?JC� CQ
 � ��
�� �GJ QCN?P?RMPC
BCJJ? N?PRC GLRCP? C BCAGK?JC f
QNCAGDGAM NCP J? JMA?XGMLC�


/CP G LMQRPG QAMNG SQCPCKM (LRCECP
C 5?P"F?P


�D73D7 >7 F347>>7

!?QC F? RPC KMBG BGDDCPCLRG NCP
APC?PC JC R?@CJJC� ?RRP?TCPQM J?
APC?XGMLC ESGB?R? BG R?@CJJC�
?RRP?TCPQM J? TGQR? BG NPMECRRM C AML
GQRPSXGMLG 20+
 +? APC?XGMLC ESGB?R? f
@SML? QMJM NCP APC?PC QNCAGDGAG RGNG BG
R?@CJJC NPCQG B? SL CJCLAM BG LMKG BG
A?KNM NPCBCDGLGRG
 (J KCRMBM 20+
PGAFGCBC J? AMLMQACLX? C J?

AMKNPCLQGMLC BCJ JGLES?EEGM 20+ CB
f MJRPC JM QAMNM BG OSCQRM ?PRGAMJM
 +?
TGQR? BG NPMECRR?XGMLC f BG QMJGRM J?
QACJR? KGEJGMPC C TG NPCQCLR? SL? JGQR?
B? PGCKNGPC NCP APC?PC J? TMQRP?
R?@CJJ?
 /CP APC?PC JC LMQRPC R?@CJJC
NCP OSCQRM NPMECRRM SQCPCKM J? TGQR?
BG NPMECRR?XGMLC 


"MKGLACPCKM AML J? R?@CJJ? +G@PG

2CJCXGML?RC 3?@CJJC B?J N?LLCJJM
#?R?@?QC QSJJ? QGLGQRP?
 -CJ N?LLCJJM
BCJJC ?XGMLG� NPCKCRC QS "PC?PC
3?@CJJ? LCJJ? 5GQR? BG /PMECRR?XGMLC

(L AGK? ?TCRC CRGAFCRRC NCP AG?QASLM
BCEJG CJCKCLRG BG SL A?KNM� GJ -MKC
BCJ "?KNM� GJ 3GNM BG "?KNM C J?
#CQAPGXGMLC
 +? #CQAPGXGMLC f
MNXGML?JC K? f SRGJC NCP NPCLBCPC
BCJJC LMRC QS AMKC f SQ?RM SL A?KNM

(L @?QQM TCBG?KM JC /PMNPGCRe BCJ
"?KNM
 0SCQR? QCXGMLC A?K@GCPe GL
DSLXGMLC BCJ RGNM BG A?KNM AFC
?@@G?KM QCJCXGML?RM


-CJ NPGKM A?KNM GLQCPGRC GJ LMKC
+G@PG(#
 #?J KCLS ? RCLBGL? BCJ 3GNM BG
"?KNM QCJCXGML?RC (LRCECP
 (LQCPGPC
SL? BCQAPGXGMLC QNCRR? ? TMG
 2MRRM JC
NPMNPGCRe BCJ A?KNM A?K@G?RC
 SRM5?JSC ? 2h
 0SCQRM GLQCPGPe SL?
GAML? LCJ PGOS?BPM ? J?RM BCJ PCAMPB
BCJ A?KNM KMQRP?LBM AFC f J�GLBGAC �M
J? AFG?TC� NPGK?PGM
 -CJJ? QCAMLB? PGE?
BGEGR?RC 3GRMJM NCP GJ LMKC
  QQCEL?RC
? OSCQRM SL RGNM 5?P"F?P
  LAMP? SL?
TMJR?� J? BCQAPGXGMLC QNCRR? ? TMG

-CJJC NPMNPGCRe BCJ A?KNM J?QAG?RC J?
JSLEFCXX? ? � ��� GJ T?JMPC NPCBCDGLGRM
NCP 5?P"F?P
 (J RCPXM A?KNM f
/S@@JGA?RM� AML RGNM 5?P"F?P

