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4 J =JJK @KLK EH HKNK =JJQJ?EK EJ
?QE OE c LE=JEBE?=PK

H�EJRAOPEIAJPK @E QJ IEHE=N@K @E
@KHH=NE OQHH= LE=PP=BKNI= +EJQT� (!,
?KJPEJQ= ?KJ EH OQK CEK?K = NE=HVK
LNAOAJP=J@K +EJQT OQE OQKE OANRAN
/KSAN 2UOPAI EJ �� @AE "AJPNE
"HEAJPE A@ (JJKR=VEKJA EJ PQPPK EH
IKJ@K 0QAOPK OQ??A@A MQ=OE @QA
=JJE @KLK H�=JJQJ?EK EJ ?QE (!,
=BBANI=R= @E =RAN LKNP=PK +EJQT
OQHHA OQA LE=PP=BKNIA /KSAN 2ANRAN

( JQKRE OANREVE� =JJQJ?E=PE H=
OAPPEI=J= O?KNO= =HH= +EJQT"KJ
-KNPD  IANE?=� OKJK LNKCAPP=PE LAN
I=JPAJANA A B=N AJPN=NA JQKRE
?HEAJPE JAHH�=I>EAJPA /KSAN 2ANRAN
IAJPNA OE ?AN?= @E PAJANA HA HKNK
KLVEKJE =LANPA EJ PANIEJE @E =BBEJEPb
?KJ +EJQT A =LLHE?=VEKJE

2QLLKNPK A =@@AOPN=IAJPK OKJK
KN= @EOLKJE>EHE LAN CHE OREHQLL=PKNE
?DA RKCHEKJK NA=HEVV=NA =LLHE?=VEKJE
?DA B=JJK QOK @AHHA BQJVEKJ=HEPb @E
RENPQ=HEVV=VEKJA A ?=H?KHK L=N=HHAHK
@AE OANRAN /KSAN 2UOPAI QO=J@K
"=JKJE?=H 4>QJPQ +EJQT� 1A@ '=P
$JPANLNEOA +EJQT A 2QOA $JPANLNEOA
2ANRAN
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. CJE =JJK� @E MQAOPE PAILE� ?KJ EH
NEH=O?EK @AHH= LNEI= >AP=� H=

I=CCEKN L=NPA @AE ?KIIAJP=PKNE
D=JJK CEb =N?DERE=PK H= HKNK OPKNE=
BEJ=HA OQ 4>QJPQ T� � LAN @AOGPKL �
>AJ EJ =JPE?ELK NEOLAPPK =HH= RANOEKJA
BEJ=HA @E .PPK>NA 0QAOP= RKHP=�
EJRA?A� ?KJ H�=NNERK @AHH= NAHA=OA @E
4>QJPQ � �� � �4PKLE? 4JE?KNJ� LAN
@AOGPKL� H= IA@E=�OBAN= c
OKNLNAJ@AJPAIAJPA PN=JMQEHH=
OQHH�=NCKIAJPK A JKJ ?E OKJK IKHPA
JKPEVEA ?DA =NNEREJK @= "=JKJE?=H (
NA?AJPE LKOP OQH >HKC @E ,=NG
2DQPPHASKNPD NECQ=N@=JK PQPPE
H�KNEAJP=IAJPK =H ?HKQ@ @AE LNK@KPPE
@E "=JKJE?=H A BEJK =@ KN= JKJ D=
=RQPK JQHH= @= @ENA EJ IANEPK =HH=
JQKR= NAHA=OA @AHH= RANOEKJA
@AOGPKL @E 4>QJPQ

( H >HKC @E )KJK !=?KJ�
OKHEP=IAJPA QJ�QPEHA BKJPA @E
EJBKNI=VEKJE� JKJ HK c LEg @= MQ=J@K
!=?KJ D= H=O?E=PK "=JKJE?=H ?KJ QJ
OQK LKOP ?KIA I=J=CAN @AHH=
?KIIQJEPU @E 4>QJPQ =HH= BEJA @E
I=CCEK LAN @ERAJP=NA @ENAPPKNA
OAJEKN @AHH= ?KIIQJEPU 7/1(9$
%EJ?Dd JKJ O=Nb =JJQJ?E=PK QJ OQK
OKOPEPQPK� QJ PA=I @E MQ=PPNK
LANOKJA @AHH= ?KIIQJEPU @E 4>QJPQ
?KHIANb EH RQKPK

"KIA EH NAOPK @AHH�EJ@QOPNE=�
"=JKJE?=H OAI>N= ?KJ?AJPN=NA
I=CCEKNIAJPA HA LNKLNEA NEOKNOA @E
OREHQLLK OQ OI=NPLDKJA A P=>HAP�
B=?AJ@K K??QL=NA QJ LKOPK EJ
OA?KJ@= BEHA =HHA RANOEKJE @AOGPKL @E
4>QJPQ
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+ �.LAJ 2KQN?A JKJ c OKHK LAN
+EJQT "ANPK� OE PNKRANb QJ=

OAHAVEKJA @E OKBPS=NA KLAJ OKQN?A
IKHPK LEg CN=J@A LAN HA LE=PP=BKNIA
+EJQT� I= =J?DA 6EJ@KSO A  LLHA
LKOOKJK CK@ANA @E QJ >QKJ JQIANK
@E PEPKHE (J@ELAJ@AJPAIAJPA @=
MQ=HA %NAA .LAJ 2KQN?A 2KBPS=NA
�%.22� OE D= >EOKCJK @E QO=NA� OE
LKPNA>>A JKJ OAILNA PNKR=NA
MQAOP= ARKHQVEKJA J=PQN=HA _
OLA?E=HIAJPA MQ=J@K OE c PN=O?KNO=
H= LNKLNE= EJPAN= ?=NNEAN= QO=J@K
OKBPS=NA LNKLNEAP=NE += MQAOPEKJA c
?DA IKHPE OKBPS=NA KLAJ�OKQN?A
OKJK I=PQN=PE =H LQJPK ?DA LKOOKJK
AOOANA ?KJOE@AN=PE =HH= L=NE �OA JKJ
IACHEK� @AHHA HKNK ?KJPNKL=NPE
LNKLNEAP=NEA

3AJAJ@K MQAOPK = IAJPA RKNNAE
KBBNENA E IEAE ?EJMQA ?KJOECHE IECHEKNE
LAN IECN=NA @= QJ A?KOEOPAI= @E
OKBPS=NA ?DEQOK =@ QJK =LANPK
0QAOPK LKPNA>>A OECJEBE?=NA ?DA
@KRN=E >QPP=NA RE= ,E?NKOKBP .BBE?A
LAN L=OO=NA = +E>NA.BBE?A � KLLQNA
LKPNAOPE PQBB=NPE =J?KN LEg EJ
LNKBKJ@EPb JAHHA =?MQA @AHH�KLAJ
OKQN?A A L=OO=NA @= 6EJ@KSO =
+EJQT -KJ EILKNP= ?DA IK@EBE?DA
RKNN=E B=NA� MQAOPE ?KJOECHE
@KRNA>>ANK NAJ@ANPE EH L=OO=CCEK LEg
B=?EHA

http://www.zdnet.com/ibm-doubles-down-on-linux-7000033088/
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+ = @EREOEKJA /NKHATE? @E  G=IE� D=
EJBKNI=PK ?DA QJ= >KPJAP�NAPA

@E >KP ?DA D= EJBAPP=PK A OBNQPP=PK
@AE OANRAN +EJQT O?=NO=IAJPA
I=JQPAJQPE� c OP=P= QO=P= LAN
H=J?E=NA QJ�KJ@=P= @E =PP=??DE ##K2
?KJ K>EAPPERK #-2 A =HPNA
EJBN=OPNQPPQNA

2KLN=JJKIEJ=PK \(LP=>+AO A
(LP=>+AT >KPJAP]� H�=PP=??K D= =RQPK
?KIA K>EAPPERK HA RANOEKJE 2PNQPO A
3KI?=P @E  L=?DA KHPNA = MQ=H?DA
OANRAN $H=OPE?OA=N?D OQ ?QE JKJ
AN=JK OP=PA =LLHE?=PA HA L=P?D
?KJPNK QJ EJOEAIA @E RQHJAN=>EHEPb

4J= RKHP= ?KILNKIAOOK�
H�=PP=??K D= EJJ=HV=PK E OQKE LNEREHACE
LAN ?KJOAJPENA EH ?KJPNKHHK NAIKPK
@AH OANRAN @=H MQ=HA EH ?K@E?A
I=HARKHK O=HR=PK AN= EJ AOA?QVEKJA�
@KLK@E?Dd =OLAPP=R= @EOLKOEVEKJE

@=H ?KI=J@K A ?KJPNKHHK @AH >KP ( H
?K@E?A >EJ=NEK c ?KHHAC=PK = @QA
EJ@ENEVVE D=N@�?K@A@ =PPERE OQ "DEJ=
3AHA?KI� IAJPNA MQ=HOE=OE @E MQAE
OANRAN EJBAPP=PE =RNb NEHAR=PK @AHHA
>=OOA LNAOP=VEKJE
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( H OKBPS=NA #K?GAN D= NE?ARQPKL=NA??DE= =PPAJVEKJA
QHPEI=IAJPA LAN?Dd ?KJPEJQ= =
LNKIAPPANA @E NAJ@ANA LKOOE>EHA� LAN
QJK OREHQLL=PKNA� OREHQLL=NA
QJ�=LLHE?=VEKJA� L=??DAPPEVV=NH= EJ
QJ ?KJPAJEPKNA A LKE LKPANH= BKNJENA
= @ERANOA LE=PP=BKNIA OAJV= ?DA
@A>>= AOOANA PAOP=P= KCJE
?KI>EJ=VEKJA @E RANOEKJA @E OEOPAIE
KLAN=PERE� @=P=>=OA� BN=IASKNG @E
=LLHE?=VEKJE A OPNQIAJPE @E OREHQLLK
+�K>EAPPERK c MQAHHK @E OQLAN=NA
PQPPA HA @EBBANAJVA AOEOPAJPE BN= HA
R=NEA RANOEKJE @E OEOPAI= KLAN=PERK�
IKPKNE @E @=P=>=OA A =HPNE OPNQIAJPE
LAN NAJ@ANA EH NA�DKOPEJC @E
QJ�=LLHE?=VEKJA IKHPK OAILHE?A

2A>>AJA #K?GAN LKOO= =LL=NENA
QJ�E@A= JQKR=� EJ NA=HPb LQf AOOANA
REOPK ?KIA QJ= BKNI= @E
RENPQ=HEVV=VEKJA @AHHA =LLHE?=VEKJE
(JB=PPE #K?GAN OE =BBE@= =@ QJ= BKNI=
@E LNK?AOOK @E RENPQ=HEVV=VEKJA A
L=NPEVEKJ=IAJPK ?DA c @ERAJP=PK
QJ= L=NPA OP=J@=N@ @AH GANJAH +EJQT
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 H CEKNJK @�KCCE� OA OE ?KILN= QJ
/" LKNP=PEHA� AOOK =RNb CEb

EJPACN=PK QJ= O?DA@= @E NAPA
SENAHAOO �E @AOGPKL JKJ OAILNA�
&N=J L=NPA @E MQAOPA O?DA@A
EJPACN=PA BQJVEKJ=JK >AJA _ OQ
6EJ@KSO 5A@APA� H= LNEJ?EL=HE ?=OA
LNK@QPPNE?E NA=HEVV=JK HA HKNK
I=??DEJA =RAJ@K EJ IAJPA OKHK
6EJ@KSO 2A OE QPEHEVV= OKHK OEOPAIE
KLAN=PERE @E ?=O= ,E?NKOKBP MQAOPK
JKJ c QJ LNK>HAI= "KIQJMQA LAN E
JAN@ = ?QE LE=?A +EJQT �EJ?HQOK EK��
H�=OOAJV= K EH LNK>HAI= =E @NERAN
@AHHA O?DA@A SENAHAOO LQf AOOANA QJ

RANK EJ?Q>K

0QAOPK c EH IKPERK LAN ?QE EK
?KJOECHEK =@ KCJE QPAJPA +EJQT QJ
=@=PP=PKNA SENAHAOO 42!� JKJ
O=LNAIK I=E MQ=J@K MQAOPK LKPNb
OANREN?E ?KIA OKHQVEKJA LANI=JAJPA
K PAILKN=JA= LAN (JPANJAP
/QNPNKLLK JKJ PQPPE CHE =@=PP=PKNE
42! BQJVEKJ=JK OQ>EPK ?KJ +EJQT�
MQEJ@E EH IK@AHHK ?DA OE O?ACHEA c
EILKNP=JPA .CCE� *EJERK D=
NEH=O?E=PK @QA =@=PP=PKNE SENAHAOO
42! ?DA LNKIAPPKJK @E BQJVEKJ=NA
?KJ OEOPAIE KLAN=PERE >=O=PE OQ
+EJQT
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� IEHEKJE @E AQNK� c MQAOPK
H�=IIKJP=NA ?DA EH ?KIQJA @E

3KNEJK OLAN= @E NEOL=NIE=NA EJ KHPNA �
=JJE L=OO=J@K @= 6EJ@KSO 7/ =
4>QJPQ +EJQT EJ PQPPE E OQKE QBBE?E ( H

http://www.techrepublic.com/article/5-tips-on-migrating-to-open-source-software/
http://news.techworld.com/security/3543420/linux-servers-turned-into-bots-by-iptables-and-iptablex-malware/
http://virtualizationreview.com/articles/2014/09/05/what-docker-is-and-is-not.aspx
http://betanews.com/2014/09/08/kinivo-releases-a-pair-of-inexpensive-linux-friendly-usb-wireless-adapters/
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EJOP=HH=NA EH OEOPAI= KLAN=PERK KLAJ
OKQN?A OQ ���� /" ?DA CAJANANb QJ
EIIA@E=PK NEOL=NIEK @E ?EN?= ���X
LAN I=??DEJ= �MQ=OE �� IEHEKJE @E X
PQPPA EJOEAIA� ?KOPEPQEPK @=E ?KOPE
@AHHA HE?AJVA 6EJ@KSO A .BBE?A� _
QJ= OKII= ?DA ?NAO?ANb JACHE =JJE
MQ=J@K EH >EOKCJK @E NEJJKR=NA HA
HE?AJVA @AE OKBPS=NA LNKLNEAP=NE
OL=NENb A CHE EILEAC=PE EIL=NAN=JJK
=@ QO=NA HA JQKRA I=??DEJA

