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1. Einfuhrung

( QW LFN O 9 HUE UH LWXQJ

81 s LV HL Z H Y HUE UHLWHWH % HWJLHE VV\ VWHP GD H HwW - DK UH HQX W
VW QG L Z HLWUHQW LFNH Z LUG ( Z X UG O % HWLHE V\ VWH | ' RUNVWWIRQ
* UR% UHF KQ H HQW RUIH LV GHVKDO GRU P HK YHUEUHLW DO L % HUHLF H
3 HUVRQ D + RP & RP SX WH $ OO QDP KDIW + HUVWHOM : RUNVWWRQ V GL
Y LHQ DF DO 3 COWWRU & 9 6\ VWVHP H HLQJ HVHW Z HUGHQ ELHW DXF 81 )
DO % HWJLHE V\ VWH DQ % HLVSLHO VL + HZ H 3 DF NDU + 3 8 Y 8 OWL[
, % $ ., 6 LOLF * UDSK LF , UL[

L ( QW LFNOXQ GH % HWILHE V\ VWHP H Z X UG HUVFKLHGHQHQ ] HLW HLV NRQ
NX UULHUHQGH , QWHUHVVHQJ UXSS H UDQJ HWILHEHQ V D HUVFKLHGHQ 9 HUVLRQ H

DP DXF % H] HLFKQXQ JHQ HQWWQGHQ ' L Z LFKWU VW VLQG

X % H / DEV 81 ) HUVLRQ 9 HUVL DN W H 9 HUVL
X 8 QLYHUVLW R & DOURUQLD % 6 % 6 ' CHW W 9 HUVL % 6 ' DXF DO
SXE OL GR P DL ,P SCHP HQWIHHUXQ ) UHH % 6 ] , QWO 3 UR] HVWRUH HUl- JEDU

X $ 7 7 81 s 6\ VWH " 6\ VWH 9 DN W H 81 , 6\ VWH 5 HHD V
9 LHO NR PP HU] LH YHUI« JEDU 81 o 6\ VWHP E DVLHUH ] = DX HLQH 81 )
6\ VWH 5 HHD V GD X KHUVWHOMUVS H] LILVFK ( UZ HLWHUXQ JH HUJI Q] Z XUGH

D % HGLHQV\ VWH 81 ) LV NR PP DQGR RULHQWHUW H JLE DEH YHUVFKLHGHQ
(Wl Q] XQJHQ GL 81 s P HLQH J UDILVFKH % HGLHQRE HUIQF K : LQGR Zz
6\ VWHP HUZ HLWHUQ ' DP Z LU L % HGLHQXQ GH 6\ VWP HUK HE OLF HUCHLF K WHUwW
$ XF LH LQG H P DQ YHUVFKLHGHQ 9 DULDQWHQ GL KHUVWOM UVS H] LI LVFK
( LJHQVFKDIW DEHQ 6 LHWH ] % GL ) LUP H + HZ H 3 DFNDUG 6 H 6 LOLF
* UDSK LF HLJ HQ : LQGR 6\ VWP Q $ o™ 6\ VWVHP H OHJ GD : LQGR
6\ VWH P HLV DEJHNe U] RG H 5 ] 6\ VWP 9 HUVL 5 HHD V 1
* UXQG H VLHK . DSLW
6 H HLQLJH -DKUH JLE H HLQ LQWUHVWDQW $ OWMUQDWLY ] PP HU] LH HQW LFNHO
WH HUWLHE HQH 81 oy 6\ VWVHP HQ 0 !, 18; LV HL 81 o ' HULY D
HQWW QG HQ GD DX DO JIQJLIH 3& 3 CODWWRUP H Xl | KL LV DO IUHL
6 RIW DU NR VWHQCR EHQX W Z HUGH DQQ !, LV. NR P SDWEH 1 X 81 )
6\ VWH 5 HHD V Dov H DNWHO®IQ ] DKQUHLFKH ) LUP H WHUVW W WH
NR PP HU] LHO®™ 9 HUVLRQ ' DP VWHK GH LQWHUHVV LHUWH 3& %HOX WH HLQ
$ OWUQDWLY 1 % HWILHE VV\ VWHP H H ) LUP D O LFURVRI ]X 9 HU<JXQJ P D D
EHLG 6\ VWP XF URE GHP R DX HLQH 5 HF KQ H LQVW OOH UH >6 FKP LGW @' D
6 S HN WX GH $ QJHER W UHLFK URIHVVLRQ H DX | E HUHLWHWH P IDQJUHLFKH
, QVW O WIRQ H DX &' 52 > LHWILF K @ 1 9 HUVLRQ HQ GL ] XP h EH J HGDF K
VL % e+ FKHU H & RP SX WHU] HLW/F K ULI WH HLOWHJ HQ >. RICHU 3 HW NH

LHWILF K @




* UXQG OHJ HQG (LJHQVF KDIWHQ

81 s LV HL 0 XOWKVHU 0 XOWLDVNLQJ V\ VWHP 9 LHO ( LJHQVFKDIW H
% HWILHE V\ VWHP H Y HUVWHK P D EHVWHU Z H P D Z HL% Z HOFK ) XQN WIRQ DOLW
GDP YHUEXQG H LVW >% XUP HLVWHU @ >+ HURO @ >6 FKQ HLGHU @

0 XONXVHUV\ VWP

) HLQH 0 X OWKVHUV\ VWHP XVH HQJO 1I- 1 XWH NQQ H P HKUHU 1 XWH JOHLFK

] HLWL P HLQH & RP SX W DUEHLWQ

8 GD ] UHD OVLHUHQ P D % HWILHE VV\ VWA GDI - VRUIHQ GD MGH 1 XWH QX
GL ' DWHLH ' DWHQ 3 URJUDPP H * HU W VLHKW GL LK J HK] UH 1z GL LK