"?K@G?RC J? JSLEFCXX? LCJJC
NPMNPGCRe BCJ A?KNM ? � �
 'M QACJRM
5?P"F?P NGSRRMQRM AFC SL? B?R?
NCPAFg TMEJG?KM QMJR?LRM J�?LLM C QC
J�?LLM BG NS@@JGA?XGMLC BG SL JG@PM LML
f LMRM NMQQG?KM QCKNJGACKCLRC
GLQCPGPC \2AMLMQAGSRM]
 /PCKCRC
QSJJ�GAML? NCP Q?JT?PC C !?QC TG

AFGCBCPe BG GLQCPGPC GJ LMKC BCJJ?
R?@CJJ?
 (LQCPGRC +G@PG


+C LMQRPC R?@CJJC NCP  SRMPG C
,CBG? QMLM APC?RC NPCQQ?NMAM LCJJM
QRCQQM KMBM� NCP  SRMPG APC?RC BSC
A?KNG�  SRMPG(# � GLRCECP � SRM5?JSC�
2h�� C -MKC� 5?P"F?P �JSLEFCXX? ���

/CP ,CBG?� ,CBG?(#� GLRCECP
� SRM5?JSC� 2h�� C 3GNM � 5?P"F?P �
JSLEFCXX? ���


+C LMQRPC BSC R?@CJJC NCP JC AFG?TG
CQRCPLC PGAFGCBMLM SL RP?RR?KCLRM
JCEECPKCLRC BGDDCPCLRC� GL
 SRMPG+G@PG APC?RC BSC A?KNG GLRCPG BG
LMKC +G@PG(# C  SRMPG(#
 /PCKCRC QSJ
PGOS?BPM BCJJ�GAML? ? DG?LAM BCJ NPGKM
PCAMPB
 3CLCLBM NPCKSRM GJ R?QRM
2FGDR� NPCKCRC QSJ PGOS?BPM BCJJ�GAML?
BCJ QCAMLBM
  OSCQRM NSLRM
BMTPCQRC ?TCPC CLRP?K@G G PCAMPB
QCJCXGML?RG
 /PCKCRC QSJ NSJQ?LRC
BCQRPM QSJ PGOS?BPM BCJJ�GAML? C
QCJCXGML?RC "FG?TC /PGK?PG? B?J KCLS
AMLRCQRS?JC
 0SCQRM APC? SL? AFG?TC
AMK@GL?R?
 ( BSC T?JMPG GLQGCKC
APC?LM SL? AFG?TC NPGK?PG?� AFC
GBCLRGDGA? SLGTMA?KCLRC AG?QASL
PCAMPB BCJJ? R?@CJJ?
 /CP J? R?@CJJ?
+G@PG,CBG?� APC?RC BSC A?KNG GLRCPG
B?J LMKC +G@PG(# C ,CBG?(#

2CJCXGML?RC CLRP?K@G G A?KNG�
NPCKCRC QSJ NSJQ?LRC BCQRPM C
QCJCXGML?RC "FG?TC /PGK?PG?


�D73F7 D7>3L;A@;
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+? 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


�&.+& � # �)�&�� �� '3DF7 
�
4L? TMJR? AFC ?@@G?KM BCDGLGRM

RSRRC JC LMQRPC R?@CJJC� NMQQG?KM
APC?PC JC PCJ?XGMLG AFC AMJJCE?LM RSRRM
GLQGCKC
 "PCCPCKM PCJ?XGMLG RP? JC
LMQRPC RPC R?@CJJC NPGLAGN?JG C JC
LMQRPC R?@CJJC AML JC AFG?TG CQRCPLC

+? BGPCXGMLC GL ASG RP?QAGL?RC G A?KNG f
GKNMPR?LRC� NCP ASG D?RC KMJR?
?RRCLXGMLC ?J KMBM GL ASG JM D?RC


/CP ?TTG?PC J? DGLCQRP? BG BG?JMEM
/PMECRR?XGMLC 1CJ?XGMLG ?LB?RC QS
2RPSKCLRG � 1CJ?XGMLG
 5G Q?Pe
NPCQCLR?R? SL? JGQR? BG R?@CJJC