. LEQPPKOPK MQAHHA RA??DEA
4J�=HPN= N=CEKJA LAN H= MQ=HA H= ?EPPb
@E 3KNEJK D= @A?EOK @E ABBAPPQ=NA
MQAOPK OSEP?D c LAN?Dd E ?KILQPAN =
OQ= @EOLKOEVEKJA OKJK LEQPPKOPK
RA??DE A H�EJOP=HH=VEKJA @E 6EJ@KSO �
O=NA>>A OP=PK ?DEA@ANA PNKLLK LAN
HKNK� EJRA?A +EJQT KBBNA I=CCEKNA
BHAOOE>EHEPb ?KJ HA I=??DEJA LEg
I=PQNA $ @=PK ?DA EH OQLLKNPK LAN
6EJ@KSO 7/ PANIEJ= QBBE?E=HIAJPA
MQAOP�=JJK� NEI=JANA BA@AHE =
,E?NKOKBP JKJ D= LEg IKHPK OAJOK
LAN EH ?KIQJA @E 3KNEJK ( H L=OO=CCEK
= 4>QJPQ c OP=PK QBBE?E=HIAJPA
=LLNKR=PK HK O?KNOK =CKOPK A ?E OE
=OLAPP= EILEACDANb ?EN?= QJ =JJK A
IAVVK = AOOANA ?KILHAP=PK
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( H ?NA=PKNA @E +EJQT� +EJQO 3KNR=H@O�c >AJ ?KJKO?EQPK LAN HA OQA BKNPE
KLEJEKJE EJ IANEPK = IKHPA MQAOPEKJE
PA?JE?DA ,= MQ=J@K c =NNER=PK
OUOPAI@� EH OEOPAI= EJEP ?DA D=
?=QO=PK QJ >AH CN=@K @E =JOE= JAH
IKJ@K @E +EJQT� 3KNR=H@O c NEI=OPK
JAQPN=HA

\0Q=J@K c =NNER=PK OUOPAI@� RE
O=NAOPA =OLAPP=PE @= IA QJ O=??K @E
KLEJEKJE ?KHKN=PA EJ IANEPK� EJRA?A
JKJ H�DK B=PPK]� D= @APPK 3KNR=H@O EJ
QJ EJPANREOP= = E36ENA
\/ANOKJ=HIAJPA JKJ IE EILKNP=
JQHH= @E OUOPAI@ A@ EJB=PPE OE= EH IEK
H=LPKL ?DA EH IEK L? BEOOK HK
AOACQKJK AJPN=I>E]
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( H JQKRK OEOPAI= KLAN=PERK 4>QJPQ3KQ?D @E "=JKJE?=H @=Nb REP= =H
JQKRK PAHABKJK ,AEVQ ,7� ?DA
QO?ENb = #E?AI>NA� OA?KJ@K MQ=JPK
@E?KJK HA QHPEIA EJBKNI=VEKJE
NEH=O?E=PA @=HH= OK?EAPb ?EJAOA
 @AOOK @=NAIK QJ�K??DE=P= @=
RE?EJK = MQAOPK JQKRK PAHABKJK LAN
RA@ANA ?KIA NACCANb =@
QJ�AOLANEAJV= ?KJ 4>QJPQ

"=JKJE?=H JKJ D= BKNJEPK =H?QJ
PELK @E EJBKNI=VEKJA OQE PAILE @AH
H=J?EK @AH JQKRK 4>QJPQ /DKJA @E
,AEVQ� A LANOEJK HA EJBKNI=VEKJE ?DA
=>>E=IK EJ MQAOPK IKIAJPK OKJK
OP=PA EJEVE=HIAJPA LKOP=PA OQ QJ
>HKC EP=HE=JK @AHH= OK?EAPb ?EJAOA
2KOP=JVE=HIAJPA JAOOQJK D= @APPK
JEAJPA @E QBBE?E=HA� I= MQAOPK JKJ c
EH LQJPK

(H JQKRK ,AEVQ ,7� c OP=PK
=JJQJ?E=PK OKHK QJ L=EK @E
OAPPEI=JA B= A IKHPE QPAJPE 4>QJPQ
OE OKJK ?DEAOPE OA MQAOPK O=Nb
BEJ=HIAJPA EH PAHABKJK ?DA =HH= BEJA
=RNb HA BQJVEKJ=HEPb @AH LNKOOEIK
4>QJPQ 3KQ?D 2AI>N= ?DA OE= ?KOe�
LAN?Ef =@AOOK @=NAIK QJ�K??DE=P=
@= LEg RE?EJK = MQAOPK LKPAJPA

@EOLKOEPERK
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" =JKJE?=H D= =JJQJ?E=PK ?DA QJ
L=EK @E RQHJAN=>EHEPb @E ?QNH OKJK

OP=PA PNKR=PA A NEOKHPA JAHHA OQA
RANOEKJE @AE OEOPAIE KLAN=PERE
4>QJPQ � ��� +32� 4>QJPQ � ��� +32
A 4>QJPQ � ��� +32

&HE OREHQLL=PKNE D=JJK NEH=O?E=PK
QJ JQKRK =CCEKNJ=IAJPK LAN EH
L=??DAPPK ?QNH A OAI>N= ?DA QJ
>QKJ JQIANK @E LNK>HAIE @E
OE?QNAVV= OE=JK OP=PE ?KNNAPPE

\3EI 1QADOAJ D= O?KLANPK ?DA
?QNH CAOPER= EJ IK@K JKJ ?KNNAPPK CHE
EJ@ENEVVE (/ L=NVE=HIAJPA HAPPAN=HE
0QAOPK LKPAR= ?KJ@QNNA =HH�EJREK @AE
?KK?GEAO =H OEPK ANN=PK A OEPE I=HARKHE
LKPAR=JK AOOANA EJ CN=@K @E
EILKOP=NA E ?KK?GEAO LAN =HPNE�] OE

http://www.zdnet.com/city-of-turin-decides-to-ditch-windows-xp-for-ubuntu-and-6m-saving-7000033482/
http://www.itwire.com/business-it-news/open-source/65402-torvalds-says-he-has-no-strong-opinions-on-systemd
http://news.softpedia.com/news/Everything-You-Need-to-Know-About-Meizu-MX4-the-Upcoming-Ubuntu-Phone-458882.shtml
http://news.softpedia.com/news/Everything-You-Need-to-Know-About-Meizu-MX4-the-Upcoming-Ubuntu-Phone-458882.shtml
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" =JKJE?=H D= ?KJ@EREOK =H?QJE
@APP=CHE NECQ=N@K =@ QJ ?ANPK

JQIANK @E RQHJAN=>EHEPb ?DA
=BBHECCKJK 3DQJ@AN>EN@ JAHHA OQA
RANOEKJE @AE OEOPAIE KLAN=PERE
4>QJPQ � ��� +32 A 4>QJPQ � ���
+32 A CHE OREHQLL=PKNE D=JJK ?=NE?=PK
QJ= JQKR= RANOEKJA @E 3DQJ@AN>EN@
OQE NALKOEPKNU

( H ?HEAJP AI=EH 3DQJ@AN>EN@ c
OP=PK =CCEKNJ=PK QJ L=EK @E CEKNJE B=
A H= JQKR= RANOEKJA c =NNER=P=
LEQPPKOPK LNAOPK JAE NALKOEPKNU @E
4>QJPQ 0QAOPK OECJEBE?= ?DA H=
JQKR= RANOEKJA @KRNA>>A AOOANA
OQ>EPK @EOLKJE>EHA JKJ =LLAJ= CHE
QPAJPE AOACQEN=JJK H�QL@=PA @AE HKNK
OEOPAIE

/AN AOAILEK� \ >DEODAG  NU= D=
O?KLANPK QJ= RQHJAN=>EHEPb QOA�
=BPAN�BNAA JAHHA EJPAN=VEKJE BN= #.,
�#K?QIAJP .>FA?P ,K@AH� A 25&

�2?=H=>HA 5A?PKN &N=LDE?O� 2A QJ
QPAJPA RAJEOOA PN=PPK EJ EJC=JJK =@
=LNENA QJK OLA?E=HA IAOO=CCEK
?NA=PK =@ =NPA ?KJ =>EHEP=PE CHE O?NELP�
QJ =CCNAOOKNA LKPNA>>A
LKPAJVE=HIAJPA OBNQPP=NA MQAOP=
?KJ@EVEKJA LAN ?=QO=NA QJ =PP=??K @E
#AJE=H KB 2ANRE?A =PPN=RANOK EH ?N=OD
@AHH�=LLHE?=VEKJA� KLLQNA AOACQENA
QJ ?K@E?A =N>EPN=NEK ?KJ E LNEREHACE
@AHH�QPAJPA NE?DE=I=J@K
3DQJ@AN>EN@�] OE HACCA
JAHH�=JJQJ?EK
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( JPAH D= NERAH=PK QJ JQKRK A@EJPANAOO=JPA ?KJ?APPK ?DE=I=PK H=
OA@E= = NKPAHHA ?KJJAOO=� ?DA LNAJ@A
E @=PE @=CHE QPAJPE A ?KJOAJPA =HHA
LANOKJA @E ?KJ@ERE@ANA MQAOPA
EJBKNI=VEKJE ?KJ H= ?KIQJEPb� A@ c
>=O=P= OQ +EJQT

0Q=J@K H= CAJPA @E?A (JPAH�

LAJO= JKNI=HIAJPA =E LNK?AOOKNE�
I= H= OK?EAPb B= =J?DA QJ O=??K @E
=HPNK LNK@KPPE� EJ?HQOE @AE ?KJ?APPE
IKHPK QPEHE A >AHHE ?DA LKPNA>>ANK
=RANA =H?QJA EILKNP=JPE =LLHE?=VEKJE
JAHH= REP= @E PQPPE E CEKNJE

+�QHPEI= EJEVE=PER= c ?DE=I=P= H=
2A@E= = 1KPAHHA "KJJAOO= A E N=C=VVE
@E (JPAH D=JJK ?KJREJPK LANOEJK EH
B=IKOK 2PALDAJ '=SGEJC =@ =EQP=NHE
= @EBBKJ@ANA JAH IKJ@K MQAOPK
B=JP=OPE?K LNKCAPPK $� =J?KN= JAHH=
B=OA @E PAOP A@ c QJK @E MQAE LNKCAPPE
?DA LKPNA>>A AOOANA IKHPK
LNKIAPPAJPA� I= ?DA JKJ =J@Nb I=E
@= JAOOQJ= L=NPA LAN?Dd JKJ ?�c
JAOOQJK ?DA HK LNK@Q?A A HK RAJ@A
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" EN?= KPPK =JJE B=� DK ?KIEJ?E=PK
= B=NA LNAOOEKJE LAN LKNP=NA LEg

OKBPS=NA KLAJ OKQN?A A +EJQT JAHHA
O?QKHA OQLANEKNE A JACHE EOPEPQPE = LEg
=HP= RK?=VEKJA PA?JKHKCE?= EJ

.H=J@= A !AHCEK #E OACQEPK MQAHHK
?DA DK B=PPK A MQAHHK ?DA OE LQf
EIL=N=NA @= AOOK LAN B=NA H= OPAOO=
?KO= JAH L=AOA EJ ?QE RERE

/AN LNEI= ?KO=� +EJQT A H�.LAJ
2KQN?A JAHH�A@Q?=VEKJA LKOOKJK
AOOANA ?=PACKNEVV=PE EJ � =NCKIAJPE�
^ HA EJBN=OPNQPPQNA @AHHA O?QKHA
^ E @AOGPKL ?KJ ?QE OPQ@AJPE A
LNKBAOOKNE H=RKN=JK
^ EH ?QNNE?QHEI LAN H�A@Q?=VEKJA
@AHH�(3

(H LNEIK =NCKIAJPK� HA
EJBN=OPNQPPQNA @AHHA O?QKHA� ?KJOEOPA
EJ QJ CNQLLK @E OKBPS=NA @EBBANAJPE
?DA RAJCKJK QO=PE LAN
H�=IIEJEOPN=VEKJA  H?QJE AOAILE
LKOOKJK AOOANA HA =LLHE?=VEKJE
?KIA� OEOPAIE @AHH= CAOPEKJA @AHHK
OPQ@AJPA� OEOPAIE LAN H= CAOPEKJA @AE
@K?QIAJPE A E OEOPAIE KLAN=PERE
2KOP=JVE=HIAJPA MQAOPK OKBPS=NA
JKJ c ?KOe @EBBANAJPA @= MQAHHK ?DA
OE QO= EJ =HPNA EJ@QOPNEA 0QAOPK OE
=LLHE?= JKJ OKHK =HH�A@Q?=VEKJA
RK?=VEKJ=HA I= =J?DA = PQPPA HA
O?QKHA =@ KCJE HERAHHK
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http://news.softpedia.com/news/Curl-Exploits-Close-in-All-Supported-Ubuntu-OSes-458899.shtml
http://news.softpedia.com/news/Mozilla-Thunderbird-31-1-1-Lands-in-the-Ubuntu-458664.shtml
http://news.softpedia.com/news/Mozilla-Thunderbird-31-1-1-Lands-in-the-Ubuntu-458664.shtml
http://news.softpedia.com/news/Stephen-Hawking-Talks-About-the-Linux-Based-Intel-Connected-Wheelchair-Project-458539.shtml
https://opensource.com/education/14/9/teachers-linux-open-source-education
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" DEQJMQA ?NA@= ?DA &KKCHA JKJ
OPE= B=?AJ@K JEAJPA LAN

=??=PPER=NOE H�QPAJV= @AOGPKL JKJ
OP= LNAOP=J@K =PPAJVEKJA -ACHE
QHPEIE =JJE� DK REOPK ?DA CN=VEA =
"DNKIA.2 OE c @AOP=PK IKHPK
EJPANAOOA OQE &KKCHA "DNKIA
$OLHKOK ?KJ CN=J@A LKLKH=NEPb OQ
OEPE ?KIA  I=VKJ?KI� OAI>N= ?DA
"DNKIA.2 OE= EJ=NNAOP=>EHA

(J MQAOPK =NPE?KHK CQ=N@ANf
"DNKIA.O ?KIA QJ ?KJ?APPK LAN EH
IAN?=PK� EJ ?DA IK@K PK??=
H�=@KVEKJA @E +EJQT A OA c K IAJK
QJ= >QKJ=�?=PPER= ?KO= LAN H=
?KIQJEPb +EJQT JAH OQK ?KILHAOOK
(J LEg L=NHANf =J?DA JAH LNK>HAI=
LEg CN=J@A BN= PQPPE A @E ?KIA
JAOOQJK OPE= B=?AJ@K JEAJPA LAN
AOOK

0Q=J@K H= CAJPA IE ?DEA@A OA
"DNKIA.2 OE= QJ= @EOPNE>QVEKJA
+EJQT EK JKNI=HIAJPA NEOLKJ@K
@E?AJ@K ?DA "DNKIA.2 OP= = +EJQT
?KIA .2 7 OP= = !2# (J =HPNA L=NKHA
?KJOE@ANK "DNKIA.2 ?KIA QJ BKNG
@E QJ OEOPAI= KLAN=PERK ?DA OKPPK
QPEHEVV= EH GANJAH +EJQT ,KHPK @AH
OEOPAI= KLAN=PERK c B=PPK @E QJ=

IEO?AH= @E ?K@E?E A OKBPS=NA
LNKLNEAP=NE @E &KKCHA

0QEJ@E� IAJPNA "DNKIA.2
QPEHEVV= +EJQT OKPPK H= LNKLNE=
O?K??=� MQAHHK ?DA LKPNAIIK
PNKR=NA ?KJ QJ= @AHHA IK@ANJA
@EOPNE>QVEKJE +EJQT @E KCCE c >AJ
@ERANOK
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4 PAJPE +EJQT� OEAPA OP=PE IKHPK
IKHPK IKHPK IKHPK IKHPK