DQG HUH 1 XWH X 9 HU-«JXQ VVWH O Z RO®IQ , GLHVH = XVDPP HQK DQ XQ WHU
VFKHLGH P D L 81 ) 1 Z LVFKH ( LJHQW P H 1 XWH HLQH ' DWHL ' L
1 XW XQ ND L WHUVFKLHGOLFKH 8 P IDQ HUCD XE Z HUGHQ ] % ND H ( LJHQ
WP H HLQH ' DW IHVWBJHQ GD DQGHU 1 XWH VHLQ ' DW ]Z D OHVHQ DEH QLFK
Y HUl QG HU U HQ * HQDXV D H DEH DX F ' DWHLH P SCH YR HP GH

= XJULIl H VFKe WHQ DO/ |- DQGHU 1 XWH XQ VLFKWED P DFKHQ

LHVH . RQ]HS VHW YR UDXV GD D % HWLHE VV\ VW VHLQ 1 XWH HLQG HXWL
LGHQWI L] LHUH DQQ ' D] P HL 1 XWH ]XQIF KV HLQP D EHL 6\ VW  UHJ LVWLHU
DQJHP HOGHW Z HUGHQ ' D LV QX HLQP D QRW HQGL] G L =XVDPP HQKDQ P

GH 5 HJ LVWLHUXQ DOO Z LFKWU H * DW JHVSHLFKHU Z HUGH LPP H X

9 HUI+ JXQ VWHKHQ

0 GH 5 HJLVWLHUXQ  HUKI HGH 1 XWH HLQH VRJ DFFRXQ W HQJO I+« %HQX W HU
NRQ WB GD EHVWPP W 5 HFKW 5 HVVRX UFH P ID%W ' H =XJDQ ] HLQH
DFF RXQ Z LU H HLQ % HQX W HUN HQQXQ DXF VHU LG RJILQ GL O 6\ QRQ \
I+ HLQH 1 XWH GLHQW J HUHJ HOW ° VRCOFK % HQX W HUNHQQXQ J H I HQ WOE HNDQQ
VLQG P VLF  MGH 1 XWH EH GHU $ QP HOGXQ ] + La LQH JHKHLP H 3DW
Z RUM CHJLWIP LHUHQ 6 RMDQJ GD 3DWZ RU JHKHL ECHLEW VL DOO ' DWH HLQH
1 XW HU ] XY HUD WL YR = XJULIl H UF ) UHP G JHVFKe WW

81 VW GH 1 XWH . RPP DQGR ]X 9 HUI-JXQJ P GHUH + La GL R J

= XVDPP HQK | QJ NRQ WR OOHUH DQQ

0 XOMW VN LQJ VN VWH P

81 s HUP | J OIFK H QLFK QX P HKUHUH 1 XWHUQ GD 6\ VWH JCHLFK] HLWL ]
EHQX W HQ VRQG HU VVH H MHGH 1 XWH HL P HKUHU $ XI1JDEH 3 URJ UDPP H
3 UR] HYWH WVNV JCHLFK] HLWL ] HD UE HLWHQ 6 D HLQ UHF KHQLQWQVLY 6 LP XOD
WL L + LQWHUI U DEMXIHQ Z | KUH L 9 RUGHUJ U D HLQH 7 H[ J HD UE HLWH
Z LUG
= LHVH = Z HF WHUVW W 81 ) SUHHP WIY H 0 X OWLD/VNLQJ ' DEH Z LU L
5 HF KHQ] HLW GL P HLV HLQH 3 UR] HWR NR P P W JCHLFKP | %L XQ W DO®M
MDXIHQG H 3 URJ UDPP H $ XIJDEHQ YHUWHLOW ' L 3 URJ UDPP EHQX W H Dov
DEZ HF KVHO DF KHLQDQG H HLQ 5 HVVRX UFH Z D DOGIUG LQJ NDX DXIl | OOW
Z H H & RP SX WH HQWS UHF K H CHLVWKQ J VIl KL LVW ' LHV 9 HUVL H
0 X OWLBVNLQ N R PP EHVRQG HU GLDORJ R ULHQ WIHUWH $ QZ HQGXQ JH HQW HJ HQ EH
GHQH H GDUDX DQNR PP W GD H 1 XWH VFKQH HLQ 5 HD NWL H 6\ VWHP
HUK | OwW

L 1 XWH HUKDOW L 81 ) 0 | JOFKN HLWHQ GL LKQ H LQ LWLIH UWH 3 UR] HW ]

VVH X HUQ



LF K W 0 HUNP DO

= XP 9 HUVW QGQ L GH % HWILHE V\ VWHP H HVVH % HG LHQXQ Lv. H Q+ W OLFK

Z HVHQWOLFK ( LJHQVFKDIW ] HQQH >6 FKQ HLGHU @

X XQ WVHUVW W 0 XOWLDVNLQJ VLHK

X XQ WVHUVW W J CHLFK] HLWWD $ UEH P HKUHUH 1 XWH VLHK

X HLQIDF KH NR PP DQGR RULHQWHUW % HQX W HUVF KQ LWWWH O
HLQHUVHLW YR UWMHLXDIW G GL ( LQJDE . RPP DQGR HLQI DF LV
DQG HUHUVHLW J HZ [KQXQ JVEHG- UIWLUJ G . RPP DQGR P Z HQL DXVVDJH
NU I WU H 1 DP H DEJ HNe U] Z HUGHQ 0 LWQ W JLE H ] DKQUHLFK 9 DULD