2CJCXGML?RC SL? R?@CJJ? C NPCKCRC
 EEGSLEG NCP ?EEGSLECPC J? R?@CJJ?
?JJ? /PMECRR?XGMLC BCJJC 1CJ?XGMLG
 /CP
D?PJ? D?AGJC� ?EEGSLECRC JC R?@CJJC LCJ
QCESCLRC MPBGLC�  SRMPG�  SRMPG+G@PG�
+G@PG� +G@PG,CBG?� ,CBG?
 4L? TMJR? AFC
RSRRC JC R?@CJJC QMLM QR?RC ?EEGSLRC�
QCJCXGML?RC "FGSBG


3P?QAGL?RC GJ A?KNM +G@PG(# GL +G@PG
QS +G@PG(# GL  SRMPG+G@PG
 5CPPe DSMPG SL
?TTGQM QSJJ? 1CJ?XGMLC
 2MRRM J�MNXGMLC
 EEGMPL? AJGA QS  EEGMPL? A?QA?R? C
.*
 0SCQRM D?Pe GL KMBM BG
?EEGMPL?PC GJ A?KNM OS?LBM J? R?@CJJ?
+G@PG QG ?EEGMPL?
 3P?QAGL?RC

J� SRMPC(# GL  SRMPG QS  SRMPC(# GL
+G@PG SRMPG� 2CJCXGML?RC  EEGMPL?
A?QA?R? LCJJ�?TTGQM 1CJ?XGMLC
 0SGLBG
RP?QAGL?RC GJ +G@PG(# GL +G@PG QS +G@PG(#
GL +G@PG,CBG?
 2CJCXGML?RC  EEGMPL?
A?QA?R?
 (LDGLC RP?QAGL?RC ,CBG?(# GL
,CBG? QS ,CBG?(# GL +G@PG,CBG?

2CJCXGML?RC  EEGMPL? A?QA?R?
 (J
TMQRPM NPMECRRM BG PCJ?XGMLC
BMTPC@@C QCK@P?PC AMKC OSCJJM
LCJJ�GKK?EGLC QMRRM


"ML JC LMQRPC R?@CJJC C PCJ?XGMLG
?NNCL? APC?RC� QG?KM NPMLRG ?
J?TMP?PC QSJJ? APC?XGMLC BG KMBSJG NCP
J�GLQCPGKCLRM BCG B?RG
 +G APCCPCKM LCJ
LMQRPM NPMQQGKM 'MU �3M
 3SRRM
GLQGCKC AMLRPG@SGPe ? APC?PC SL
QGQRCK? SQ?@GJC NCP J�GLQCPGKCLRM BCG
B?RG


( J /MBA?QR 4@SLRS AMNPC RSRRC JC
SJRGKC LMRGXGC C LMTGRe AFC QG
NPCQCLR?LM ?EJG SRCLRG BG 4@SLRS
+GLSV C ?G D?L BCJ QMDRU?PC JG@CPM
GL ECLCP?JC
 +? P?QQCEL? f PGTMJR?
R?LRM ?JJ�SRCLRC NGj DPCQAM
OS?LRM ?J NPMEP?KK?RMPC NGj
CQNCPRM
 +C LMQRPC BGQASQQGMLG
PGES?PB?LM JM QTGJSNNM BG 4@SLRS
K? LML QMLM CAACQQGT?KCLRC
RCALGAFC
 2G?KM ?@@?QR?LX?
DMPRSL?RG B? ?TCPC OS?JAFC
EP?BGRM MQNGRC LCJJM QFMU ?
N?QQ?PAG LMTGRe BG NPGK? K?LM
QSEJG SJRGKG CAAGR?LRG QTGJSNNG ?
ASG QR?LLM J?TMP?LBM� GL KMBM
AMKNPCLQG@GJC ? RSRRG� /?PJG?KM
GLMJRPC BCJJ? AMKSLGRe 4@SLRS C
BG AMQ? JC GLRCPCQQ?
 +M QFMU f
MDDCPRM B?G KCK@PG BCJJ?
AMKSLGRe 4@SLRS +GLSV BCJ
1CELM 4LGRM
 $B CQQCLBM
AMNCPR? B?J "MBGAC BG AMLBMRR? BG
4@SLRS f ?B?RR? ? RSRRG
 +M QFMU
f RP?QKCQQM JGTC MELG BSC
QCRRGK?LC GJ K?PRCBh QCP? �MP?
GLEJCQC� CB f BGQNMLG@GJC NCP GJ
BMULJM?B GJ EGMPLM QCESCLRC