L=VEAJPE $ KN= H= RKOPN= L=VEAJV= OP=
LAN AOOANA LNAIE=P= ?KJ EH OQLLKNPK
@E -APBHET LAN EH RKOPNK 2. LNABANEPK

/AN IKHPK PAILK -APBHET OE c
=BBE@=PK = ,E?NKOKBP 2EHRANHECDP�
?KJ?KNNAJPA @E %H=OD ,= @E ?ANPK� EH
OQLLKNPK LAN EH LHQCEJ AN=
LN=PE?=IAJPA EJAOEOPAJPA LAN E
OEOPAIE KLAN=PERE KLAJOKQN?A .N=�
?KJ EH PN=IKJPK @E 2EHRANHECDP A EH
NE?KJKO?EIAJPK @AH LKPANA @E
'3,+� @= L=NPA @E -APBHET� EH RKOPNK
@AOE@ANEK @E CQ=N@=NA E BEHI ?KJ H=

RKOPNK @EOPNE>QVEKJA LNABANEP= �OE=
AOO= 4>QJPQ� ,EJP K  N?D� LQf
BEJ=HIAJPA @ERAJP=NA NA=HPb /=QH
 @KHLD @E -APBHET D= LKOP=PK QJ
IAOO=CCEK LAN CHE OREHQLL=PKNE
4>QJPQ @E?AJ@KCHE ?DA \-APBHET
CENANb ?KJ H= RANOEKJA OP=>EHA @E
"DNKIA JAHH= NAHA=OA � ��� OA O=Nb
EJOP=HH=P= H= RANOEKJA �� ��� K
OQLANEKNA� @AH -22]
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3 A?DJASOSKNH@?KI =BBANI= ?DA
H= "EJ= OP= OREHQLL=J@K QJ

OEOPAI= KLAN=PERK B=PPK
EJPAN=IAJPA EJ ?=O= LNKLNE= A ?DA
LKPNA>>A AOOANA LNKJPK @=HH�EJEVEK @E
.PPK>NA ?KIA L=NPA @E QJ PAJP=PERK
@E EJ@ELAJ@AJV= @=H OKBPS=NA
LNK@KPPK EJ .??E@AJPA� OA?KJ@K
MQ=JPK NELKNP=PK @=HH�=CAJVE= @E
EJBKNI=VEKJE CKRANJ=PER= 7EJDQ=

(IIA@E=P=IAJPA @KLK
H�=JJQJ?EK @AHH= "EJ= HK O?KNOK IAOA�
?DA D= H=J?E=PK QJ�EJ@=CEJA @E
,E?NKOKBP OKPPK HA HACCE =JPE�
IKJKLKHEK @AH L=AOA� HA QHPEIA
JKPEVEA OQCCANEO?KJK ?DA EH JQKRK

OEOPAI= KLAN=PERK =LL=NENb LNEI= OQE
@EOLKOEPERE @AOGPKL A
OQ??AOOER=IAJPA O=Nb AOPAOK =CHE
OI=NPLDKJA A =HPNE @EOLKOEPERE IK>EHE
JAH CENK @E ��� =JJE

+�KNI=E @ABQJPK OKBPS=NA 1A@
%H=C +EJQT LKPNA>>A B=N L=NPA @AH
JQKRK 2.� =BBANI= "KILQPANSKNH@
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( H LNKCAPPK 4>QJPQ D= =JJQJ?E=PKQJ= >QEH@ OP=>EHA @E 4>QJPQ 3KQ?D
LAN PAHABKJE� QJ= OAPPEI=J= @KLK
,AEVQ D= H=J?E=PK QJ =JJQJ?EK @E
QJ= RANOEKJA @E 4>QJPQ OQH OQK
JQKRK ,AEVQ ,7� = #E?AI>NA

(H PA=I @E 4>QJPQ BKN /DKJAO @AH
/NKCAPPK 4>QJPQ @E "=JKJE?=H� D=
=JJQJ?E=PK H�=NNERK @AHH= LNEI=
EII=CEJA @AHH= @EOPNE>QVEKJA LAN
PAHABKJE Q>QJPQ�NPI �NAHA=OA�PK�
I=JQB=?PQNEJC� +�=JJQJ?EK c OP=PK

http://www.datamation.com/open-source/chromeos-vs-linux-the-good-the-bad-and-the-ugly-1.html
http://www.engadget.com/2014/09/19/netflix-linux/
http://www.asianage.com/technology/china-seeks-shun-western-software-515
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,AEVQ ?DA =BBANI=R= ?DA QJ=
RANOEKJA @AH ,AEVQ ,7� >=O=PK OQ
OEOPAI=  J@NKE@� AN= LNKJP= =@
AOOANA EIIAOO= JAH IAN?=PK ?KJ
4>QJPQ = >KN@K = #E?AI>NA

+�EII=CEJA 13, @E 4>QJPQ
3KQ?D \OAI>N= AOOANA H= LEg OP=>EHA
BN= HA EII=CEJE Q>QJPQ�NPI ?DA
=>>E=IK I=E =RQPK�] O?NERA +QG=OV
�OEH�� ��� 9AI?V=G @AH PA=I @E
4>QJPQ BKN /DKJAO \+= I=CCEKN
L=NPA @AE >HK?GAN OKJK OP=PE NEOKHPE
�=OOEAIA =H >QC JK�EJLQP QJEPU�
HK?GQL� H=O?E=J@K OKHP=JPK E >QC
IEJKNE]

%KJPA�
DPPL���HEJQTCEVIKO?KI�Q>QJPQ�
CAPO�?HKOAN�PK�@A>QP�EJ�IAEVQ�IT��
LDKJA�
(JRE=PK @=� �D@9D<87 /4>5D86;F
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( J QJ PAJP=PERK @E NAJ@ANA CHEOPNQIAJPE @E OE?QNAVV=
KLAJOKQN?A LEg QOAN�BNEAJ@HU�
&KKCHA A #NKL>KT D=JJK
=JJQJ?E=PK CEKRA@e ?DA OE OKJK QJEPA
?KJ H= .LAJ 3A?DJKHKCU %QJ@ LAN
?KOPEPQENA H= \2EILHU 2A?QNA]

+�K>EAPPERK @AHH= JQKR=
KNC=JEVV=VEKJA JK�LNKBEP \=EQP=NA =
NAJ@ANA HA PA?JKHKCEA @E OE?QNAVV=
B=?EHIAJPA QPEHEVV=>EHE A @EOLKJE>EHE
LAN PQPPE]

0QAOP= c H= OA?KJ@= RKHP= MQAOP=
OAPPEI=J= ?DA QJ= CNKOO= OK?EAPb
PA?JKHKCE?= D= H=J?E=PK QJ�EJEVE=PER=
KLAJOKQN?A +QJA@e� %=?A>KKG� D=
=JJQJ?E=PK H= OQ= JQKR= EJEVE=PER=
3.#. ?DA OE BK?=HEVV= OQHH= OREHQLLK
@E >QKJA =>EPQ@EJE A OPNQIAJPE LAN EH
OQLLKNPK @AHHK OREHQLLK
@AHH�KLAJOKQN?A BN= HA OK?EAPb
 J?DA &KKCHA A #NKL>KT OP=JJK
L=NPA?EL=J@K =HH= ?KHH=>KN=VEKJA
3.#.

+A OK?EAPb =BBANI=JK ?DA BKNJENA
OPNQIAJPE @E OE?QNAVV= @E B=?EHA
QPEHEVVK OP= @ERAJP=J@K OAILNA LEg
EILKNP=JPA = OACQEPK @AHHA
NERAH=VEKJE B=PPA @= $@S=N@
2JKS@AJ OQH B=PPK ?DA H= -2 �
&"'0� 4JEP ���� A =HPNA =CAJVEA @E
OLEKJ=CCEK AN=JK NEQO?EPA =
LAJAPN=NA JAE OEOPAIE @E JQIANKOA
KNC=JEVV=VEKJE PA?JKHKCE?DA A
N=??KCHEANA @=PE LANOKJ=HE @E IEHEKJE
@E LANOKJA

%KJPA�
DPPL���SSS?EK�
PK@=U?KI�=NPE?HA�EJ@ATLDL�OPKNU<E
@�� ����� -2�.%8

(JRE=PK @=� �D@9D<87 /4>5D86;F
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3 EVAJ c QJ OEOPAI= KLAN=PERK
>=O=PK OQ +EJQT ?DA 2=IOQJC

CEb QPEHEVV= EJ =H?QJA @AHHA OQA RE@A�
BKPK?=IAN= A JAHH= OQ= HEJA= @E
PA?JKHKCE= EJ@KOO=>EHA ?KIA &=H=TU
&A=N ( H OEOPAI= KLAN=PERK D= =ILEA
BQJVEKJ=HEPb ?KJ LKPAJVE=HE QOE JACHE
AHAPPNK@KIAOPE?E OI=NP A OI=NP 35
3EVAJ JKJ c =J?KN= QPEHEVV=PK JACHE
2I=NPLDKJA OQLANEKNE� I= 2=IOQJC
LKPNA>>A PAJP=NA @E EJOANENA MQAOPK
OEOPAI= KLAN=PERK JAHH= OQ= HEJA= @E
OI=NPLDKJA ?DA EJEVEANb ?KJ QJ
H=J?EK EJ (J@E=� ?KOe @E?KJK E N=LLKNPE

+�=PPQ=HA HEJA= @E PAHABKJE A
P=>HAP 2=IOQJC &=H=TU AOACQKJK
PQPPE MQ=JPE EH OEOPAI= KLAN=PERK @E
&KKCHA�  J@NKE@� ?DA OQLLKNP=
=J?DA CHE OI=NPLDKJA @AE I=CCEKNE
?KILAPEPKNE ?KIA +& A ,KPKNKH= 2A
2=IOQJC NEQO?EOOA = B=N @A?KHH=NA QJ
@EOLKOEPERK ?KJ 3EVAJ� LKPNA>>A

?NA=NA QJ A?KOEOPAI= OKBPS=NA LAN EH
IK>EHA ?KJ?KNNAJPA =@  J@NKE@ @E
&KKCHA� 6EJ@KSO @E ,E?NKOKBP A E.2
@E  LLHA� NAJ@AJ@K C=@CAP CE=JP LEg
=QPK�OKOPAJE>EHA A IAJK @ELAJ@AJPA
@=HHA OK?EAPb L=NPJAN

%KJPA�
DPPL���SSSC=IAJCQE@A?KI�=NPE?H
AO�� �������� ������O=IOQJC�
JASO�=J@�NQIKNO�OI=NPLDKJA�
NQJJEJC�HEJQT�>=OA@�PEVAJ�
KLAN=PEJC�OUOPAI�LH=JJA@�PK�
@A>QP�EJ�EJ@E=�NALKNP�O=UODPI
(JRE=PK @=� �D@9D<87 /4>5D86;F
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& EQOPK =HH�EJEVEK @E OAPPAI>NA DK
NE?ARQPK QJ�AI=EH @= QJ RA??DEK

HAPPKNA� ?KJ ?QE DK =RQPK ?KJP=PPE EJ
L=OO=PK (H JK??EKHK @AHH�AI=EH AN= ?DA
=RAR= O?NEPPK QJK O?NELP LAN ABBAPPQ=NA
@AHHA NE?AN?DA =HH�EJPANJK @E QJ
@K?QIAJPK /#% LAN LKE AOPN=PPA KCJE
L=CEJ= ?KJPAJAJPA H�=NCKIAJPK @AHH=
NE?AN?= A EJBEJA ?NA=NA QJ JQKRK /#%
?KILKOPK OKHK @=HHA L=CEJA NEOQHP=JPE
+K O?AJ=NEK KNECEJ=HA AN= MQAOPK� QJK
OPQ@AJPA @E HACCA @KRAR= ?AN?=NA
=HH�EJPANJK @E QJ @K?QIAJPK HQJCK
IECHE=E= @E L=CEJA� I= OE LQf LNARA@ANA
?DA LKOO= NEOQHP=NA QPEHA =J?DA LAN
=HPNA LANOKJA �OPQ@AJPE ?DA OP=JJK
OACQAJ@K QJ ?KNOK OQ QJ =NCKIAJPK
L=NPE?KH=NA� AOPN=NNA =NPE?KHE
EJPANAOO=JPE @= QJ /#%� A??� 0QEJ@E�
MQAOPK IAOA B=Nf QJ= N=LE@= ?=NNAHH=P=
?EN?= EH BQJVEKJ=IAJPK @E MQAOPK
LNKCN=II=� L=NH=J@K @AHHA PA?JKHKCEA
A @AE ?KI=J@E OQ ?QE c >=O=PK

! BD8D8CG<E<F<
^ 	��� � JAH L=??DAPPK CNAL �@KRNA>>A
CEb AOOANA EJOP=HH=PK OQ 4>QJPQ�
^ ������� � EJ LKLLHAN�QPEHO �@KRNA>>A
CEb AOOANA EJOP=HH=PK OQ 4>QJPQ�
^ �������� � EJ LKLLHAN�QPEHO �@KRNA>>A
CEb AOOANA EJOP=HH=PK OQ 4>QJPQ�
^ ���������_ EJ LKLLHAN�QPEHO

�@KRNA>>A CEb AOOANA EJOP=HH=PK�
^ ������_JAH L=??DAPPK L@BF=I @E
4>QJPQ� KLLQNA EJ PATPHERA�ATPN=�QPEHO

+= I=CCEKN L=NPA @E MQAOPE ?KI=J@E
OKJK LEQPPKOPK =QPKAOLHE?=PERE ( LEg
?NELPE?E OKJK CNAL �?DA c QJ ?KI=J@K @E
NE?AN?= = H= HEJA= @E ?KI=J@K�� A L@BF=I
�?DA c QJK O?NELP ODAHH ?DA OANRA = QJENA
A @ERE@ANA E /#%�

$' +�*!(,

+= ?KLE= LEg NA?AJPA @AHHK O?NELP
LKOOE=IK PNKR=NH= MQE�
DPPL���DKIAL=CAO@??QBIC>N�WH?ANB�
AJ�QPEHEPEAODPIH�L@B�L=CA�CNAL �EH HEJG
LAN O?=NE?=NHK OE PNKR= JAHH= OAVEKJA
\(JOP=HH=PEKJ]� %=Nf NEBANEIAJPK =E
JQIANE @AHHA NECDA� LAN MQAOPK LQf
AOOANA QPEHA O?=NE?=NA QJ= ?KLE= A
=LNENH= EJ QJ A@EPKN @E PAOPE ?DA
LNAOAJP= EH JQIANK @AHHA NECDA� ?KOe @=
OACQENA EJOEAIA EH ?K@E?A 2A JKJ RKHAPA
O?NERANA EH L=PD ?KILHAPK KCJE RKHP=
?DA B=PA @AHHA NE?AN?DA EJ QJ /#%�
LKPAPA ?NA=NA QJ HEJG @AJPNK �QON�>EJ
?KJ EH ?KI=J@K

vxgr oq 0v 2sdwk2wr2vfulsw
2xvu2elq2sgi0sdjh0juhs

KLLQNA ?NA=NA QJ= ?=NPAHH= O?NELPO
JAHH= RKOPN= DKIA @ENA?PKNU A MQEJ@E
=CCEQJCANH= =HH= R=NE=>EHA / 3'