WIRQ H HLQH . RPP DQGR V GL P + LA Z HLWHUH $ ENe U] XQ JH DXV

JHZ | K Z HUGH P « VWHQ

x 8 , JHK YR NRP SHWQW 1 XWH DXV
HLQHUVHLW YR UWMLOKDIW G P D LFK P KIXILIH 5« FNIUDJH
$ XIl RUGHUXQ JH | X 9% HVW WU XQ HZ ROOW $ NWRQH DXIJHKDOW Z LUG
DQG HUHUVHLW S URE CHP DWWF Ie QHX 1 XWHU G XF IRQI HQVFKZ HU
$ NWRQ H ] % /| VFKH JDQ]H 9 HU HLFKQ LWH NR PP HQWUR DXVJHI«K U
Z HUGHQ
81 OIHIHU QX VSDUVDP + LQZ HLV H 1 XWHU JHQHUH J pi
1 $ * 1 f GK ZH HL . RPP D DXVI*K UED LVW Z LU
GD RKQ . RPP HQW DXF JHP DFKW
x 81 LV SR UWMEHO G IDV YR OO/W QG L L H Z H Y HUE UHLVWH VWA
3 URJ UDPP  LHUVS UDF K LP SCHP HQWHHU SURJUDPP LHUW Z LUG ' DP ILQGH P D
GD 6\ VW XQ DEK | QJ L H + DUGZ DU L WHUVFKLHGOIFKVW $ QZ HQ

GXQ J VEHUHLFKHQ

X 81 ) VVWH GH 1 XWH QLFK QX HLQ 9 LHQ DK . RPP DQGR X 8 HLQLJ
+ XQG HUW ] X 9 HUI« JXQJ VRQG HU DXF : HUN] HXJH X GLHV . RPP DQGR
P LWVHLQDQG H ] HUE LQG H 6 KHOO 6 FULS VH DP DQJHSD%W / | VXQ JH
1 HQW LFNHOQ ' DP DVVH VLF LHO $ UEHLWH DXWRP DWWVLHUH WIP D

D 1 XWHUEHGe U QLW QS DVWHQ

X 81 ) DUEHLWH P HLQH KLHUDUFK LVFKH ' DWHLV\ VWHP GD NHLQH 8 QWUVFKLH
1 Z LVFKH ' DW HLQH 1 XW HUV 9 HU] HLFKQ LVVH HULSK HUH * HU WH ] %
UXFNHU ) HVYWS DWW P DFKW ' D . RQ]HS GH ' DWHLV\ VWHP ILQGH P D L

Y HUHLQ I DF K WH ) RU L DQG HUH % HWILHE VW\ VWHP H 1] % 0 6 2 6 0 6

LQGR Z V Z LHGHU




$ UFK LW NWU
$ X 1 XW HUVLFK VWA VLF L $ UFKLWANW GH $ XIEDX GL . RQ ] HSWRQ

81 , HwWZ \ DU

' L 6K HOO HL . RPP DQGR ] HLOHQLQWAUS UHWH P DF K H P | JOIFK . RPP DQGR DO
HLQI DF K 7 H[ W LQ] XJHEHQ ' LHV 7 H[ W Z HUGH GH 6 KH DQDO VLHU H
% HWILHE VV\ VWH 1 X $ XVIeK UXQ ‘E HUJ HEHQ Z H VL GH . RQY HQWIRQ H H
6\ VWHP HQW'S UHF K H . RPP D UKDQG HQ ULF K WL HVFKULHE HQ ULF K WU

3 DUDP HWHU HW
‘'L 6 KH vV DOV D % LQG HJ OWH 1Z LVFKH H HLI HQWOEKH % HWILHE VV\ VWH
GH 1 XW HU , LHVH 6 LQQ QLPP VL GH $ QZ HQGH ' HWLQZ LVVH DE

DQG HUHUVHLW EHZ DKU VL GD 9% HWIUHE VW\ VWA YR % HGLHQIHKOHU VHLQH 1 XW HU

, 81 , LV GL 6 KHOOHL 3 URJ UD Z L MIGH DQGHU X FK ‘' DP L V H P | JOIFK
GH 1 XWH YHUVFKLHGHQ 6 KHOO DQ] XE LHWHQ 9 HUE UHLWHW 9 DULDQWH VLQG
% X UP HLVWHU + HURO
R PP DQGR 1 DP GH 6 KHOO 8 UVS UXQ J

% RX UQH 6 KHOO
RUQ 6 KHOO
& 6 KHOO
HUZ HLWHUW & 6 KHOO

% RX UQ $ JDL 6 KHOO / ,18;

( LV Z LFKWL ] Z LWHQ GD H YHUFKLHGHQ 6 KHOO JLEW G MG 6 KHOO% HVRQG HU

K HLWA DX1Z HLVW GL VLF DX GL % HGLHQXQ DXVZ LUNHQ ) - GH 1 XWH ND VLF

GD GD V. DXVZ LUNHQ GD H . RPP DQGR V GL X HLQH 6\ VW LPP H LF K WL
I XQN WIRQ LHU KDEHQ DX HLQH DQG HUH 6\ VWH QLFK DQZ HQGH DQQ ' D ND

GDUD OlHJ HQ GD WHUVF K LHG OLF K 6 KHOO YHUZ HQGH Z HUGHQ $ O 1 XWH KD P D
L H 5 HJH IUHL $ XVZ DKO % H GH 5 HJ LVWLHUXQ VLHK Z LU HLQ

6 WWQG DUGY DULDQW LQJ HVWHOOWP HLV




H P D HW D 1 X % HGLHQXQ 81 ) QDF K OlH%W P P D Dov LPP H
GDUDX DF KWHQ GD P D DXF HLQ % HVF K UHLEXQ VHLQHU . RQ ILJ XUDWL L H

+ 1 QG H DW

7 URW HLQLIH 8 QWUVFKLHG ELHW DOO 6 KHOO JOHLFK * UXQG |IXQN WIRQ HQ

X , Q WHUS UHWD WL . RPP DQGR ( LQIDEHQ GH 1 XW HUWV
X 6 VDU 3URJUDPP H I+ GH 1 XWHU

LHQVWS URJ UDPP H KHOH H GH /| VXQ NRP SCH[H $ XIJDEH Z L 7 H[ WHUDUEHL
WKQ RG H 0 XVWHUVXFKH ( LQIDFK . RPP DQGR NIQQ HQ Z L VF JHVDJI W
YHUNQ'S | Z HUGHQ GD] VW GL 6 KHOOVSH] LHOO + LOVP LWW ]X 9 HUI-JXQJ ' D
( WHEQL KHL% 6K HOWNULSW D HEHQIDOO DO ' LHQVWS URJ UD E HWUDF K WA
Z HUGHQ 6 KHOO Z HUGH L . DSLW DX VI*K UOFKH EHKDQG HOW