BA653EF	G4G@FG�G=	AD9
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- CJJ? QMAGCRe KMBCPL? G
AMKNSRCP BGTCLR?LM
QRPSKCLRG AFC MQNGR?LM
KMJRC GLDMPK?XGMLG

NPGT?RC
 /CPBCPC M KMQRP?PC OSCQRG
B?RG ?J NS@@JGAM NMRPC@@C ?TCPC SL
EPMQQM GKN?RRM NCP GJ NPMNPGCR?PGM


(L OSCQRM ?PRGAMJM QG TCBPe AMKC�

� 
 /PCTCLGPC J�?TTGM BCJ AMKNSRCP QS
QGQRCK? NPMRCRRM QCLX? SL? AFG?TC SQ@
B�?TTGM
+? NPGK? @?PPGCP? Q?Pe NPCTCLGPC AFC GJ
/" TCLE? ?TTG?RM OS?LBM LML f LCJJC
K?LG BCJ QSM NPMNPGCR?PGM
 /CP
P?EEGSLECPC OSCQRM QAMNM QG \BGTGBCPe]
J�F?PBU?PC GL BSC N?PRG
 0S?LBM
OSCQRC BSC N?PRG QMLM SLGRC GJ
AMKNSRCP NSi CQQCPC SQ?RM �C
?TTG?RM�� QC LML JM JM QMLM� GJ AMKNSRCP
LML QG ?TTGCPe
 #?RM AFC KMJRC
NCPQMLC� GLQGCKC ?B SL NMPR?RGJC�
BCTMLM ?AOSGQR?PC 6GLBMUQ� TCBPCKM
AMKC B?PC ?AACQQM ? OSCQRM 2.
OS?LBM LML f NPCQCLRC J? AFG?TC
 "Gi
NMRPC@@C CQQCPC SRGJC QC QG TSMJC
NPCQR?PC GJ NPMNPGM /" ? SL ?KGAM NCP
B?PEJG ?AACQQM ? (LRCPLCR


�
 /PCTCLGPC ?AACQQG GLBCQGBCP?RG ?G B?RG
2C SL? NCPQML? NSi ?AACBCPC ?J KGM

BGQAM� LML BMTPC@@C AMKSLOSC ?TCPC
?AACQQM ?G B?RG
 (J DGJC QWQRCK C JM QU?N
AMLRCLEMLM M NMQQMLM AMLRCLCPC B?RG
NCPQML?JG
 5CBPCKM AMKC AGDP?PC G B?RG
? JGTCJJM BG N?PRGXGMLC C K?LRCLCPJG
QGASPG


�
 /PCTCLGPC J? NCPBGR? BCG B?RG

/CP NPCTCLGPC J? NCPBGR? BCG B?RG� D?PC
PCEMJ?PG AMNGC BG QGASPCXX? f OS?JAMQ?
BG M@@JGE?RMPGM� K?� QC J�?PAFGTGM BG
@?AISN f QGRS?RM LCJJM QRCQQM CBGDGAGM
BCJ AMKNSRCP� NMRPC@@C ?LAFC CQQCPC
PS@?RM�BGQRPSRRM
 /CP NPCTCLGPC J?
NCPBGR? BCG B?RG� @GQMEL?
CQRCPL?PJGXX?PJG
 (J AJMSB f SL? @SML?
QMJSXGMLC NCP R?JC CQRCPL?JGXX?XGMLC

/MRPC@@C CQQCPC D?RR? GL RCKNM PC?JC C
LML PGAFGCBC ?JASL? BGQAGNJGL? B? N?PRC
BCJJ�SRCLRC DGL?JC
 (L OSCQRG A?QG� NCP
?QQGASP?PC GLMJRPC J? QCEPCRCXX? BCG
B?RG� EJG QRCQQG TCPP?LLM AGDP?RG NPGK?
BCJJ? QGLAPMLGXX?XGMLC LCJJ? AJMSB
 (
B?RG LCJJ? AJMSB QMLM SL? GKK?EGLC
QNCASJ?PC BCG B?RG AMPPCLRG LCJ
AMKNSRCP