�'%� -,!$!22�*$'

^ (JOP=HH=PA E LNANAMQEOEPE
^ 1AJ@APA AOACQE>EHA HK O?NELP�

fkprg .{ 2sdwk2wr2iloh

2E=PA OE?QNE @E ?DA EH L=PD
?KNNEOLKJ@= =HH= LKOEVEKJA EJ ?QE =RAPA
O=HR=PK HK O?NELP
^ +=J?E=PA HK O?NELP
� 2AJV= =NCKIAJPE LAN RA@ANA HA
EJBKNI=VEKJE ?EN?= H�QPEHEVVK
� +=J?E=PA EH ?KI=J@K >=O=J@KRE OQHHA
EJBKNI=VEKJE @�QOK� PELK�

2sdwk2wr2sgi0sdjh0juhs 0l
lvvxh-1sgi

sdwwhuq= frppdqg ) frqtxhu

.//41$

sdwwhuq=

(J MQAOPK AOAILEK REAJA ?AN?=PK
"KII=J@ �"KJMQAN �ECJKN=J@K
I=EQO?KHA A IEJQO?KHA� EJ PQPPE E /#% EH
?QE JKIA EJEVE= LAN �EOOQA�� A ?DA BEJEO?A

?KJ �L@B� �?DA @KRNA>>A EJ?HQ@ANA
PQPPA HA ?KLEA @E %",� = IAJK ?DA JKJ
HA =>>E=PA NEJKIEJ=PA� (J MQAOPK
IK@K� BEJENAPA ?KJ H�=RANA QJ /#%
?KJPAJAJPA PQPPE CHE =NPE?KHE @E "�"
LNAOAJPE OQE JQIANE @AHHA NEREOPA ?DA
=RAPA O?=NE?=PK

-=PQN=HIAJPA ?E OKJK =HPNA KLVEKJE
?DA LKPAPA QPEHEVV=NA ��$ LAN
AOLNAOOEKJE NACKH=NE AOPAOA� �% LAN
OPNEJCDA BEOOA� �/ LAN AOLNAOOEKJE
NACKH=NE LANH� �S LAN ?AN?=NA OKHK HA
L=NKHA EJPANA� A �T LAN HEJAA EJPANA�

�'%� �-&2!'&��

2A =LNEPA HK O?NELP ?KJ EH RKOPNK
A@EPKN @E PAOPE LNABANEPK� RA@NAPA ?DA c
>AJ BKNI=PP=PK ?KJ NEAJPNE� ?KIIAJPE�
OL=VE=PQNA A QJ OEOPAI= QJEBKNIA LAN E
?E?HE += LNEI= OAVEKJA @AH BEHA �NECDA @=
� = �� ?=@KJK EJ MQAHHK ?DA EK @ABEJEO?K
\LNA=I>KHK]� ?KJPEAJA HA EJBKNI=VEKJE
OQHH�=QPKNA� EILKOP= H�=I>EAJPA @E
H=RKNK LAN +EJQT� BKNJEO?A EJBKNI=VEKJE
OQHH= HE?AJV= A MQEJ@E EILKOP= HA
R=NE=>EHE QPEHEVV=PA OQ??AOOER=IAJPA JAH
BEHA (J MQAOPK ?=OK� H�QJE?= R=NE=>EHA
QPEHEVV=P= c 24%%(7� ?DA� ?KIA LKPAPA
EII=CEJ=NA� c EH OQBBEOOK =CCEQJPK =H
JQKRK BEHA /#% ?KJPAJAJPA HA

��''%%��&&������ ��''&&))--!! ++,,��
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$G64E D= EIL=N=PK PQPPK MQAHHK ?DA
O= @=JJACCE=J@K NELAPQP=IAJPA EH
OQK OEOPAI=� JKJ =RAJ@K JAOOQJ=
=HPANJ=PER= D= MQEJ@E @KRQPK
EIL=N=NA ?KIA NEL=N=NHK /KPAPA
O?NERANA = +Q?=O LNAOOK�
HOSAOP���CI=EH?KI

�'%�&�� � �'&)-!+,�
?KNNEOLKJ@AJVA �R=HKNA @E @AB=QHP�
�I=P?DAO�

+A HEJAA @= � = �� ?KJPAJCKJK
QJ�EOPNQVEKJA \EB] ?DA ?KJPNKHH= OA OKJK
LNAOAJPE =NCKIAJPE K IAJK� OA JKJ ?A
JA OKJK� =HHKN= REAJA OP=IL=P=
H�EJBKNI=VEKJA ?EN?= H�QPEHEVVK 0Q=J@K
O?NERK O?NELP ?KIA MQAOPE�
LANOKJ=HIAJPA PAJ@K =@ EJ?HQ@ANA QJ
?KJPNKHHK LAN RANEBE?=NA ?DA ?E OE=
H�=NCKIAJPK \�D]� A�K ?KJBNKJP=NHK ?KJ
QJ= HEOP= @E =NCKIAJPE =??APP=PE (J
MQAOPK ?=OK RAJCKJK O=HP=PE CHE
=NCKIAJPE =??APP=PE� @=PK ?DA OP=PA
?AN?=J@K @AE JKIE @E BEHA� A@ c @QN=
=RANA QJ= HEOP= ?KJ ?QE B=NA QJ
?KJBNKJPK

+A HEJAA �� A �� ?NA=JK QJ=
LKOEVEKJA PAILKN=JA= EJ ?QE O=HR=NA E
/#%IAJPNA RAJCKJK LNK?AOO=PE @=HHK
O?NELP �@=PK ?DA LNEI= EH /#% REAJA
?KJRANPEPK ?KJ L@BPKPATP EJ IK@K @=
QPEHEVV=NA CNAL LAN B=NRE QJ= NE?AN?=
=HH�EJPANJK� 0QAOP= c QJ= LN=PE?=
?KIQJA LAN PAJANA LQHEPE E NEOQHP=PE
@AHHK O?NELP �AO JKJ H=O?E=NA E BEHA OL=NOE
LAN H= RKOPN= DKIA @ENA?PKNU�

+A NECDA �� A �� QO=JK EH ?KI=J@K
PN=L LAN ORQKP=NA HA ?=NPAHHA
PAILKN=JAA MQ=J@K HK O?NELP AO?A
�?KILNAOK MQ=J@K HK O?NELP REAJA
EJPANNKPPK @=HH�QPAJPA K @=H OEOPAI=� AO
MQ=J@K LNAIAPA ?PNH
?�

+A NECDA @= �� = �� OKJK QJ ?E?HK
\SDEHA] ?DA ?DEA@A = NELAPEVEKJA
=HH�QPAJPA QJ PANIEJA @E NE?AN?=� BEJK =
?DA JKJ REAJA EJOANEP= QJ= OPNEJC=
RQKP= 4J= RKHP= ?DA REAJA EJOANEP= QJ=
OPNEJC= RQKP=� EH LNKCN=II= R= =R=JPE
0QAOPK PANIEJA LQf =J?DA ?KJOEOPANA
EJ QJ= AOLNAOOEKJA NACKH=NA

+A NECDA @= �� = ��� OKJK QJ ?E?HK
\BKN] ?DA ?KJPNKHH= CHE =NCKIAJPE
L=OO=PE =HH= NE?AN?= @E MQ=H?QJK ?DA
EJEVE= LAN \PN=PPEJK]� ?DA OE LNAOQIA OE=
QJ =NCKIAJPK 2A BKOOE OP=PK H�=QPKNA
@E MQAOPK O?NELP� =RNAE KLP=PK LAN QJ
=NN=U @E KLVEKJE =??APP=PA A =RNAE
?AN?=PK LEQPPKOPK MQAOPA 2A EH RKOPNK
JKIA BEHA EJEVE=OOA ?KJ QJ PN=PPEJK�
EII=CEJK ?DA HK O?NELP B=HHENA>>A
"KIQJMQA� c N=NK ?DA = QJ BEHA RAJC=
@=PK QJ JKIA @AH CAJANA

+A NECDA @= �� = �� OKJK QJ ?E?HK
?DA EJ LN=PE?= B= H�EJRANOK @AH ?KJPNKHHK
ABBAPPQ=PK =HHA NECDA ����� �EJ@ERE@Q=
MQ=HOE=OE =NCKIAJPK ?DA JKJ EJEVE= ?KJ
QJ PN=PPEJK�� A LNAOQLLKJA ?DA OE= QJ
JKIA @E QJ BEHA 0QEJ@E EJEVE= QJ=
JQKR= HEJA= A OP=IL= \I=P?DEJC L=CAO
EJ �BEHAJ=IA���HEOP KBL=CAO�]  HH= BEJA
@KRNAOPA =RANA QJ= HEOP= @E KCJE /#% OQ
?QE ABBAPPQ=NA H= NE?AN?=� ?KOe ?KIA QJ=
HEOP= @E KCJE JQIANK @E L=CEJ= ?DA D=
QJ= ?KNNEOLKJ@AJV= ?KJ E PANIEJE
NE?AN?=PE +A QHPEIA @QA NECDA RE @EN=JJK

@KRA OKJK OP=PE O=HR=PE E NEOQHP=PE A
MQ=JPE /#% OKJK OP=PE PNKR=PE
+�ABBAPPER= NE?AN?= REAJA ABBAPPQ=P=
?KJRANPAJ@K KCJE L=CEJ= @AH /#% EJ
PAOPK �QO=J@K L@BPKPATP� A MQEJ@E
IAPPAJ@K EJ LELA EH ?KI=J@K CNAL ?KOe
@= ?AN?=NA E NEOQHP=PE 2A ?�c QJ=
?KNNEOLKJ@AJV=� REAJA NAOPEPQEPK EH
JQIANK @E L=CEJ= A IAOOK JAHH=
R=NE=>EHA �OAH� MQEJ@E ?KJPEJQ= ?KJ H=
L=CEJ= OQ??AOOER= #KLK EH ?DA ?E?HK BKN
NAH=PERK =HHA L=CEJA c PANIEJ=PK� RANNb
EJ?NAIAJP=PK EH JQIANK @AE /#% @KRA
OKJK LNAOAJPE ?KNNEOLKJ@AJVA �OA
?KNNEOLKJ@AJVA ?E OKJK�� RANN=JJK
AOPN=PPA EJ QJ BEHA PAILKN=JAK HA
L=CEJA NAH=PERA� NAOAPP=P= H= HEOP= @AHHA
L=CEJA ?KJ ?KNNEOLKJ@AJVA A MQEJ@E
IAOOK EJ IAIKNE= EH JKIA @AHH�QHPEIK
BEHA /#% KNECEJ=HA

+A NECDA @= �� = � �� ?KJPNKHH=JK OA
AOEOPA EH JQIANK @AE BEHA /#% =RAJPE
@AHHA ?KNNEOLKJ@AJVA 2A JK� JKJ ?E
OKJK OP=PA ?KNNEOLKJ@AJVA A EH
LNKCN=II= AO?A

+A NECDA @= � �� = � � � ?KLNKJK EH
?=OK @E QJ BEHA EJ ?QE ?E OE= QJ=
?KNNEOLKJ@AJV= �OP=IL= \� I=P?DEJC
/#% BEHA] A MQEJ@E OLKOP= EH BEHA
PAILKN=JAK JAH BEHA /#% BEJ=HA
?KJPAJAJPA E NEOQHP=PE� ?KO= ?DA AREP=
LNK>HAIE ?KJ L@BQJEPA� @=PK ?DA
MQAOPK PKKH OE =OLAPP= LEg @E QJ BEHA��
?KOE ?KIA ?KNNEOLKJ@AJVA IQHPELHA

0Q=J@K RAJCKJK PNKR=PA
?KNNEOLKJ@AJVA EJ LEg @E QJ BEHA /#%�
RANNb QPEHEVV=PK L@BQJEPA LAN QJENA E BEHA
EJ QJ QJE?K BEHA /#% ?KJ EH JKIA \�
I=P?DAO]

1EC= � � � 0QAOP= NEC= OP=IL=
OAILHE?AIAJPA EH JKIA @AH BEHA
NEOQHP=JPA� ?KOe ?DA H�QPAJPA LKOO=
PNKR=NHK

'K O?NAI=PK QJ LK� =H?QJE =OLAPPE
LNEJ?EL=HE @AHHK O?NELP LAN @QA N=CEKJE�
QJ= LAN AOOANA >NARA A H�=HPN= c ?DA LAN
?=LENA AO=PP=IAJPA ?KIA BQJVEKJ=
QJK O?NELP OAILHE?AIAJPA ?KJ H=
HAPPQN= A H�AOA?QVEKJA c QJ= >QKJ=
?=L=?EPb @= LKOOA@ANA� OKLN=PPQPPK OA
OE D= EJPAJVEKJA @E O?NERANA E LNKLNE
O?NELP K LNKCN=IIE 2A MQ=H?QJK D=
@KI=J@A L=NPE?KH=NE NAH=PERA = QJ=
OLA?EBE?= L=NPA @AHHK O?NELP� JKJ AOEPE =
I=J@=NIE QJ= >NARA AI=EH 2A =RAPA
MQ=HOE=OE =HPN= @KI=J@=� OQCCANEIAJPE
K NE?DEAOPA� I=J@=PAIE QJ�AI=EH =
HOSAOP��
B?I�CI=EH?KI� OEAPA E
>AJRAJQPE

mailto:lswest34@gmail.com
mailto:lswest34+fcm@gmail.com


BQHH ?EN?HA I=C=VEJA JN��  �  $� �� �

  ''//		,,''
+6D<FFA 74 �D4@= '58D>8 !! @@EEFF44 >>>>44DD88 ''DD4466>>88 EEGG --55GG@@FFGG ����		55<< FF

. N=?HA� ?DA BKNJEO?A EH OEOPAI=
@E CAOPEKJA @E @=P=>=OA

�1#!,2� HA=@AN JAH IKJ@K� KBBNA
QJ= HE?AJV= @E OREHQLLK HE>AN= LAN E
LNKLNE LNK@KPPE� I= CHE QPAJPE
	>QJPQ OAI>N=JK JKJ LKPANJA
CK@ANA "KIQJMQA JKJ PQPPK c
LAN@QPK LKE?Dd EJ MQAOPK =NPE?KHK
RE IKOPNANf ?KIA EOP=HH=NA A@
AOACQENA .N=?HA � � C1� $TLNAOO
$@EPEKJ OQHH= RANOEKJA ���>EP @E
4>QJPQ � ��� A � ��� �@KRNA>>A
BQJVEKJ=NA =J?DA OQ =HPNE OEOPAIE
>=O=PE OQ #A>E=J� I= JKJ H�DK
RANEBE?=PK� 2A OEAPA OANE=IAJPA
EJPAJVEKJ=PE = @ERAJP=NA CQNQ @AE
@=P=>=OA� MQAOPK c QJ IK@K B=?EHA
LAN KPPAJANA QJ =I>EAJPA
LNKBAOOEKJ=HA JAH MQ=HA B=NHK