( UVYW 6 FK ULWW

$ Q $ EP HGBHQ

L L EHVFKULHEHQ P PD VLF DO 1 XWH DQP HOGHQ EHYR P D = XJDQ

1 H & RP SX VU EHNRPP W DX GH D DUEHLW Z LOO ' L ,GHQWIL] LHUXQ J GL

GL ( LQIDE GH 1 XW HUQDP HQ H 3DVWZ RUWM XP ID%W Z LU DXF HLQCRI HQ
JHQDQQ W

% HLVS LHO

EH ( LQIJDEHIHKCHU RJIL H SDWZ RU IDOVFK Z LU 1 X 1 HXHLQJDE

DX 1J HIRUGHUW

1 DF HU RQJ UHLFKH $ QP HGGXQ HUVFKHLQ HL 3 URP SW HLQ ( LQJDEHDXII RUGHUXQ J

QDF H D . RPP DQGR  HLQJHEH DQQ ' D $ XVVHKH H 3URP SW ND
P D VHCEV IHVWBIJHQ 21 Z LU H 1 DP GH 0 DVFKLQH D H P D JHUDG
DUEHLWHW DQJH] HLJW P DQFKP D DXF L 1 XPP H GH . RPP DQGR V GD DO
QIF KVW HUZ DUM Z LUG ' D D JDQ Q< WOLF VHL DQQ Z HUGH 6L VHKHQ Z H
6L GL $ UEH ,QWHUQH NHQQ HQCHUQHQ

=X $ EP HOGXQ LE P D HLQI DF |OgOUt HLQ $ UEHLWH P D W HLOQH

J UDILVFKH % HGLHQRE HUIQF KH JHK GD s H HL 0 HQ- GD 2 SWRQH Z L p4 XLW

RG H $ EP HOGHQ RGH / RJRX W DQE LHWW




RPP DQGR ] HL®

R PP DQGR Z HUGH L 81 ) ] HLOHQZ HLV LQJHIJHEHQ ' DEH P <« VVH HVWIPP W
5 HIHO HLQJ HK DOW Z HUGHQ VRQV Z LU HL . RPP D LFK HUNDQQW 2 EZ RK H
DOQ@ HP HLQJ « Owl 5 HJ HO JLEW VL . RPP DQGR QLFK HLQK HLWOE DXI1JHEDXW

HWLO P P D H % HGD QDF KOHVH >% X UP HLVWHU @ >+ HURGG @

H WSLVFK $ XIED HLQH . RPP DQGR LHK VvV DXV

R PP DQG R

D HUVW $ UIXP HQ Z LU LPP H DO . RPP D © DV LV ] WKQ LQWUS UHWIHUW L
% HLVSLH HL $ XIUX GH 2 QOIQH ' RNX P HQWWRQ . RPP DQGR HUJHEH VLF I DX
$ ENe U XQ JH DX  GH ( QIOWFKHQ kLH Man . 0 DQX D HQJ O + DQGEX FK
$ QOHLWKQ J 6 FKUHLEIHKQH K UH D] X GD HL . RPP D LFK JHIXQ GH Z LUG
81 TX LWMiU GD Z L L IRQHQGH %HLVSLH JH]HLI P GH 0 HOGBXQ J GD HL
XQE HNDQQW . RPP D HLQJHJHEH Z XUGH

% HLVS LHO

R UUHN HLQJ HJ HEHQ . RPP DQGR Z HUGH DXVJ HIK UW ( LQLJ . RPP DQGR
HU RUGHU Z HGH 2 SWIRQ H F 3 DUDP HWHU L DQG HUH ) | O D P D DX
2 SWRQ H H 3 DUDP HW YHU] LFKW DXF Z H D . RPP D 2 SWRQH ] Xd %W

% HLVS LHO




2 SWRQHQ

0 2 SWRQHQ : L VR HL . RPP D DXVJHIK U Z
RPP DQGR YHU QG HUW : L 2 SWRQH VWKH
IHVW HOHJ W P HLV VWHKH VL ]Z LVFKH . RPP D
2 SWRQH P HLQH 0 LQX V] HLFKHQ JHIRQ HLQH
R UW
0 D VHUVF K HLG H

X HLQIDFK 2 SWIRQHQ GL EHVWIPP W ( LJHQVFKDIW
DX VW FKDOWQ
X 2 SWRQ HQ GL QDF H 2 SWL HL $ UIXP HQ EHQ

H LF LFK X HLQH 3 DUDP HWH

% HLVS LHO

3 DUDP HWHU

$ 00 Z HLWHUH $ U XP HQWH GL QLFK DO 2 SWL LHQ
LHUHQ Z HUGH 3 DUDP HW JHQDQQW 6L EHVFKUHLEHQ
DXVZ LUNH VROO 2 | KDQGH H LF DEH X HLQH '