�
 4Q?PC J? AFG?TC SQ@ APC?R? AMKC
A?QQCRR? BCEJG ?RRPCXXG NCP ?EEGSLECPC
BGQRPG@SXGMLG JGTC

"ML J? AFG?TC SQ@ GL K?LM� TCBPCKM

AMKC ?EEGSLECPC SL? BGQRPG@SXGMLC
JGTC ?BBGXGML?JC AFC NMQQ? CQQCPC SRGJC
NCP J? PGQMJSXGMLC BCG NPM@JCKG M GJ
Q?JT?R?EEGM


 @EF3>>3L;A@7

/CP GKNJCKCLR?PC J? NPMACBSP?
BCQAPGRR? QMRRM LCACQQGRCP?LLM G
QCESCLRG CJCKCLRG�
^ 4L AMKNSRCP BG BCQRGL?XGMLC �AML M
QCLX? SL 2. CQGQRCLRC GL CQCASXGMLC�
^ #SC "#�1., TSMRG� NCPK?QRCPGXX?PC
GJ QSNNMPRM BG GLQR?JJ?XGMLC BG 4@SLRS
^ 4L? AFG?TC 42! �KGLGKM B? � &!�
P?AAMK?LB?R? B? �&! M MJRPC�
^ 4L AMKNSRCP AML SL QGQRCK?

MNCP?RGTM DSLXGML?LRC �AFC NMRPC@@C
CQQCPC OSCJJM BG BCQRGL?XGMLC�

'D7B3D3L;A@7

2A?PGA?PC 4@SLRS�� �
��
� �BCQIRMN�
G���
GQM B?
FRRN���PCJC?QCQ
S@SLRS
AMK�NPCAGQC� C
K?QRCPGXX?PJ? QS SL "#�1.,


"MJJCE?PC J? AFG?TC SQ@ C ?TTG?PC
4@SLRS BCQIRMN � �
��
� B?J "#�1.,
?NNCL? K?QRCPGXX?RM


2CJCXGML?PC /PMT? 4@SLRS B?JJ?
QAFCPK?R? BG @CLTCLSRM


http://releases.ubuntu.com/precise/
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4L? TMJR? AFC GJ QGQRCK? JGTC QG f
?TTG?RM� ?NPGPC EN?PRCB NCP NPCN?P?PC
J? AFG?TC SQ@


2CJCXGML?PC J? AFG?TC SQ@
��BCT�QB@� C APC?PC SL? N?PRGXGMLC
% 3�� NPCACBSR? B? SLM QN?XGM
JG@CPM BG � ��,!
 0SCQRM QN?XGM
Q?Pe SRGJGXX?RM GL QCESGRM B?J
QGQRCK? MNCP?RGTM NPMRCRRM


2C GJ NPMNPGM AMKNSRCP LML F? SL
QGQRCK? MNCP?RGTM GLQR?JJ?RM� Q?JR?PC GJ

N?QQM QSAACQQGTM BG OSCQRM N?P?EP?DM C
AMLRGLS?PC AML J? QCXGMLC QCESCLRC


2C AML GJ NMPR?RGJC f QR?RM
?AOSGQR?RM ,GAPMQMDR6GLBMUQ� OSCQRG
TCPPe RCLSRM ? BGQNMQGXGMLC LCJJ?
K?AAFGL? �LCJ A?QM QG NPCQR?QQC GJ /"
?EJG ?KGAG�
 /CP NPGK? AMQ? TCPPe
CDDCRRS?RM SL @?AISN BG 6GLBMUQ
SRGJGXX?LBM EJG QRPSKCLRG KCQQG ?
BGQNMQGXGMLC B?J NPMBSRRMPC


 QG
NMRPC@@C ?TCP @GQMELM BG 6GLBMUQ M
BG PGNPGQRGL?PJM� SL? TMJR?