0Q=JPK OACQA RE OLEACDANb
?KIA LNAHAR=NA EH L=??DAPPK NLI
�1A@ '=P /=?G=CA ,=J=CAN��
?KJRANPENHK EJ QJ L=??DAPPK @A>�
AOACQENA H� EJOP=HH=VEKJA EJEVE=HA @E
.N=?HA 7$ A EJEVE=NA =@ QO=NA
H� EJPANB=??E= .N=?HA = NEC= @E
?KI=J@K 20+�/HQO

"E OKJK =H?QJA HEIEP=VEKJE
.N=?HA c =@=PPK OKHK LAN
EJOP=HH=VEKJE 	>QJPQ = ���>EP ( H

@=P=>=OA O=Nb HEIEP=PK = QJ IANK
� � &! @E @=PE QPAJPA A QO= OKHK QJ
LNK?AOOKNA A JKJ KHPNA QJ &! @E
IAIKNE= +� EJOP=HH=VEKJA NE?DEA@A
=HIAJK �� � ,! ( @APP=CHE OQ .N=?HA
7$ LKOOKJK AOOANA REOPE LNAOOK�

DPPL���SSSKN=?HA?KI�PA?DJAPSK
NG�@=P=>=OA�@=P=>=OA�
PA?DJKHKCEAO�ATLNAOO�
A@EPEKJ�KRANREAS�EJ@ATDPIH

/AN O?=NE?=NA EH L=??DAPPK� c
JA?AOO=NEK ?NA=NA QJ =??KQJP
.N=?HA CN=PQEPK� QJ LNAVVK @=RRANK
LE??KHK @= L=C=NA A� EJ >=OA =HH= IE=
AOLANEAJV=� JKJ JA ?KJOACQA H=
LNAOAJV= @E I=PANE=HA JKJ NE?DEAOPK
JAHH= RKOPN= ?=OAHH= @E LKOP= (JKHPNA
H�AI=EH A H= L=OOSKN@ OAHAVEKJ=PA RE
BKNJEO?KJK H�=??AOOK =@ =HPNA QPEHEPU
@E OREHQLLK

/AN ?E=O?QJ= @E MQAOPA EOPNQVEKJE
c NE?DEAOPK H�QOK @E QJ A@EPKN @E
PAOPK ( ?KI=J@E @E AOAILEK
OQLLKJCKJK H�QOK @E CA@EP� LKE?Dd c
H�A@EPKN LNA@ABEJEPK @E 4>QJPQ� I=
LKPAPA QO=NA MQAHHK ?DA RKHAPA

/=OOK  � O=Nb JA?AOO=NEK O=LANA
EH PKP=HA @E 1 , EJOP=HH=P=� EJ >UPA

+= I=JEAN= LEg B=?EHA c RA@ANA EH
R=HKNA REOQ=HEVV=PK EJ �(ILKOP=VEKJE
@E 2EOPAI=� @=H @AOGPKL� I= LKPAPA
=J?DA QO=NA�

vxgr ovkz 0vkruw 0F phpru|

( H JQIANK @ARA AOOANA =HIAJK
�� � ,!� LAN ?KJRANPENHK EJ QJ
JQIANK AO=PPK @E >UPA� QO=PA H=
BKNIQH=� �� �	� ��������������� �
>UPA �IKHPELHE?=PA E &! LAN
� ������ ��� LAN KPPAJANA E >UPA�

2ACJ=PARE MQAOPK JQIANK
LAN?Dd OANRENb LEg =R=JPE 2A
@AOE@AN=PA =HHK?=NA LEg IAIKNE=
1 , LAN .N=?HA� HK LKPAPA B=NA� I=
EH IEJEIK c OKHEP=IAJPA OQBBE?EAJPA
LAN QJ OEJCKHK QPAJPA ?DA =RRE=
=LLHE?=VEKJE IQHPELHA

( NAOP=JPE ?KI=J@E OKJK PQPPE
@=PE @= PANIEJ=HA� =LNAJ@KHK EJ
4>QJPQ ?KJ "PNH
3

/=OOK !� .N=?HA � � C1� 7$
NE?DEA@A =HIAJK � &! @E OL=VEK @E
OS=L @EOLKJE>EHA /AN @APANIEJ=NA
OA ?�c OL=VEK @E OS=L @EOLKJE>EHA �EJ
CEC=>UPA�� c OQBBE?EAJPA @=NA MQAOPK
?KI=J@K�

iuhh 0j

"AN?=PA QJ= NEC= OEIEHA = MQAOP=�

Vzds= 46 3 46

(J MQAOPK AOAILEK� H= I=??DEJ=
D= � � &! @EOLKJE>EHE �EH PANVK
JQIANK� 2A JKJ =RAPA OL=VEK
OQBBE?EAJPA� @KRNAPA ?NA=NA QJ=
L=NPEVEKJA @E OS=L KLLQNA QJ BEHA @E
OS=L +A EOPNQVEKJE LAN B=NHK� ?KJ
4>QJPQ� OKJK LNKJP=IAJPA
@EOLKJE>EHE OQH SA> A MQEJ@E JKJ HA
NELAPANf MQE

��+! �! (*�	!&+,�$$�2!'&�

/=OOK "� O?=NE?=NA EH BEHA VEL
?KJPAJAJPA EH L=??DAPPK +EJQT ���
>EP @AJKIEJ=PK KN=?HA�TA�� � ���
� �T��<��NLI� OAHAVEKJ=J@KHK
@=HH= L=CEJ= LNA?A@AJPA� K
@ENAPP=IAJPA O?ACHEAJ@K�

DPPL���SSSKN=?HA?KI�PA?DJAPSK
NG�@=P=>=OA�@=P=>=OA�
PA?DJKHKCEAO�ATLNAOO�
A@EPEKJ�@KSJHK=@O�EJ@ATDPIH

/=OOK #� AOPN=NNA EH BEHA QO=J@K EH
OACQAJPA ?KI=J@K�

http://www.oracle.com/technetwork/database/database-technologies/express-edition/overview/index.html
http://www.oracle.com/technetwork/database/database-technologies/express-edition/downloads/index.html


BQHH ?EN?HA I=C=VEJA JN��  �  $� �� �

 '/,' 	 !&+,�$$�*� '*��$�
xq}ls rudfoh0{h04415130
4131{;9b971usp1}ls

/=OOK $� OA JKJ =RAPA E L=??DAPPE
=HEAJ� HE=EK� A QJETK@>?� @KRNAPA
EJOP=HH=NHE  /KE?Dd JKJ B=NAPA @=JJE
OA OKJK CEb EJOP=HH=PE� EJOANEPA EH
OACQAJPA ?KI=J@K�

vxgr dsw0jhw lqvwdoo dolhq
oledlr4 xql{rgef

/=OOK %� ?KJRANPENA EH L=??DAPPK
NLI @E NA@�D=P JAH L=??DAPPK @A>
@E 4>QJPQ� QO=J@K EH OACQAJPA
?KI=J@K�

vxgr dolhq 00vfulswv 0g
rudfoh0{h04415130
4131{;9b971usp

 HEAJ EILEAC= QJ LK� @E PAILK
JAH B=NA PQPPA HA ?KJRANOEKJE
NE?DEAOPA A JAH NE?KJBECQN=NA EH
L=??DAPPK NLI� I= LKPAPA QO=NA
MQAOPK PAILK LAN AOACQENA PQPPE E
L=OOE BEJK =H �/=OOK ,� AOACQENA
H� EJOP=HH=VEKJA�� I= JKJ LNKOACQEPA
KHPNA OAJV= ?DA EH L=??DAPPK KN=?HA�
TA�� � ���� �T��<��@A> OE= OP=PK
?NA=PK

/=OOK &� "NA=NA QJK O?NELP
?DG?KJBEC QO=J@K QJ A@EPKN @E PAOPE

+� EJOP=HHAN @E 1A@ '=P @b LAN
O?KJP=PK H�AOEOPAJV= @AH BEHA

�O>EJ�?DG?KJBEC� ?DA JKJ AOEOPA EJ
4>QJPQ -KJ ?=NE?=PA EH L=??DAPPK
?DG?KJBEC� >AJ?Dd @EOLKJE>EHA EJ
4>QJPQ� LKE?Dd LQf ?=QO=NA ANNKNE
/EQPPKOPK� ?NA=PA @ENAPP=IAJPA EH
BEHA QO=J@K EH ?KI=J@K�

vxgr jhglw 2velq2fknfrqilj

4J= RKHP= =LANPK EH BEHA RQKPK�
?KLE=PA A EJ?KHH=PA JAHH�A@EPKN EH
PAOPK IKOPN=PK EJ =HPK = @AOPN=

2=HR=NA EH BEHA A ?DEQ@ANA H�A@EPKN

/=OOK '� =LLHE?=NA KN= E LNEREHACE
@E AOA?QVEKJA =H BEHA
�O>EJ�?DG?KJBEC =LLAJ= ?NA=PK�
QO=J@K EH OACQAJPA ?KI=J@K�

vxgr fkprg :88
2velq2fknfrqilj

/KPAPA RANEBE?=NA ?DA HA
EILKOP=VEKJE OE=JK OP=PA
KLLKNPQJ=IAJPA =LLHE?=PA QO=J@K
EH ?KI=J@K�

ov 0o 2velq

#KRNAOPA RA@ANA�

0uz{u0{u0{ 4 urrw urrw 993
Qry 56 53=5< 2velq2fknfrqilj

/=OOK ( � @ABEJENA E L=N=IAPNE LAN
EH *ANJAH +EJQT

.N=?HA � � C1� 7$ NE?DEA@A
H� EILKOP=VEKJA @E =H?QJE L=N=IAPNE
=@@EVEKJ=HE @AH GANJAH /NEI=
?NAANAIK QJ BEHA @E ?KJBECQN=VEKJA
.N=?HA =@=PPK� QO=J@K H�A@EPKN� A
LKE NAJ@ANAIK LANI=JAJPE HA
EILKOP=VEKJE =LLHE?=J@KHA =H
GANJAH� ?KOe O=N=JJK EILKOP=PA =@
KCJE NE=RREK "NAE=IK EH BEHA QO=J@K
H�A@EPKN

vxgr jhglw 2hwf2v|vfwo1g2930
rudfoh1frqi

4J= RKHP= =LANPK EH BEHA RQKPK�
?KLE=PA A EJ?KHH=PA JAHH�A@EPKN EH

PAOPK EJ >=OOK

( H R=HKNA QO=PK LAN
GANJAHODII=T JAHH�QHPEI= NEC=
OKPPK ��������� �� c H�=IIKJP=NA
IEJEIK @E 1 , N=??KI=J@=PK
=JJKP=PK JAH /=OOK  

/AN QJ QOK @E .N=?HA EJ
=LLNAJ@EIAJPK� ?Ef c
LNK>=>EHIAJPA OQBBE?EAJPA� I= EH
R=HKNA LKPNA>>A AOOANA =QIAJP=PK
=H PKP=HA @AHH= 1 , JAH RKOPNK
OEOPAI=� OA HK @AOE@AN=PA �AOAILEK�
EH JQIANK JKJ JA?AOOEP= @E
?KEJ?E@ANA ?KJ EH PKP=HA @AHH= 1 ,�

&$2elq2edvk
& Wklv iloh zdv fuhdwhg iru/ dqg rqo| uhtxluhg iru wkh
& Rudfoh UGEPV 44jU5 [H lqvwdoodwlrq1
iloh@2hwf2lqlw1g2rudfoh0{h
li ^^ $ cwdlo 0q4 'iloh � juhs LQLWc ``> wkhq

hfkr AA 'iloh
hfkr *&&& EHJLQ LQLW LQIR* AA 'iloh
hfkr *& Surylghv= Rudfoh[H* AA 'iloh
hfkr *& Uhtxluhg0Vwduw= 'uhprwhbiv 'v|vorj* AA 'iloh
hfkr *& Uhtxluhg0Vwrs= 'uhprwhbiv 'v|vorj* AA 'iloh
hfkr *& Ghidxow0Vwduw= 5 6 7 8* AA 'iloh
hfkr *& Ghidxow0Vwrs= 3 4 9* AA 'iloh
hfkr *& Vkruw0Ghvfulswlrq= Rudfoh 44j [H* AA 'iloh
hfkr *&&& HQG LQLW LQIR* AA 'iloh

il
xsgdwh0uf1g rudfoh0{h ghidxowv ;3 34

& Rudfoh 44j [H nhuqho sdudphwhuv
& Whpsrudu| iloh xvhg iru Rudfoh Lqvwdoodwlrq
iv1iloh0pd{@9;48:77
qhw1lsy71lsborfdobsruwbudqjh@<333 98333
nhuqho1vhp@583 65333 433 45;
nhuqho1vkppd{@869;:3<45



BQHH ?EN?HA I=C=VEJA JN��  �  $� �� �

 '/,' 	 !&+,�$$�*� '*��$�
I= JKJ LQf ?KIQJMQA OQLAN=NHK�

2=HR=PA EH BEHA A ?DEQ@APA H�A@EPKN

5ANEBE?=PA HA EILKOP=VEKJE ?DA
=RAPA =LLHE?=PK� QO=J@K EH
?KI=J@K�

vxgr fdw 2hwf2v|vfwo1g2930
rudfoh1frqi

/=OOK )� ?=NE?=NA E L=N=IAPNE @AH
*ANJAH +EJQT

vxgr vhuylfh surfsv vwduw

0QAOPK ?KI=J@K @KRNA>>A
NAOPEPQENA�

phCp|Pdfklqh=Å' surfsv
vwrs2zdlwlqj

5ANEBE?=PA ?DA E L=N=IAPNE OE=JK
OP=PE ?=NE?=PE AOACQAJ@K EH
?KI=J@K�

vxgr v|vfwo 0t iv1iloh0pd{

#KRNA>>A NAOPEPQENA QJ MQ=H?KO=
@E OEIEHA�

phCp|Pdfklqh=Å' iv1iloh0pd{ @
::6599

/=OOK *� 2Q QJ OEOPAI= 4>QJPQ�
�@AR�ODI c @ABEJEPK ?KIA QJ HEJG =
�NQJ�ODI� I= QJ HEJG JKJ
OK@@EOBANb .N=?HA� MQEJ@E EH HEJG

@ARA AOOANA NEIKOOK A OKOPEPQEPK
?KJ QJ= ?=NPAHH= NA=HA ?DA REAJA LKE
IKJP=P= /AN B=NHK� AOACQEPA E
OACQAJPE ?KI=J@E�

vxgr up 0ui 2ghy2vkp

vxgr pnglu 2ghy2vkp

vxgr prxqw 0w wpsiv vkpiv 0r
vl}h@537;p 2ghy2vkp

�EH R=HKNA OEVA LQf =OOQIANA
MQ=HOE=OE R=HKNA BEJK =HH=
@EIAJOEKJA EJ ,! @AHH= LNKLNE=
1 ,� I= DK JKP=PK ?DA ���� c
@=RRANK OQBBE?EAJPA�

/AN NAJ@ANA LANI=JAJPE MQAOPE
?=I>E=IAJPE� c JA?AOO=NEK ?NA=NA
QJ =HPNK BEHA ?DE=I=PK 2�� ODI<HK=@
JAHH= ?=NPAHH= �AP?�N?�@� MQEJ@E c
JA?AOO=NE= QJ�=HPN= OAOOEKJA @E
CA@EP�

vxgr jhglw
2hwf2uf51g2V34vkpbordg

"KLE=PA A EJ?KHH=PA JAHH�A@EPKN EH
PAOPK EJ =HPK = @AOPN=

2=HR=PA EH BEHA A ?DEQ@APA H�A@EPKN

5ANEBE?=PA HA EILKOP=VEKJE
=LLHE?=PA QO=J@K EH ?KI=J@K�

ov 0o 2hwf2uf51g

#KRNA>>A AOOAN?E QJ= NEC=
=LLNKLNE=P= LAN EH JQKRK BEHA� OEIEHA
=HH= OACQAJPA�

0uz0u00u00 4 urrw urrw 5:6
Qry 56 53=74 V34vkpbordg

(ILKOP=PA KN= E LANIAOOE @E
AOA?QVEKJA LAN EH BEHA ?KJ EH
?KI=J@K�

vxgr fkprg :88
2hwf2uf51g2V34vkpbordg

5ANEBE?=PA EH >QKJ AOEPK�
NELAPAJ@K H�QHPEIK ?KI=J@K�

ov 0o 2hwf2uf51g

2A R= >AJA� H�=LLNKLNE=P= NEC=
NEOQHP=JPA @KRNA>>A AOOANA ?KOe�

0uz{u0{u0{ 4 urrw urrw 5:6
Qry 56 53=74 V34vkpbordg

4O=J@K EH ?KI=J@K IKQJP�
RANEBE?=PA ?DA EH BEHA OUOPAI
PAILKN=JAK ODIBO OE= OP=PK
?=NE?=PK� ?AN?=J@K QJ NEC= OEIEHA
=HH= OACQAJPA RANOK H= BEJA @AHH=
HEOP=�

vkpiv rq 2ghy2vkp w|sh
wpsiv+uz/vl}h@537;p,

/=OOK +� EH LNK?AOOK @E
EJOP=HH=VEKJA @E 1A@ '=P QPEHEVV=
H�QPEHEPU �>EJ�=SG� I=� LKE?Dd EJ
4>QJPQ MQAOP= c ?KHHK?=P= EJ
�QON�>EJ�=SG� c JA?AOO=NEK ?NA=NA
QJ HEJG OEI>KHE?K JAHH= LKOEVEKJA
LNAREOP= @= 1A@ '=P� H=J?E=J@K EH
OACQAJPA ?KI=J@K�

vxgr oq 0v 2xvu2elq2dzn
2elq2dzn

"NA=NA QJ= ?=NPAHH= @�=O?KHPK
RQKP= A QJ BEHA @�=O?KHPK =@ QOK @E

&$2elq2vk
& Wklv iloh zdv fuhdwhg iru dqg rqo| uhtxluhg e|
& wkh Rudfoh UGEPV lqvwdoodwlrq1
fdvh %'4% lq

vwduw, pnglu 2ydu2orfn2vxev|v 5A2ghy2qxoo
wrxfk 2ydu2orfn2vxev|v2olvwhqhu
up 2ghy2vkp 5A2ghy2qxoo
pnglu 2ghy2vkp 5A2ghy2qxoo
prxqw 0w wpsiv vkpiv 0r vl}h@537;p 2ghy2vkp
>>

-, hfkr huuru
h{lw 4
>>

hvdf



BQHH ?EN?HA I=C=VEJA JN��  �  $� �� �

 '/,' 	 !&+,�$$�*� '*��$�
.N=?HA� @ECEP=J@K E ?KI=J@E�

pnglu 2ydu2orfn2vxev|v

wrxfk
2ydu2orfn2vxev|v2olvwhqhu

&'& (*'����*� '$,*�
)-�+,' (-&,' �!&� Q @A@
H<8@8 6D84FA <> B466;8FFA AD46>8	
J8	  
�
�	 
�
J��3��
785 �H878D8
(4EEA ��


/=OOK ,� AOACQENA H� EJOP=HH=VEKJA

 OOE?QN=J@KRE @E AOOANA JAHH=
?=NPAHH= EJ ?QE c OP=PK ?NA=PK EH BEHA
KN=?HA�TA�� � ���� �T��<��@A> @E
?QE =H /=OOK %� EJEVE=PA
H� EJOP=HH=VEKJA ?KJ EH OACQAJPA
?KI=J@K�

vxgr gsnj 00lqvwdoo rudfoh0
{h044151304131{;9b971ghe

/=OOK -� NEIQKRANA =NPAB=PPE
AOPN=JAE =HH� EJOP=HH=VEKJA

/AN EILKOP=VEKJA LNA@ABEJEP=� H=
LNK?A@QN= @E EJOP=HH=VEKJA @E 1A@
'=P ?NA= QJ E?KJ= @E =RREK OQH
@AOGPKL� I= ?Ef JKJ BQJVEKJ= OKPPK
4>QJPQ� MQEJ@E K REAJA
NE?KJBECQN=P= KLLQNA ?=J?AHH=P=�
?KJ EH OACQAJPA ?KI=J@K�

up 'KRPH2Ghvnwrs2rudfoh{h0
jhwwlqjvwduwhg1ghvnwrs

/=OOK .� ?KJBECQN=NA
H� EJOP=HH=VEKJA @E .N=?HA

4J= RKHP= EJOP=HH=PK� LAN AOOANA
QO=PK� .N=?HA @ARA AOOANA LNEI=
?KJBECQN=PK +�QPEHEPU LAN B=NHK REAJA
H=J?E=P= ?KJ�

vxgr 2hwf2lqlw1g2rudfoh0{h
frqiljxuh

2E @KRN=JJK EJOANENA HA OACQAJPE
EJBKNI=VEKJE�

QJ= LKNP= '33/ R=HE@= LAN
.N=?HA  LLHE?=PEKJ $TLNAOO �=HIAJK
?DA JKJ =>>E=PA QJ >QKJ IKPERK
LAN JKJ B=NHK� =??APP=PA EH R=HKNA
LNA@ABEJEPK @E ���� LNAIAJ@K
$JPAN =H LNKILP�

QJ= OEJCKH= L=OOSKN@ LAN
AJPN=I>E CHE QPAJPE =IIEJEOPN=PKNE
282 A 2823$,� RANNb NE?DEAOP= @E
NAEJOANENH= LAN ?KJBANI= 2 +5 3$
04$23 / 226.1#�� a LAN
H�QPAJPA @E OEOPAI= �.N=?HA�

5ANNb LKE ?DEAOPK OA =RRE=NA EH
OANREVEK @AH @=P=>=OA
=QPKI=PE?=IAJPA KCJE MQ=HRKHP= OE
=RRE= EH ?KILQPAN a IKHPK
?KJRAJEAJPA =RANHK CEb =RRE=PK =H
HKCEJ� MQEJ@E NEOLKJ@ANA �8AO�
5A@NAPA�

Vwduwlqj Rudfoh Qhw Olvwhqhu1

/=OOK /� @KRN=JJK AOOANA
EILKOP=PA @ERANOA R=NE=>EHE
@�=I>EAJPA =BBEJ?Dd .N=?HA RAJC=
=RRE=PK� ?Ef REAJA B=PPK
IK@EBE?=J@K H�AOEOPAJPA BEHA
�J=O?KOPK� >=ODN?� QO=J@K EH
OACQAJPA ?KI=J@K�

vxgr jhglw 'KRPH21edvkuf

 CCEQJCAPA =HH= BEJA @AH BEHA
>=ODN? HA NECDA IKOPN=PA EJ BKJ@K

2=HR=PA EH BEHA A ?DEQ@APA H�A@EPKN
1E?=NE?=PA EH RKOPNK LNKBEHK
AOACQAJ@K EH ?KI=J@K�

FG 'KRPH

1 121suriloh

( H ?KI=J@K OKLN= c �LQJPK�
OL=VEK� LQJPK� OH=OD� LQJPK�� OACQEPE
@=HH= L=NKH= �LNKBEHA� ( H ?KI=J@K
EILEACDANb OKHK QJ OA?KJ@K LAN
AOOANA AOACQEPK A JKJ REOQ=HEVVANb
JQHH= OA H�AOA?QVEKJA R= = >QKJ BEJA

/=OOK 0�  RRE=NA .N=?HA

(J >=OA =HH= O?AHP= @E =RRE=NA K
IAJK .N=?HA =HH�=RREK� EH OANREVEK
KN=?HA�TA LKPNA>>A K IAJK AOOANA
CEb =RRE=PK $OACQENA EJ KCJE ?=OK EH
OACQAJPA ?KI=J@K�

vxgr vhuylfh rudfoh0{h vwduw

2A EH OANREVEK c CEb =RRE=PK�
NE?ARANAPA EH IAOO=CCEK�

Rudfoh Gdwdedvh 44j H{suhvv
Hglwlrq lqvwdqfh lv douhdg|
vwduwhg

&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&
& Wkh iroorzlqj olqhv zhuh dgghg rq pp2gg2|||| wr vxssruw
wkh xvh ri
& Rudfoh 44jU35 whuplqdo rshudwlrqv ^VTO-Soxv` e| ^\rxu
Qdph`
h{sruw RUDFOHbKRPH@2x342dss2rudfoh2surgxfw24415132{h
h{sruw RUDFOHbVLG@[H
h{sruw QOVbODQJ@c'RUDFOHbKRPH2elq2qovbodqj1vkc
h{sruw RUDFOHbEDVH@2x342dss2rudfoh
h{sruw OGbOLEUDU\bSDWK@'RUDFOHbKRPH2ole='OGbOLEUDU\bSDWK
h{sruw SDWK@'RUDFOHbKRPH2elq='SDWK
&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&
Vdyh wkh iloh dqg forvh wkh hglwru1 Uhordg |rxu suriloh e|
lvvxlqj wkh iroorzlqj frppdqgv=
fg 'KRPH
1 121suriloh



BQHH ?EN?HA I=C=VEJA JN��  �  $� �� �

 '/,' 	 !&+,�$$�*� '*��$�

 HPNEIAJPE� =LL=NENb�

Vwduwlqj Rudfoh Gdwdedvh 44j
H{suhvv Hglwlrq lqvwdqfh1

/=OOK 1� ?NA=NA QJ QPAJPA

/AN HA JKNI=HE =PPEREPb� @KRNAPA
?NA=NA QJK K LEg QPAJPE OQH
@=P=>=OA /AN B=NHK� QO=PA EH
?KI=J@K�

vtosoxv v|v dv v|vged

5ANNb IKOPN=PK EH OACQAJPA
IAOO=CCEK = ?KJBANI= ?DA
H� EJOP=HH=VEKJA D= =RQPK OQ??AOOK�

VTO-Soxv= Uhohdvh 4415131513
Surgxfwlrq rq Zhg Pd| <
45=45=49 5345
Frs|uljkw +f, 4<;5/ 5344/
Rudfoh1 Doo uljkwv uhvhuyhg1
Hqwhu sdvvzrug=

(JOANEPA H= L=OOSKN@ O?AHP= JAH
/=OOK .  OOQIAJ@K ?DA =>>E=PA
EJOANEPK MQAHH= ?KNNAPP=� RANNb
REOQ=HEVV=PK EH OACQAJPA IAOO=CCEK�
?KJBANI=J@K ?DA H= RKOPN=
EJOP=HH=VEKJA c NEQO?EP=�

Frqqhfwhg wr=
Rudfoh Gdwdedvh 44j H{suhvv
Hglwlrq Uhohdvh 4415131513 0
97elw Surgxfwlrq
VTOA

a >QKJ= LN=PE?= EILKOP=NA QJK K

LEg QPAJPE OAL=N=PE LAN HK OREHQLLK A
LAN H= OLANEIAJP=VEKJA� A BKNOA
LANOEJK QJK LAN ?E=O?QJ LNKCAPPK
OQ ?QE OP=PA H=RKN=J@K

"Ef LANIAPPANb @E QO=NA .N=?HA
OAJV= QO?ENA @=HH= OAOOEKJA
@AHH�QPAJPA ?KNNAJPA "KIA
AOAILEK� ?NAANAPA QJ QPAJPA
?DE=I=PK )KDJ0 A JA EILKOPANAPA
H= L=OOSKN@ EJ �)AHHK�� @ECEP=J@K EH
OACQAJPA ?KI=J@K�

fuhdwh xvhu MrkqT lghqwlilhg
e| Mhoor>

( H OEOPAI= NEOLKJ@ANb ?KJ�

Xvhu fuhdwhg1

 H BEJA @E ?KJ?A@ANA = )KDJ0 H=
?=L=?EPb @E ?KJJAPPANOE A @E QO=NA EH
OEOPAI= LAN ?NA=NA K =??A@ANA =E
@=P=>=OA� EJOANEPA EH ?KI=J@K�

judqw frqqhfw/ uhvrxufh wr
MrkqT>

/KPNAOPA K IAJK RKHAN
?KJ?A@ANA =HPNE LANIAOOE =HH= HEOP=�
?KIA =@ AOAILEK @>=� = OA?KJ@=
@AHHA RKOPNA JA?AOOEPb ( H OEOPAI=
NEOLKJ@ANb ?KJ�

Judqw vxffhhghg

1ELAPANA EH LNK?AOOK LAN ?NA=NA

MQ=HOE=OE =HPNK QPAJPA ?DA LKPNA>>A
AOOANA JA?AOO=NEK =H IKIAJPK

/=OOK 2� =QPAJPE?=NOE ?KIA
QPAJPA A ?KJBANI=NA HA KLAN=VEKJE

( H OACQAJPA ?KI=J@K RE
O?KJJAPPANb ?KIA =??KQJP 282 A RE
?KJJAPPANb ?KIA QPAJPA )KDJ0 LAN
?KJBANI=NA ?DA HA EILKOP=VEKJE
QPAJPA D=JJK =RQPK OQ??AOOK�

vtosoxv MrkqT2Mhoor

2A @ECEP=PA OKHP=JPK �OMHLHQO�� OE
LNAOAJPANb EH LNKILP 20+	/+QO EJ
=PPAO= @E QJ E@ QPAJPA A @E QJ=
L=OOSKN@ 4J IAPK@K IEJEI=HA LAN
RANEBE?=NA ?DA EH @=P=>=OA OE=
KLAN=PERK c @E AOACQENA EH OACQAJPA
?KI=J@K�

vhohfw v|vgdwh iurp gxdo>

( H OEOPAI= NAOPEPQENb QJ MQ=H?KO=
?DA =OOKIECHE= =�

V\VGDWH
00000000000000
80MXQ047

�!+!&+,�$$�*� '*��$�

/AN @EOEJOP=HH=NA
?KILHAP=IAJPA EH 1#!,2 .N=?HA�
AOACQENA E OACQAJPE ?KI=J@E @=
PANIEJ=HA�

vxgr 0v

2hwf2lqlw1g2rudfoh0{h vwrs

vxgr sv 0hi � juhs rudfoh �
juhs 0y juhs � dzn *~sulqw
'5Ä* � {dujv nloo

vxgr gsnj 00sxujh rudfoh0{h

vxgr up 0u 2x34

vxgr up 2hwf2ghidxow2rudfoh0
{h

vxgr xsgdwh0uf1g 0i rudfoh0{h
uhpryh

1EIQKRANA E OACQAJPE BEHA JKJ
LEg JA?AOO=NE�

vxgr up 2velq2fknfrqilj

vxgr up 2hwf2v|vfwo1g2930
rudfoh1frqi +srwuheeh qrq
hvlvwhuh,

vxgr up
2hwf2uf51g2V34vkpbordg

1EIQKRANA HA NECDA
LNA?A@AJPAIAJPA =CCEQJPA =HH=
BEJA @AH BEHA �'.,$�>=ODN?� JAH
/=OOK / "Ef LNARANNb @= MQ=HOE=OE
IAOO=CCEK @E =RREOK NAH=PERK =HH=
JKJ AOEOPAJV= @E BEHA MQ=J@K RANNb
=RRE=P= QJ= ODAHH