DEH DXF 6 XFKE HJ UL = DKCHQDQJDEH VL P |

% HLVS LHO

2 QOQH + LAH

L EH % HWILHE V\ VWHP H HXW +E OLFK OHIHU 81

& RP SX WH YHU« JEDU % HQX WHUKLOH DO®IUGLQJ P H

HUGHQ Z LU

D 9

P « WHQ LV QLFK

3 DUDP HWHU 2

% XFKVWEH

HLQH . RPP

DQGR

I E

H

WUJ HQ , LHVH

H bDov HL

Z RUDX VLF

R PP

HL

HUK DOW
HLQK HLWOE
HJ LQQ H

HLQH

HLQ RGH

) D KDQGH

D DUL

R PP D

DWL RGH 9 HU HLFKQ LVQDP HQ

OLF K

) HLQ RQ OLQ

G LUHN D

LV QX L HQJOWFKH 6 SUDFKH

' D + LA HV\ VWH Lv DX ) UDJ HVWHOXQ J H HUVFKLHGHQH $ U

HUP | JOIFK $ QIUDJH ]X

$ XIED % HQX W XQ HLQ] HOQH . RPP DQGR V
6 X FK QDF . RPP DQGR V ZH
IUDJP HQWULVFK 6 FKUHLEZ HLVH EHNDQQ VLQG

XU LQIRUP DWL ] . RPP DQGR

$ QK DOWSXQN

YR UE HUHLWH

w

6 WIEKZ RUW



$ XIED % HQX W XQ HLQH Q . RPP DQG RV

LHV ~ XVIsK UOIFKVW $ U GH ' RNX P HQWWL LV I+« DOO . RPP DQGR JCHLF DXIJH
EDX HQWI HLQL)] RGH DOO $ EVFKQ LWW QDF IRQIHQGH * OHGHUXQ J
$ EVFKQ LWwW , QK DOW
NAME 1 DP . XUl EHVFKUHLEXQ Z LU DXF whatis
DX VJ HJ HEHQ
SYNOPSISI 6 FKHP GH $ UJXP HQW 2 SWRQH 3 DUDP HWHU GL QLFK
SYNTAX
DQJHJHEH Z HUGH P « VWHQ VL L HFNLI . PP HU
HLQJ HVFKORWHQ GUH 3 XQN W JHEH P | JAFK : LHGHUKR OXQ JH
DQ
AVAILABILITY 9 HU- JEDUNH XQ Wi YHUVFKLHGHQH 81 ,; 9 HUVLRQ HQ
DESCRIPTION % HVFKUHLEXQ GH . RPP DQGR V
OPTIONS % HVFKUHLEXQ  GH HLQ] HOQH 2 SWIRQ HQ
ENVIRONMENT % HQX WW 8 P JHEXQ JVYDULDE CHQ
FILES DWHLHQ GL EHQ WU RGH HU HXJ Z HUGHQ
SEE ALSO 4 XHUYHUZ HLV ] DQGHUH 2 QOIQH ' RNX P HQWWIRQ HQ
BUGS % HNDQQ W ) HKCH ( LQVFKU QNXQ J HQ
AUTHOR

$ QIJDEH X $ XWRU

% HLVS LHO

6X FK QDF . RPP DQG RV
HL P D ]z DU Z D P D W P | FKW RGH KD $ QK DOWSXQN W ] HLQH

R PP DQGR GHVVH JHQDX 6\ QW 6 FKUHLEZ HLVH $ XIEDX QLFK EHNDQQ VW ND

P D D + LOHV\ VW APropoS Gx UFKVXFKHQ 9 HUZ HQGH P D 6 XFKE HJ ULl H
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NHL =XJUL DX ' DWLH VHCEVW
6 FKUHLE 5 HF KW P D D L 9 HU] HLFKQ L QHX * DWHLH
DQCHJ H H DOW O VFKHQ
$ XVIK U5 HF KW =XJU DX GL ' DWLHQ GL L 9 HU] HLFKQ L
VWHK HQ

NHL 5 HF KW

( LQ $ GG LWL H . RGH ] GL JHZ «Q VFKW 5 HF KW UJ LE HLQ = LIl HU GL o
= XJ ULl VUHF K . RPP D HLQJ HVHW Z LUG ) - MG . OOW ( LJHQW P HU
* UXSS H $ QGHUH Z LU HLQ =Ll H JHELOGHW ' DEH P P D WUVFKHLGHQ

P D 5 HF KW | e HLQ LQI DF K ' DW RG H HL 9 HU] HLFKQ L IHVWeIJ W ) -

9 HU] HLFKQ LVW JHOW | RQ HQG 5 HJ HOQ

QX !/ HVH U P D D VHKHQ Z HCFK ' DWHLH L 9 HU] HLFKQ L
VWHKHQ VLF L ' DWHLH VHCEV DEH QLFK DQVHKHQ
DX F D LFKW Z H P D DX GL ' DW VH®&EV

GL QWS UHF KHQGH 5 HF KW KDW

QX $ XVIK UH [ P D D DX ' DWHLHQ GL L 9 HU HLFKQ L WHKHQ
] XJUHLIHQ  DEH P D D L ' DWHLH LF K
DXIOWW CWH P D D NHL / HVHUHF KW

QX 6FKUHLEH Z HUCD XE X D GD [/ | VFKH " DWHLHQ GL L
9 HU HLFKQ L  WHKHQ G K VHCEV Z H HLQ ' DW
VHCEV ~ VFKUHLEJ HVFKe W vV ooQ W GD Z HQLJ
VRODQJ P D I+ GD 9 HU HLFKQ LV L H VL VWKW

6 FKUHLE UHF KW Y HUJ HEH DW



% HLVS LHO

L P D VLHKW JLE H |- MG ' DW 81 , ) HVYWGEIJ XQ J H 1 HUH = XJull v
UHF KWHQ b QG HU D P D L 5 HFKW P DEH Z L Z HUGH L 5 HFKW
EHL $ QCHJIH HLQH ' DWW IHVWHMHJW + LH JHK 81

s 6 WOQGD UGHLQVWHOXQJ HQ

GHIDX YDOXHV DXV )« MHGH 6\ VWH JLE H HLQ 9 RUJDE | = XJ ULl VUHF KW

DWHLHUVWHOXQ J VP DVNH GL ' DWHLH HL $

QCHIH HUK D OW VR O Q IDOO GH
( LJHQW P H QLFKW DQG HUH E HVWIPP w =X

= ) HVW®OIJ XQ RGH h EHUSUs I XQ GH
6 WQG DUGHLQVWIOXQ JH JLE H GD . RPP DQGR

L Z HUGH | KQOIFF Z L EH ] = LIl HU JHELOGHW
$ OBIUGLQJ Z LU LH HLQ =LIH =« 5HFKW LQJHVHWW GL QLFK YHUIHEH Z HUGH
VR O®1Q KD NHLQH ( LQIO DX VF UKDQG HQ ' DWHLH J QX
Z 1 KUH HLQH DNWKHO® 6LWXQJ 6R HLQ ( LQVWOXQ LPP H Z LUNVD Z HUGHQ
ND P D D HUUHLFKHQ LQGH D D . RPP D L H ' DW