PGBGKCLQGML?R? J? N?PRGXGMLC

1GBGKCLQGML?PC J? N?PRGXGMLC CQGQRCLRC
BG 6GLBMUQ NCP J?QAG?PC QN?XGM ?J TCPM
QGQRCK? MNCP?RGTM

^  TTG?PC 4@SLRS � �
��
� BCQIRMN
^ $QCESGPC &N?PRCB
^ 2CJCXGML?PC GJ BGQAM BCJ AMKNSRCP
��BCT�QB?�
^ 1GBGKCLQGML?PC J? N?PRGXGMLC
6GLBMUQ ? ��&!� BMTPC@@C CQQCPC
QSDDGAGCLRC NCP RSRRC JC MAA?QGMLG GL ASG
QG BMTPe SQ?PC OSCQRM 2.
^ 1GKSMTCPC JC N?PRGXGMLG LML
LCACQQ?PGC� NCP APC?PC QN?XGM JG@CPM
AFC Q?Pe SRGJGXX?RM NCP GLQR?JJ?PC +GLSV

 @EF3>>3L;A@7

#SP?LRC J� GLQR?JJ?XGMLC TCPPe
AMLDGESP?RM GJ 2GQRCK? .NCP?RGTM
NCP AGDP?PC G B?RG KCKMPGXX?RG LCJ
BGQAM
 0SCQR? AGDP?RSP? E?P?LRGPe J?
QGASPCXX? BCG B?RG
 /Gj JSLE? f J?
AFG?TC BG AGDP?RSP? KGEJGMPC f J?
NPMRCXGMLC� K? AGi ?JJSLE? ?LAFC GJ
RCKNM NCP AGDP?PC C BCAGDP?PC
 (L
OSCQRM ?PRGAMJM QACEJGCPCKM NCP J?
AFG?TC J? BSP?R? NGj @PCTC
NPMNMQR?�  $2 � ���@GR BMTPC@@C
CQQCPC ?@@?QR?LX? TCJMAC C QGASP?
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4L? AFG?TC BG � ���@GR Be AGPA? ��� V
� �=�� NMQQG@GJGRe


/CP AMKNPCLBCPC OS?LRM QMLM
QGASPC JC AFG?TG ? � ���@GR f NMQQG@GJC
JCEECPC J�?L?JMEG? BG )MFL "?JJ?Q
NPCQQM� FRRN���UUU
GLRCPCQRGLE�
NCMNJC
MPE�?PAFGTCQ�GLRCPCQRGLE�
NCMNJC��������KQE�����
FRKJ

\(KK?EGL?RC SL AMKNSRCP BCJJC
BGKCLQGMLG BG SL EP?LCJJM BG Q?@@G? GL
EP?BM BG TCPGDGA?PC AFG?TG AMLRPM BCG
B?RG AGDP?RG
 (KK?EGL?RC GLMJRPC AFC
NMQQ? RCQR?PC SL? AFG?TC LCJJ?
OS?LRGRe BG RCKNM AFC AG KCRRC J? JSAC
?B ?RRP?TCPQ?PJM
 /MG AMLQGBCP?RC SL
EPSNNM BG OSCQRG AMKNSRCP� AMQh R?LRG
AFC QC LC PGAMNPGRC J? RCPP?�
AMNPGPC@@CPM J�GLRCPM NG?LCR? NCP SL
KCRPM BG ?JRCXX?
 (J AJSQRCP BG AMKNSRCP
DMPXCPC@@C SL? AFG?TC ? � ���@GR
KCBG?KCLRC GL � 
��� ?LLG
]

/SP LML APCBCLBM AFC J�-2 ?@@G?
SL ?JRPM NG?LCR? BCBGA?RM ?JJ?
DMPX?RSP? BCJJC AFG?TG� QG NMRPC@@C
AMKSLOSC BCQGBCP?PC BG SRGJGXX?PC SL?
AFG?TC NGj JSLE?
 2C TGCLC QAMNCPR?
SL? BC@MJCXX? LCJ NPMNPGM KMBSJM BG
AGDP?RSP? QACJRM� OSCQR? NMRPC@@C
JGKGR?PC JM QN?XGM BCJJC AFG?TG AFC BCTC
CQQCPC RCQR?RM C QG ?TPe ?JJMP? SL?
AFG?TC CDDCRRGT?KCLRC NGj AMPR?