1EIQKRANA EH HEJG OEI>KHE?K =@
=SG�

vxgr up 2elq2dzn



BQHH ?EN?HA I=C=VEJA JN��  �  $� �� �

�D4@= c H�=QPKNA @AH HE>NK ��75+0'55
�#6#$#5' �4+#)'�A =PPQ=HIAJPA OP=
H=RKN=J@K OQH OACQEPK� ��75+0'55
�#6#$#5' �'5+)0 � �.#55�16'5�41/
�4+5616'.'�5 �:%'7/�

 '/,' 	 !&+,�$$�*� '*��$�
2RQKP=NA A MQEJ@E NEIQKRANA H=

?=NPAHH= �R=N�HK?G�OQ>OUO�

vxgr up 0Lu 2ydu2orfn2vxev|v

vxgr upglu 2ydu2orfn2vxev|v

��!2!'&! +(��!�$! +- (1, '&�

DPPL���BQHH?EN?HAI=C=VEJAKNC�EOOQA�LU�� � DPPL���BQHH?EN?HAI=C=VEJAKNC�EOOQA�LU���

DPPL���BQHH?EN?HAI=C=VEJAKNC�LUPDKJ�
OLA?E=H�A@EPEKJ�EOOQA�PDNAA�

DPPL���BQHH?EN?HAI=C=VEJAKNC�LUPDKJ�
OLA?E=H�A@EPEKJ�RKHQIA�BKQN�

DPPL���BQHH?EN?HAI=C=VEJAKNC�LUPDKJ�
OLA?E=H�A@EPEKJ�RKHQIA�BERA�

DPPL���BQHH?EN?HAI=C=VEJAKNC�LUPDKJ�
OLA?E=H�A@EPEKJ�RKHQIA�OET�

http://fullcirclemagazine.org/issue-py01/
http://fullcirclemagazine.org/issue-py02/
http://fullcirclemagazine.org/python-special-edition-issue-three/
http://fullcirclemagazine.org/python-special-edition-volume-four/
http://fullcirclemagazine.org/python-special-edition-volume-five/
http://fullcirclemagazine.org/python-special-edition-volume-six/


BQHH ?EN?HA I=C=VEJA JN��  �  $� �� �

  ''//		,,''
+6D<FFA 74 �>?8D (8DDK $$<<55DD88''9999<<6688 ((44DDFF88 �� 		 %%4466DDAA BB88DD 66AABB<<44DD88 99AA::>><<

-AHHA O?KNOA L=NPE ��� � �JQIANE ���
����� @E %",�� RE DK CQE@=PK @= QJ
BKCHEK EJ >E=J?K = QJ BKCHEK @E ?=H?KHK
LAN EH >EH=J?EK� ?KILHAP=IAJPA
BQJVEKJ=JPA #QA RKHPA =H IAOA QOK
MQ=H?KO= @E OEIEHA LAN B=NA EH IEK
>EH=J?EK @KIAOPE?K ,=JPAJCK EJ QJ
OKHK @K?QIAJPK BKCHE @E ?=H?KHK @E QJ
EJPANK =JJK @E >EH=J?EK� EH ?DA OECJEBE?=
?DA @QA RKHPA =H IAOA ?KLEK EH BKCHEK�
HK NEJKIEJK A IE =OOE?QNK @E =RANA
PQPPA HA ?KNNAPPA EILKOP=VEKJE LAN
EJOANENA QJ= ?KLE= @AH BKCHEK ?KNNAJPA
EJ QHPEI= LKOEVEKJA "NA@APAIE� @E
ANNKNE JA OKJK OP=PE ?KIIAOOE #E
I=HA@EVEKJE JA OKJK OP=PA H=J?E=PA
(JJK?AJPE ?KILQPAN OKJK OP=PE
IEJ=??E=PE "KJ EH PAILK� LKE?Dd OKJK
QJ AOOANA QI=JK EILANBAPPK A
B=HHE>EHA� DK @A?EOK ?DA =RARK >EOKCJK
@E NE@QNNA EH JQIANK @E L=OO=CCE
JA?AOO=NE LAN ?KILHAP=NA MQAOPK
?KILEPK� =H BEJA @E @EIEJQENA HA
LKOOE>EHEPb @E ANNKNA (H NEOQHP=PK c OP=P=
QJ= I=?NK EJ ?QE PQPPK MQAHHK ?DA
@ARK B=NA c @=NA QJ JQKRK JKIA =H
BKCHEK A H= I=?NK OE K??QL= @E PQPPK EH
NAOPK� =OOE?QN=J@KOE ?DA RAJC=
?KLE=PK A EJOANEPK =HH= BEJA @AHH= HEOP=
@AHHA O?DA@A (H ?KILEPK ?KHHEI=
LANBAPP=IAJPA ?KJ H�E@A= @EAPNK HA
I=?NK� QJ LNK?AOOK NELAPE>EHA ?DA

H�=QPKI=VEKJA LQf =??AHAN=NA K B=N
AREP=NA ANNKNE .CCE HK ?KJ@ERE@K ?KJ
RKE

!$ %�,'�' %�&-�$�

/AN =LLNAVV=NA QJ= I=?NK� OE @ARA
?=LENA RAN=IAJPA ?DA ?KO= OP=
B=?AJ@K LAN PA A CHE ANNKNE ?DA PQ LQKE
?KILEANA /ANP=JPK EJEVEANf ?KJ H=
@AO?NEVEKJA @AH LNK?AOOK I=JQ=HA�
?DA H= I=?NK NAJ@A LEg OAILHE?A 5E c
EJ NA=HPb LEg @E QJ IK@K LAN ?KLE=NA

QJ BKCHEK EJ "=H?� I= RE IKOPNANf
MQAHHK ?KJ HA BEJAOPNA @E @E=HKCK ?KJ
PQPPA HA KLVEKJE

%=NA ?HE? ?KJ EH P=OPK @AOPNK OQHH=
O?DA@= @AH BKCHEK ?DA OE @AOE@AN=
?KLE=NA A OAHAVEKJ=NA �2LKOP=�"KLE=
BKCHEK�  LL=NENb H= BEJAOPN=
�2LKOP=�"KLE= BKCHEK�� @=HH= MQ=HA
OAHAVEKJ=NA �"KLE=� 4JK @ACHE ANNKNE
?DA DK B=PPK c OP=PK @EIAJPE?=NA
MQAOPK L=OO=CCEK A =HH= BEJA =RARK
OKHK NEJKIEJ=PK EH IEK BKCHEK (J
�(JOANEO?E LNEI=�� OAHAVEKJ=NA H�QHPEI=
KLVEKJA �� OLKOP=NA =HH�QHPEI=
LKOEVEKJA �� 2A @EIAJPE?K ?Ef� EH BKCHEK
RANNb LKOEVEKJ=PK LNEI= @E MQAHHK
?KNNAJPA =JVE?Dd EJ ?K@= = PQPPE� @KRA
RKCHEK (JBEJA @ARK NEJKIEJ=NA EH
BKCHEK "E OKJK OP=PA RKHPA EJ ?QE� JAH
PAJP=NA @E NE?KN@=NA @E =LLHE?=NA >AJA
HA =HPNA EILKOP=VEKJE� DK @EIAJPE?=PK
@E ?=I>E=NA EH JKIA 0Q=J@K IE
?=LEP=� EH BKCHEK ?KLE=PK LNAJ@A EH
JKIA @AH BKCHEK =PPQ=HA ?KJ QJ �<��
=CCEQJPK =HH= BEJA %=NA ?HE? OQ .* LAN
AOACQENA HA EILKOP=VEKJE +K OK� OP=PA
LAJO=J@K ?DA JKJ c LKE ?KOe @=JJKOK�
I= @KLK =RAN O>=CHE=PK QJ L=EK @E
RKHPA� H�'QHG ?DA c EJ IA AO?A A RKCHEK
NKILANA PQPPK 5= >AJA� BKNOA OKJK
OKHK EK "AN?=NA @E >EH=J?E=NA EH >Q@CAP

@KIAOPE?K c =>>=OP=JV= BNQOPN=JPA
=J?DA OAJV= EH >KJQO @E ?KIIAPPANA
ANNKNE IAJPNA ?KLEK EH BKCHEK @E ?=H?KHK

$�%��*' �'(1+ ��,

+= I=?NK JKJ c IKHPK HQJC=
�L=CEJ= OACQAJPA� EJ =HPK = @AOPN=� A
LKPAPA @ECEP=NH= B=?EHIAJPA a EJKHPNA
LKOOE>EHA ?KLE=NH= @=
DPPL���L=OPA>EJ?KI�O�E3&F-�

+= I=?NK EJEVE= @E?DE=N=J@K PNA
R=NE=>EHE QPEHEVV=PA JAH ?KNLK @AHH=
I=?NK �2DAAP� � A �2DAAP�� OKJK
OPNEJCDA ?DA ?KJPANN=JJK E JKIE @AH
BKCHEK =PPQ=HA �2DAAP� � A @E MQAHHK
JQKRK �2DAAP�� += R=NE=>EHA �#K?�
?KJPANNb QJ NEBANEIAJPK =H
@K?QIAJPK ?KNNAJPA a @E?DE=N=PK
?KIA PELK .CCAPPK LAN?Dd EH
NEBANEIAJPK c = QJ KCCAPPK  /( @E
+E>NA.BBE?A

Grf @ WklvFrpsrqhqw

3DEO"KILKJAJP c H�=PPQ=HA
@K?QIAJPK =PPERK EJ +E>NA.BBE?A (J
MQAOPK ?=OK� H= I=?NK ?AN?= QJ BKCHEK
@E ?=H?KHK "=H?

Li QRW
Grf1vxssruwvVhuylfh

http://pastebin.com/s3iTGjN6


BQHH ?EN?HA I=C=VEJA JN��  �  $� �� �

 '/,' 	 $!�*�'��!��
+%frp1vxq1vwdu1vkhhw1Vsuhdgvkh
hwGrfxphqw%, wkhq

PvjEr{ %Wkl Pdfur Rqo|
Zrunv zlwk Fdof Vsuhdgvkhhwv%

H{lw Vxe
Hqg Li

+= @E?DE=N=VEKJA (B OE =OOE?QN= ?DA EH
@K?QIAJPK ?KNNAJPA OE= QJ BKCHEK @E
?=H?KHK "=H? 5ANEBE?= ?DA EH
@K?QIAJPK OQLLKNPE EH OANREVEK
2LNA=@ODAAP#K?QIAJP�
E@AJPEBE?=J@KHK ?KIA QJ BKCHEK @E
?=H?KHK "=H? A JKJ MQ=H?DA =HPNK PELK
@E @K?QIAJPK 2A JKJ c QJ BKCHEK @E
?=H?KHK H= I=?NK =LNA QJ= BEJAOPN= @E
IAOO=CCEK ?DA =RREO= H�QPAJPA @AH
?KNNAPPK BQJVEKJ=IAJPK OKHK ?KJ
BKCHE @E ?=H?KHK += I=?NK LKE AOACQA
QJ �$TEP 2Q>� LAN QO?ENA OAJV=
AOACQENA =HPNK ?K@E?A

Vkhhw4 @
Grf1FxuuhqwFrqwuroohu1DfwlyhVk
hhw1Qdph

+= I=?NK QPEHEVV= H�KCCAPPK #K?
LAN AOPN=NNA EH JKIA @AH BKCHEK
=PPQ=HA += JKP=VEKJA @E
?KJ?=PAJ=IAJPK ?KJ LQJPE QO= QJ=
LNKCNAOOEKJA LAN =RANA I=CCEKNE
@APP=CHE "QNNAJP"KJPNKHHAN c QJ
NEBANEIAJPK =H OANREVEK ?DA ?KJPNKHH= EH
@K?QIAJPK  ?PERA2DAAP c QJ
NEBANEIAJPK =H BKCHEK =PPERK ?KNNAJPA
JAH @K?QIAJPK (JBEJA� -=IA NE?=R= EH
JKIA @AH BKCHEK ?KNNAJPA� ?DA REAJA
=OOACJ=PK =HH= R=NE=>EHA 2DAAP� 

Vkhhw5 @ LqsxwEr{ +%Hqwhu Qdph
iru Frslhg Vkhhw=%/ %Frs|
Vkhhw%/ Vkhhw4,

/AN KPPAJANA EH JKIA @AH JQKRK
BKCHEK� H= I=?NK QPEHEVV= H= BQJVEKJA
(JLQP!KT� ?DA LNAJ@A PNA =NCKIAJPE�
^ += NE?DEAOP= @= IKOPN=NA =HH�QPAJPA
��$JPAN -=IA BKN "KLEA@ 2DAAP���
^ (H PEPKHK @AHH= BEJAOPN= (JLQP!KT
��"KLU 2DAAP��
^ (H PAOPK LNA@ABEJEPK �QPEHEVV= OKHK EH
JKIA @AH BKCHEK :2DAAP� ; ?KIA PAOPK
LNA@ABEJEPK�

2A H�QPAJPA B= ?HE? OQ .*� H=
(JLQP!KT NAOPEPQENb H= OPNEJC= EIIAOO=
JAHH= ?=OAHH= @E PAOPK� KLLQNA EH PAOPK
LNA@ABEJEPK MQ=J@K JKJ RAJCKJK

=LLKNP=PA IK@EBE?DA 2A H�QPAJPA B=
?HE? OQ  JJQHH=� REAJA NAOPEPQEP= QJ=
OPNEJC= RQKP=

Li Vkhhw5 @ %% Wkhq H{lw Vxe

Gr Zkloh
Grf1Vkhhwv1kdvE|Qdph+Vkhhw5,

Vkhhw5 @ LqsxwEr{+Vkhhw5
. b

% douhdg| h{lvwv/ vhohfw
d gliihuhqw qdph=%/ %Frs|
Vkhhw%/ Vkhhw5 . %5%,

Li Vkhhw5 @ %% Wkhq H{lw
Vxe
Orrs

.N=� H= I=?NK @ARA QPEHEVV=NA QJ
LK� @E HKCE?= LAN @APANIEJ=NA ?KIA
LNK?A@ANA +�(B ?KJPNKHH= OA H= OPNEJC=
NAOPEPQEP= c RQKP= 2A c ?KOe� OECJEBE?=
?DA c OP=PK LNAIQPK EH LQHO=JPA