" HWLO LHK $ EVFKQ XQ WHUE ULQJ W



% HLVS LHO

P D HLQH DQG HUH 1 XWH GH 6\ VWP

HLQ ' DW ] X Z HLWUH % HD UE HLWQ
‘E HUW HEHQ GD P P D DX F

L p( LJHQWKP VYHUKI OWQLWH | QG HUQ VRQV NQQ W

GH QHX ( LJHQWP H M QLFK DX GL ' DWH ] XJUHLIHQ ' D] JLE H GD RPP DQGR
% HLVS LHO
, LHVH = XVDPP HQK DQ VRO® FKP DO GL . RPP DQGR ]X RS LHUH
9 HUVFKLHEH * DVWHLH HWDDF KW Z HUGHQ $ XVJHKH IRQ HQG H
%LO HUJIHEH VLF ]Z H YHUVFKLHGHQ 6 LWDWRQHQ G GL ( LJHQWP VUHFKW LPP H
H 1 XWH DEKIQJHQ GH HL . RSLH 9 HU/FKLHEH NR PP D DX VIK UW
\
L
-
H VLF H 1 XWH GL D W KR OW GD Z LU
H DXF (LJHQWP H GH ' DWL RQ VHTX HQWHUZ HLV KD GD HLQ
0 | JOIFKNH P HKU GL ' DWL GL MW + RP HYHU] HLFKQ L OHJI ]
EHDUEHLWHQ MIGHQIDOO QLFK 6 LQQ LQH ( LJHQW P HUV
8 P JHNHKU ECQHLE (LJHQWP H GH ' DW Z H H GH
RS LHUYR UJDQ DXVJHIK U KDW Z LU HW GD (LJHQW P H GH ' DWL Z H

P GL ( LJHQWP VUHF KW YHU QG HUW
GD GDUI

% HDF K WH 6 LH GD



L GH h EHUIDQ ( LJHQWKP VUHF KW L HW JHNAQ U VW KIQJ
81 ,; 9 HUVL ) HVW®IJ XQ J H H 6\ VWP DGP LQLVWDWL DE 6L VROOW
9 HUK DOW LKUH  $ UEHLWXP J HEXQ WHVWHQ EHYR 6L VLF DX HL HVWIPP
Y HUK DOW HUDVVHQ
= 0 GH RQ]HS GH = XJULI VUHFKW UKI HGH
1 XWH GL 0 | JOWFKN HLW VHLQ DW VHCEVW QG L ] HUZ DOWQ LQVEHVRQG HU
GDlI+ ] VRUJHQ GD EHUHF KWUW 1 XWH =XJUL DX VHLQ DW HUKDOWQ
) DOVF  HLQJ HVWOOW = XJ ULl VUHF KW N|QQ H D] 1.k UHQ GD DQG HU
XQE HUHF KWW Wi ,KU DW VHKH H P DQLSX OLHUH WHQ RKQ GD 6L
HLQ RQ WROO GDUE H KDEHQ
6 XFK QDF " DWHLHQ
+ I XIL LV H QRW HQGLJ L HLQH 6\VW QDF ' DWLH ] VXFKHQ ZH P D
HQW HGH QLFK Z HL% L Z HOFKH 9 HU HLFKQ L HLQ ' DW DEJHCHJ Z XUG
OHJ GRF JCHLF L ' DW DOV LHVH ' RNX P HQ 3 RVWFULSWRUP DW
RGH ZH P D HUDXVILQGH P | FKW HLQ DW +E HUKDXS H[ LVWIHU XUG GL
D W IUHLI HJ HEH H QLFKW
81 , KD GD] D RPP DQGR
KD HLQ 9 LHQ DK 2 SWRQ H HWLO LHK ] % >+ HURGG @RG H
P GHQH P D L 6XFK VWXHU DQQ ' LH Z LFKWU VW VL
2 SWRQ LUNXQ J
QDP DWHLQD P H VXFK QDF HLQH DW QDP HQ DVWHLQD P H
SULQW JLE ] DOGI  J HIXQG H DVHLH DVWHLQDP H
DX 6 WQG DUGDX VJ DE XV
XVH CRJ LQ . HQQXQJ JHVXFKW DW VR 1 XWH JHK UHQ GH VLF
P RI LQ . H DQP HOGHW

% HLVS LHO



9 HUZ D OMH 6 SHLFKHUS @OW

(L 8l ,; ' DWHLV\ VW UHJ HCP | %L HZ DUWH Z HUGHQ Z H P D HLQ
RS WP DO / HLVWKQ = XJ ULl VI H DX ' DWHLHQ ' DWHLH CHLFK DX Il LQGE DU
h EHUVLFK WOEKN H GH ' DWHLEDXP HV HUZ DUW L YR UKDQG HQH 5 HVVRX UFH
VS H] LH GL ) HVYWS CDWWQ  HIl HNWL WH Z LOO ' LHV $ UEH HJ 11X 7H
$ X1J DEHQE HUHLF H 6\ VWP DGP LQLVWDWUY DEH DXF MHGH 1 XWH LV DXIJH
IRUGHUW VHLQH % HUHLF L ' DWLEDX VW QG L ] I CHJ HQ