4Q?LBM SL? AFG?TC ? ����@GR QG
K?LRCPP?LLM QGASPG G B?RG KMJRM NGj ?

JSLEM� QC AGi BMTCQQC ?AA?BCPC


2A?PGA?PC 4@SLRS C K?QRCPGXX?PJ?
QSJ QCAMLBM "#�1.,


 TTG?PC GJ "#>1., ?NNCL?
K?QRCPGXX?RM
 2CJCXGML?PC J? JGLES? C
GLQR?JJ?PC 4@SLRS


2CESGPC OSCQRC GQRPSXGMLG NCP
GLQR?JJ?PC GJ QGQRCK?�

^ 2CJCXGML?PC J? JGLES? B? SQ?PC
BSP?LRC GJ NPMACQQM B�GLQR?JJ?XGMLC
^ 2CJCXGML?PC J? NPMNPG? JMA?JGRe�
AMLDGESP?PC JC GKNMQR?XGMLG JMA?JG C J?
R?QRGCP?
^ #CDGLGPC GJ LMKC BCJJ? K?AAFGL?�
J�SRCLRC C J? N?QQUMPB
^ -ML QACEJGCPC BG AGDP?PC J? A?PRCJJ?
FMKC
 5CPPe AGDP?R? J�GLRCP? N?PRGXGMLC

^ (KNMQR?PC J�MPMJMEGM C GJ DSQM MP?PGM

^ (L �/?PRGXGMLG BCJ BGQAM� QACEJGCPC
�,?LS?JC�

�D73D7 >3 B3DF;L;A@7 6; 
4AAF @A@
5;8D3F3
^ 2CJCXGML?PC JM QN?XGM JG@CPM QS QB@ C
NPCKCPC GLTGM
^ 2CJCXGML?PC �"PC? SL? LSMT?
N?PRGXGMLC�

�78;@;D7 >3 6;?7@E;A@7� ?3@F7@7D7
>3 6;?7@E;A@7 BDABAEF3
^ 3GNM BCJJ? LSMT? N?PRGXGMLC� /PGK?PG?
^ 4Q? AMKC� DGJC QWQRCK $VR�

http://www.interesting-people.org/archives/interesting-people/200607/msg00058.html
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^ /SLRM BG KMLR?EEGM� �@MMR
^ $RGAFCRR? BG ?TTGM� ML
^ 2CJCXGML?PC �%?RRM� NCP APC?PC J?
N?PRGXGMLC

�D73D7 G@3 B3DF;L;A@7 #A9;53
^ 2CJCXGML?PC JM QN?XGM JG@CPM QS QB? C
NPCKCPC GLTGM
^ 2CJCXGML?PC �"PC? SL? LSMT?
N?PRGXGMLC�
^ #CDGLGPC J? BGKCLQGMLC� � ��,!
^ 3GNM BCJJ? LSMT? N?PRGXGMLC� /PGK?PG?
^ +SMEM NCP J? LSMT? N?PRGXGMLC� (LGXGM

,E3 5A?7� @A@ GF;>;LL3D7
^ 2CJCXGML?PC �%?RRM� NCP APC?PC J?
N?PRGXGMLC

�D73D7 G@3 B3DF;L;A@7 >A9;53
^ 2CJCXGML?PC JM QN?XGM JG@CPM QS QB? C
NPCKCPC GLTGM
^ 2CJCXGML?PC �"PC? SL? LSMT?
N?PRGXGMLC�
^ #CDGLGPC J? BGKCLQGMLC� K?LRCLCPC J?
BGKCLQGMLC NPMNMQR?� AFC BMTPC@@C
CQQCPC JM QN?XGM K?QQGKM BGQNMLG@GJC
^ 3GNM BCJJ? LSMT? N?PRGXGMLC� +MEGA?
^ 4Q? AMKC� �LML SRGJGXX?PC�
^ 2CJCXGML?PC �%?RRM� NCP APC?PC J?
N?PRGXGMLC