 JJQHH=� MQEJ@E REAJA AOACQEPK �$TEP
2Q>� �$TEP 2Q>� AO?A @=HH= I=?NK
OAJV= AOACQENA LEg EH ?K@E?A
NEI=JAJPA

(H #K 6DEHA  +KKL ?KJPNKHH= OA QJ
=HPNK BKCHEK JAH @K?QIAJPK "=H? D= HK
OPAOOK JKIA (H IAPK@K D=O!U-=IA
RANEBE?= EH JKIA BKNJEPK = BNKJPA @AE
JKIE @E PQPPE E BKCHE @AHH= ?KHHAVEKJA 2A
REAJA NEHAR=P= QJ= ?KNNEOLKJ@AJV=� H=
I=?NK QPEHEVV= QJ (JLQP!KT LAN
NE?DEA@ANA =HH�QPAJPA QJ JQKRK JKIA
JKJ AOEOPAJPA (H #K 6DEHA  +KKL
RANNb AOACQEPK BEJ MQ=J@K EH JKIA EJ
2DAAP� JKJ =RNb ?KNNEOLKJ@AJVA ?KJ
EH JKIA @E KCJE =HPN= O?DA@= +�(B
=HH�EJPANJK @AH ?E?HK PANIEJ= H= I=?NK

Vxe Frs|Vkhhw
glp Vkhhw4 dv Vwulqj
glp Vkhhw5 dv Vwulqj
glp Grf dv Remhfw
Grf @ WklvFrpsrqhqw

Li QRW Grf1vxssruwvVhuylfh+%frp1vxq1vwdu1vkhhw1VsuhdgvkhhwGrfxphqw%, wkhq
PvjEr{ %Wklv Pdfur Rqo| Zrunv zlwk Fdof Vsuhdgvkhhwv%
H{lw Vxe

Hqg Li
Vkhhw4 @ Grf1FxuuhqwFrqwuroohu1DfwlyhVkhhw1Qdph
Vkhhw5 @ LqsxwEr{+%Hqwhu Qdph iru Frslhg Vkhhw=%/ %Frs| Vkhhw%/ Vkhhw4,
Li Vkhhw5 @ %% Wkhq H{lw Vxe
Gr Zkloh Grf1Vkhhwv1kdvE|Qdph+Vkhhw5,

Vkhhw5 @ LqsxwEr{+Vkhhw5 . b
% douhdg| h{lvwv/ vhohfw d gliihuhqw qdph=%/ %Frs| Vkhhw%/ Vkhhw5 . %5%,
Li Vkhhw5 @ %% Wkhq H{lw Vxe

Orrs
Grf1Vkhhwv1Frs|E|Qdph+Vkhhw4/ Vkhhw5/ Grf1Vkhhwv1Frxqw,

Hqg Vxe



BQHH ?EN?HA I=C=VEJA JN�� ��  $� �� �

 '/,' 	 $!�*�'��!��
OA OE LNAIA  JJQHH= 2A EH JKIA JKJ
?KEJ?E@A BEJ @=HH�EJEVEK� EH ?E?HK JKJ
REAJA I=E AOACQEPK 0QAOPK
EILA@EO?A ?DA @QA BKCHE =>>E=JK HK
OPAOOK JKIA

&',�� += OKPPKHEJA=PQN= �<� JAHH=
@E?DE=N=VEKJA (JLQP!KT REAJA QO=P=
LAN @ERE@ANA QJ= NEC= HQJC= EJ NECDA
LEg ?KNPA +E>NA.BBE?A !=OE?
NE?DEA@A ?DA EH ?=N=PPANA @E
OKPPKHEJA=PQN= OE= H�QHPEI= ?KO=
OQHH= NEC= -EAJPA� JA=J?DA QJK
OL=VEK� LQf OACQENHK 0Q=J@K HA
NECDA OKJK QJEPA EJ MQAOPK IK@K�
+E>NA.BBE?A !=OE? HA RA@A ?KIA QJ=
QJE?=

Grf1Vkhhwv1Frs|E|Qdph +Vkhhw4/
Vkhhw5/ Grf1Vkhhwv1Frxqw,

+�QHPEI= NEC= @AHH= I=?NK N=??KCHEA
EJOEAIA PQPPK MQAOPK H=RKNK
LNAL=N=PKNEK LAN AOACQENA EJBEJA H=

?KLE= 2DAAPO c QJ NEBANEIAJPK =HH=
N=??KHP= @E BKCHE JAH @K?QIAJPK
"KLU!U-=IA c EH IAPK@K ?DA @E B=PPK
?KLE= EH BKCHEK A HK OLKOP= EJ ?K@= =
PQPPE E BKCHE (H IAPK@K "KLU!U-=IA
D= � L=N=IAPNE�
^ (H BKCHEK @= ?QE ?KLE=NA �2DAAP� �
^ (H BKCHEK EJ ?QE ?KLE=NA �2DAAP��
^ += LKOEVEKJA @AH JQKRK BKCHEK
�#K?2DAAPO"KQJP�

"KQJP c EH JQIANK PKP=HA @E BKCHE
@AHH= ?KHHAVEKJA �2DAAPO� /KE?Dd EH
JQIANK @AE BKCHE c NABANAJVE=PK
L=NPAJ@K @= VANK� H�QOK @E "KQJP MQE
LKJA EH JQKRK BKCHEK =HH= BEJA

�*��*� !$ %'�-$'%��*' �!

��$�

0Q=J@K DK OREHQLL=PK A O?NEPPK H=
I=?NK "KLU2DAAP� DK ?NA=PK QJ

IK@QHK I=?NK LAN "=H? 0QE LKPNAE
IAIKNEVV=N?E MQAOP= I=?NK� ?KOe
?KIA MQ=HOE=OE I=?NK BQPQN=
LNKCAPP=P= LAN EH LNKCN=II= "=H? a
QJ= >QKJ= E@A= MQAHH= @E N=CCNQLL=NA
I=?NK OEIEHE EJOEAIA

/AN ?NA=NA EH IK@QHK� �2PNQIAJPE �
,=?NK � .NC=JEVV= I=?NK �
+E>NA.BBE?A !=OE?� 2E =LNA H= BEJAOPN=
�,=?NK +E>NA.BBE?A !=OE?� %=PA ?HE? OQ
�&AOPEKJA� LAN KPPAJANA H= BEJAOPN=
�+E>NA.BBE?A� &AOPEKJA ,=?NK !=OE?�
(J �,=?NK LANOKJ=HE � 2P=J@=N@�� ?�c
QJ IK@QHK LNA@ABEJEPK @E JKIA
�,K@QHA� � 2AHAVEKJ=PAHK A B=PA ?HE? OQ
�$HEIEJ=� "KJ �2P=J@=N@� OAHAVEKJ=PK�
B=PA ?HE? OQ �-QKRK� "DE=I=PA EH
JQKRK IK@QHK �"=H?� A B=PA ?HE? OQ .*
A LKE OQ "DEQ@E

.N= PKNJ=PA JAHH= BEJAOPN= �,=?NK
+E>NA.BBE?A !=OE?�� OAHAVEKJ=PA EH
JQKRK IK@QHK �"=H?� =LLAJ= ?NA=PK A
B=PA ?HE? OQ �,K@EBE?=� 2E =LNENb H�A@EPKN
@AHHA ,=?NK @E +E>NA.BBE?A $HEIEJ=PA
�2Q> ,=EJ� A �$J@ 2Q>� ?NA=PE
=QPKI=PE?=IAJPA #ECEP=PA K ?KLE=PA
A EJ?KHH=PA H= I=?NK 2DAAP"KLU
JAHH�A@EPKN 2=HR=PA EH IK@QHK A
?DEQ@APA H�A@EPKN

.�*!�!��*� $� %��*'

#KLK =RAN @ECEP=PK A O=HR=PK H=
I=?NK� RKNNAPA LNKR=NH= LAN
=OOE?QN=NRE @E =RAN @ECEP=PK PQPPK
?KNNAPP=IAJPA /AN LNEI= ?KO=� =LNEPA
QJ @K?QIAJPK "=H? K ?NA=PAJA QJK
JQKRK /KPAPA MQEJ@E RANEBE?=NA H=
I=?NK =J@=J@K OQ �2PNQIAJPE �



BQHH ?EN?HA I=C=VEJA JN���  $� �� �
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( JKOPNE CHKNEKOE NALKNPAN OP=JJK
=PPQ=HIAJPA LQ>>HE?=J@K ?KJ
NACKH=NEPb JKPEVEA =CCEKNJ=PA
OQH OEPK LNEJ?EL=HA @E %QHH "EN?HA

%=PA ?HE? OQH HEJG -$62 JAH
IAJQ @AH OEPK EJ ?EI= =HH=
L=CEJ= A RA@NAPA E OKII=NE
@AHHA JKPEVEA

(J =HPANJ=PER=� @=PA QJ�K??DE=P=
=HH= L=NPA @AOPN= @E MQ=HOE=OE
L=CEJ= @AH OEPK A RA@NAPA HA
?EJMQA JKPEVEA LEg NA?AJPE

2AJPEPARE HE>ANE @E ?KIIAJP=NHA
/NK>=>EHIAJPA MQ=H?KO= LQf
BQKNEQO?ENA @=H OEPK LAN BEJENA
OQHH= NEREOP=�<H8DF<F8H<�

+= OPKNE= H=RKN=PER=� @E
LNKCN=II=VEKJA A EJBKNI=PE?= @E
�>?8D (8DDKEJ?HQ@A QJ  LLHA (($� ?KJ
=H?QJE  IEC=� QJ CAJANKOK =EQPK @E
#.2 A 6EJ@KSO A QJ= OLKHRAN=P= @E
4JET� EH PQPPK >AJ IAO?KH=PK ?KJ +EJQT
A 4>QJPQ (H OQK >HKC c
DPPL���AALANNUSKN@LNAOO?KI
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,=?NK � $OACQE I=?NK� 2KPPK
�+E>NANE=�� OAHAVEKJ=PA �,=?NK
LANOKJ=HE � 2P=J@=N@ � "=H?� -AHH=
RK?A �-KIA I=?NK� OAHAVEKJ=PA
�"KLU2DAAP� A B=PA ?HE? OQ $OACQE
(JOANEPA QJ JKIA LAN EH BKCHEK ?KIA
�-QKRK %KCHEK� %=PA ?HE? OQ .* 2A
PQPPK c =J@=PK >AJA� REAJA ?NA=PK QJ
JQKRK BKCHEK ?KJ EH JKIA ?DA CHE =RAPA
=OOACJ=PK 5KNNAPA NELAPANA EH PAOP
OAJV= ?=I>E=NA EH JKIA LAN RA@ANA OA
H= I=?NK NE?DEA@A @E ?=I>E=NA EH JKIA
(JKHPNA RKNNAPA =OOE?QN=NRE ?DA H=
I=?NK OE EJPANNKIL= MQ=J@K B=PA ?HE?
OQ  JJQHH= =JVE?Dd OQ .* /AN H= LNKR=
BEJ=HA� =LNEPA QJ @K?QIAJPK @E PAOPK
A@ AOACQEPA H= I=?NK #KRNAOPA
KPPAJANA EH IAOO=CCEK ?DA RE EJBKNI=
?DA H= I=?NK BQJVEKJ= OKHK OQ BKCHE @E
?=H?KHK

&',� � -AH JQIANK �� @E %QHH "EN?HA
�+E>NA.BBE?A /=NPA � �� ,=?NK�� RE DK
IKOPN=PK ?KIA ?NA=NA QJ
?KHHAC=IAJPK = QJ= I=?NK JAH
,AJQ 0QAOPK c QJ >QKJ ?=J@E@=PK
LAN P=HA ?KHHAC=IAJPK "NA=PA EH
,AJg A EH ?KHHAC=IAJPK EJ "=H?

+A I=?NK ?KIA "KLU2DAAP
LKOOKJK =??AHAN=NA E RKOPNE LNK?AOOE A
EILA@ENRE @E ?KIIAPPANA ANNKNE� ?DA c
H�E@A= @EAPNK =HHA I=?NK 0QAOPK c OKHK
QJ AOAILEK @E MQAHHK ?DA OE LQf B=NA
?KJ HA I=?NK� I= LKPAPA O?NERANA HA
RKOPNA I=?NK LAN AOL=J@ANA H�QOK K HA
?=L=?EPb @E QJK MQ=HQJMQA @AE
LNKCN=IIE @E +E>NA.BBE?A� K
OAILHE?AIAJPA LAN NE@QNNA QJ
?KILEPK ?DA OE B= OLAOOK 4J= NE?AN?=
OQ &KKCHA LAN �+E>NA.BBE?A !=OE?� c
QJ >QKJ LQJPK LAN EJEVE=NA = EIL=N=NA
@E LEg

(H /K@?=OP 4>QJPQ PN=PP= PQPPA HA
QHPEIA JKPEVEA A JKREPb ?DA OE
LNAOAJP=JK =CHE QPAJPE @E 4>QJPQ
+EJQT A =E B=J @AH OKBPS=NA HE>ANK EJ
CAJAN=HA += N=OOACJ= c NERKHP=
P=JPK =HH�QPAJPA LEg BNAO?K MQ=JPK
=H LNKCN=II=PKNA LEg AOLANPK +A
JKOPNA @EO?QOOEKJE NECQ=N@=JK HK
OREHQLLK @E 4>QJPQ I= JKJ OKJK
A??AOOER=IAJPA PA?JE?DA 2E=IK
=>>=OP=JV= BKNPQJ=PE @= =RANA
MQ=H?DA CN=@EPK KOLEPA JAHHK ODKS
= L=OO=N?E JKREPb @E LNEI= I=JK
OQCHE QHPEIE A??EP=JPE OREHQLLE = ?QE
OP=JJK H=RKN=J@K� EJ IK@K
?KILNAJOE>EHA = PQPPE� /=NHE=IK
EJKHPNA @AHH= ?KIQJEPb 4>QJPQ A @E
?KO= HA EJPANAOO= +K ODKS c KBBANPK
@=E IAI>NE @AHH= ?KIQJEPb 4>QJPQ
+EJQT @AH 1ACJK 4JEPK $@ AOOAJ@K
?KLANP= @=H "K@E?A @E ?KJ@KPP= @E
4>QJPQ c =@=PP= = PQPPE

+K ODKS c PN=OIAOOK HERA KCJE @QA
OAPPEI=JA EH I=NPA@e OAN= �KN=
EJCHAOA� A@ c @EOLKJE>EHA LAN EH
@KSJHK=@ EH CEKNJK OACQAJPA
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http://eeperry.wordpress.com
http://podcast.ubuntu-uk.org/