D] JHK| UW GD P D ' DWHLH HUVLF K WOE J X VWXN WK ULHU
9 HU] HLFKQ LWH DEOHJW 6 HK Z LFKWL LV DXF D UHJHOP | %LJ / | VFKH QLFK P HK
EHQ WUW ' DWLHQ GL XQQ| WUH 6 SHLFKHUS W ELQG HQ GH DQG HU 1 XWH
YLHOMLFK GULQJH UDX FKH L GD JHVDP W 6\ VW XQQ WL YHUDQJVDP H
NIQQ HQ
8L VWH . RPP DQGR ] X 9 HU+<JXQJ P GHUH + LO GLHV $ XIJDEH HUHGL]
Z HUGH |IQQ HQ

% HLVS LHO

0 HUK | GH 1 XWH HL : HUN]HXJ P GHVVH + LA VLF VHCEVW QG L HLQH
h E HUE OLF H GH LK EHGCHI WH 6 SHLFKHUS COW Y HUVFKDII H DQQ $ XF
$ XII RUGHUXQ GX UF H 6\ VWP DGP LQLVWDW VROOW P D VLF UHJ HCP | %L HLQH

h E HUE OLF DUE H YHUVFKDII HQ Z LHYLH 5 HVVRX UFH P D LQG HW

) HLQH 81 oy 6\ VWH J LE H SULQ] LSLH 12 H 0 | JOIFKN HLWHQ X 6 SHLFKHU
NDSD] LW W ] HUZ DOWMQ ( LQ VHW DX GL NwWly 0 LWUEH DO 1 XWH J HK
GD DXV GD DOO QX VRY LH 3 OODW EHOHJH Z L Q wu DO DX F UHJ HOP | %L DOW
DWALH g VFKHQ ' LHV 9 DULDQW Z LU QR FK" L ] DKQUHLFKH ) % / DER UH
IDYR ULVLHU D GH J UR%o H 9 RUWMHLO GD P D H % HGD DX F J U|% HU
6 SHLFKHUEHUHLFK EHCHJH DQQ
L ]HQWD DGP LQLVWLHUW $ OWUQDWLY EHVWK H ) HVW®GIJ XQ 4 XR WVHQ HLQH
/ LP LW GD QLFK *E HUVF K ULWW Z HUGH D % HWILHE VV\ VWH *E HUZ DF K
Z LUG ' LHV 9 DULDQW Z LU 1 % L + 5 7 UHVNR Z DOO QJHZ HQG HW ( L 81

R PP D OHHIHU HLQH h EHUEOLF H GL P RP HQWQ $ XVVFK|S 1XQ GH 4 XR WH

0 D VROOW VLF UHJHOP | %L <E H GL NWHOO $ XVDVWQ LQIRUP LHUHQ G EH
h EHUVFKUHLWQ JH ] 3 URE CH NR PP H DQQ GL VLF ] % V | X%HUQ GD P D
Sg W OF HLQ P D P HK CHVH D HLQ GD] W HQG LJ WP SR U U ' DW

ND LFK DQJHOHJ Z HUGHQ RGH HLQ ' DW QLFK DEJHVSHLFKHU Z LUG



( JLE 6 LWKDWIRQ HQ L HQH P D ' DWHLH LF K | VEKH P | FKW Z H P D VL

VSI W YLHO®ILFK QR F UDXFKH W P GHQH P D DEH YR UE HUJ HKH LFK
DUE HLWHW 1 HKP H 6L ] % DQ 6L KDEH HLQH & 9 % HCOH DEJHVFKORVWHQ GH
HLQLJH 6 SHLFKHUSMW EHMHJW : H 6L L D 6 HP HVWHUHQG d VFKHQ GD I WW
6L GL ' DWLH VSIW QLFK P HK ]X 9 HU«<JXQJ Z H 6L P D QDFKVHKH Z RO®Q

Z L 6 L GLHV RGH MQ $ XI1JDE JHQg Vv KDWWQ $ QG HUHUVHLW EUDXFKH 6 L
6 SHLFKHUS DWW X HLQ QG HU $ XI1JDE ] HD UE HLWHQ

) VRCOFKH ) | OH D P D 6 SHLFKHUS bW VS DUHQ LQG H D ' DWHLH
NR P SULP LHU YHUNCHLQHUW LQG H D 5 HGXQG DQJ] H L H ' DW UHGX ] LHUW  (
J LE QR F ] DKQUHLFK QG HU 6 LWAKDWIRQ HQ EH GHQH HLQ ' DWHQNR P SUHVVL

Qs W OLF LVW ] % Z H ' DWHLH DX HLQH ' DWHQWI JH ' LVNHWW 7 DSH SDVVH
VR O®H H ZH ' DWHLH H HLQH QJ VDP H H WHXHUH h EHUWDJ XQ JVZ H

7 HHIRQQ HW ) XQNQ HW +E HUWDJH Z HUGH P « WHQ

88 , VW GD] . RPP DQGR |X 9 HU-JXQJ GL VLF HUJI Q] HQ

0 Z HUGH ' DWHLH P SULP LHU 7 H[ WoDWILH DX DQG HU

* DWHLH L DX YHUNCHLQHU RKQ GD ,QIRUP DWIRQ H HURUH J HKHQ P

GH ( QGXQ YHUVHKHQ X VL O NRP SULP LHU ] HQQ ] HLFKQ HQ ' LHV
RP SUHWL D P D P GH . RPP D U+ FNJI QJL P DFKHQ

0 D ILQGH GDI+ RI DXF L %HJULI 3 DFNH 1Z ( QWS DF NHQ

% HLVS LHO



3. Arbeit mit Textdateien

8 QWH 7 H[ WeD WHLH 1 XU 7H W' DWL $6&, ' DWL YHUVWK P HLQ
6D PP O Y " DWW = HLFKH % X FK VWE HQ GL XQ WA HLQH
" DWHLQD P H ] XVDPP HQJ HI D% HLQH DWHQWI H ] % ) HVWS DWW
) ORSS " LVN &' 520 JHVSHLFKHU  VLQG 7 H[ WGD WHLH HQWKD OWM L
* HJHQVDW " RNXP HQW ] % : RUG ' DWLHQ NHLQ ,QIRUP DWRQH ]X
) RUP DWIHU 1% / DVRXW GH 7 H VIV / HW WHU IQQ H P GH L
IRQJ HQG H HVFKULHEHQH : HUN]HXJ H LFK EHDUEHLW Z HUGHQ