�;8D3D7 >3 B3DF;L;A@7
^ 2CJCXGML?PC �"MLDGESP? TMJSKG AGDP?RG�
^ 2APGTCPC GJ A?K@G?KCLRM QSJ BGQAM C
AMLDGESP?PC G TMJSKG AGDP?RG� 2G
^ 2CJCXGML?PC �"PC? TMJSKG AGDP?RG�

^ 2CJCXGML?PC� :	< �BCT�QB?�
^ #GKCLQGMLC BCJJ? AFG?TC� � ��
^ �%?RRM� NCP APC?PC J? N?PRGXGMLC
^ ,?LRCLCPC J�?RRS?JC BGQNMQGXGMLC
BCJJ? N?PRGXGMLC C AMLDGESP?PC TMJSKC
AGDP?RM� 2G
^ 2CJCXGML?PC �%GLGRM�
^ (LQCPGPC SL? N?QQNFP?QC BSC TMJRC
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^ 2CJCXGML?PC �"MLDGESP?PC GJ ECQRMPC BG

TMJSKG JMEGAG�
^ 2APGTCPC GJ A?K@G?KCLRM QSJ BGQAM C
AMLDGESP?PC +5,� 2G
^ 2CJCXGML?PC �"PC? EPSNNM 5MJSKC�
^ -MKC BCJ EPSNNM 5MJSKC� 5MJ&PMSN
^ #GQNMQGRGTM NCP GJ LSMTM EPSNNM
TMJSKC� :	<�BCT�K?NNCP�QB?�>APWNR
^ ,?LRCLCPC J�?RRS?JC BGQNMQGXGMLC
BCJJ? N?PRGXGMLC C AMLDGESP?PC +5,� 2G
^ 2CJCXGML?PC �"PC? TMJSKC JMEGAM�
^ &PSNNM 5MJSKC� 5MJ&PMSN

^ -MKC BCJ TMJSKC +MEGAM� +5>QJ?QF
^ #GKCLQGMLC BCJ TMJSKC +MEGAM��� &!
^ 2CJCXGML?PC �"PC? TMJSKC +MEGAM�
^ &PSNNM 5MJSKC� 5MJ&PMSN
^ -MKC BCJ TMJSKC +MEGAM�+5>QU?N
^ #GKCLQGMLG BCJ TMJSKC JMEGAM� �&!
^ 2CJCXGML?PC �"PC? TMJSKC JMEGAM�
^ &PSNNM 5MJSKC� 5MJ&PMSN
^ -MKC BCJ TMJSKC JMEGAM�+5>FMKC
^ #GKCLQGMLC BCJ TMJSKC JMEGAM�
K?LRCLCPC J? BGKCLQGMLC NPMNMQR?
^ 2CJCXGML?PC �%GLGRM�

�A@8;9GD3D7 ;> BG@F; 6; ?A@F399;A
67; HA>G?; #-$
^ 2CJCXGML?PC �+5>FMKC ����� �
^ 4Q?PC AMKC� $VR� HMSPL?JGLE DGJC
QWQRCK
^ /SLRM BG ,MLR?EEGM� �FMKC
^ .NXGMLG� :	< LM?RGKC ���� LML QG
BCQGBCP? PCEGQRP?PC J�SJRGK? TMJR? AFC GJ
DGJC f QR?RM JCRRM�
^ 2CJCXGML?PC �%?RRM� NCP QGQRCK?PC J?
N?PRGXGMLC
^ 2CJCXGML?PC �+5>2J?QF ����� �
^ 4Q? AMKC� $VR� HMSPL?JGLE DGJC QWQRCK
^ /SLRM BG KMLR?EEGM� �
^ .NXGMLG� :	< LM?RGKC
^ 2CJCXGML?PC �%?RRM� NCP QGQRCK?PC J?
N?PRGXGMLC
^ 2CJCXGML?PC �+5>QU?N ����� �
^ 4Q? AMKC� ?PC? BG QU?N
^ 2CJCXGML?PC �%?RRM� NCP QGQRCK?PC J?
N?PRGXGMLC
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