DWLH DQ]HL HQ
21 P P D VLF H ,QKD HLQH 7 H[ WsDW DQVHKHQ ] % X GL GDUL
DEJHCGHIW ,QIRUP DWIRQ H DXV] XZ HUW H X 1 VHKHQ P D HLQ JHVXFKW

DW JHIXQG H DW

P D H , QK D HLQH ' DW DX GH % LOG VFK LU GDUVWHO®IQ YHUZ HQGH P D

GD] D . RPP DQGR

% HLVS LHO

" LHV 9 DULDQW LV SURE CHP DWNFK Z H HLQ JU% HU ' DW DQJH]HL Z HUGH VROO
ZH GL $ XVIDE VHK VFKQH HURQ H $ QIDQ GDP NDX CHVED LVW : H

P D L HLQH Z LQGRZ V EDVLHUW 8 P JHEXQ DUE HLWHW ND P D D DXVJGHLFKHQ
LQG H D L 6 FUROO) XQN WL H ) HQVWHU QX W W X GH $ QIDQ GH 7 H[ W
VLFKVED | P DFKHQ

6 WK GLHV 0 | JOWFKNH QLFK ]X 9 HUI-JXQ RGH Z P D DUDX Y HU] LFKWHQ
N D PD DX HL . RPP DQ ] XUs FNJUHLIHQ GD HLQ VHLWQZ HLV $ XVJDE

HUP | J OIFKW

1 HEH 2 SWRQ H VLHK / LWVHUDWK RG H JLE H QRF . RPP DQGR 1 X
6 WHX HUXQ Z | KUH H $ Q] HLWJH HLQH ' DWL ' L Z LFKWWU VW VLQG

R PP DQGR : LUNXQ J

63 $ & ( QIF KVW % LOGVFKLUP VHLW E] Z GL QIF KVW

= HLGH DQ] HLJ HQ
(17 5 HLQ = HLO RGH = HLOH Z HLWHUE d WWUQ
Ho» . XU *E HULFK < H . RPP DQGR DQ] HLJHQ

H 4 P RU EHHQG HQ




% HLVS LHO

DWHLH HUV W O Q H G LWH UH Q

81 VVH YHUVFKLHGHQ © HUN] HXJ 1 % ( UVVH OO H ( GLWIHUH

7 H[ WEDWHLH ( GLMRUHQ ] X 9 HUI«JXQJ " H 9 RUMILO GD VL VHK OH[ LEH
SUDNWIVF DX MGH 6\VW  YHUI+JED VLQG VWK GH 1 DFKW JHJHQE HU GD L
% HG LHQXQ HZ | KQXQ JVEHGs UIWL LVW

3 ULQ] LSLH XQ WHUVFKHLGH P D ]Z H $ UM ( GLWRUHQ

X ] HLOHQR ULHQWIHUW GL 7 H[ W ] HLOHQZ HLV YHUDUEHLWQ 0 D HDUEHLWH DOV MZ HLO

QX HLQ = HLO LQH 7 H[ WHV UXI GL QIF KVW X1 HW ' L 81 s ( GLWR UH
XQG D UE HLWH QDF LHVH 3 ULQ] LS 0 6 2 1 XWH NHQQ H LHOMLF K
QR F D YHUJ CHLFKE DU . RPP D HG OLQ

X ELOGVFKLUP RULHQWHHUW GL EHGLHQIUHXQG OWFKH VLQG Z H VL GL % HD UE HLWKQ

JDQ] H ' DWHLH HUP | JOIFKHQ ' H Z LFKWU VW 81 B ( GLWR K H L%o Lv
S UDNWIVF DX DOM 81 B 0 DVFKLQH HUlI« JED Z LU HVK DO LH NX U
YR UJ HVWHOOW

$ UEHL P L GH YL

"' H ( GLWR YL DUEHLW QWHUDN WL WUFKHLGH ]Z H 0 RGL

X . RPP DQGR P RGX V L H GL ( LQJDE . RPP DQGR : HCOFK $ NWL VR

DO QIF KVW XVJHIK U Z HUGHQ HUZ DUWH Z LUG

X ( LQIDE HP RGX V L H GL LI HQWOEKH 7 H[ W LQJHIJHEH Z HUGHQ

‘'L $ UEH P LV QVRIHU JHZ [KQXQ JVEHGs UUWJ DO H L * HJHQVDW H
P HLVWH HXW <E OIFKH ( GLW\RUH VW QG DUGP | %L L . RPP DQGR P RGX DUE HLWHW

) . GH 1 XWH KHL% GDV GD H LPP H ] XHUV |THVWGIJH P X% Z HCOFK $ NWL DO

QIF KVW SDVWLHUH VROO] % 1+1J 7 H[ HLQ Qg VFK 7 H[ W VXFK QDF HLQH : RUW
0 DFKH 6 L VLF LHVH . RQ]HS NOGODU Z H 6 L P DUE HLWHQ ( LQIDF
RV] XWISS HQ Z L 6L GD YLHO®LFK DQG HUH ( GLW\RUH JHZ |KQ VLQG |+K U KLH

QLFK ]X ( URQ

, IRQHQGH %LO Z LU D 3 ULQ] L HUDQVFK DX OLF KW



X T

H ( GLWR NHQQ HLQ 9 LHQ DK . RPP DQGR V GL J HE WH 1 XWHU HLQ
VFKQ HOO HIl HN WLY $ UEH HUP | JOIFKW |- 1 HXHLQVWHLI H Z LUN VL KH
Y HUZ LUUH DE VF K UHF NHQG ' P D DEH ] XP LQG HVWHQ J HCHJ HQWOE
JH] Z XQ JH LVw P GLHVH : HUN] HX 7 H[ W6 DWHLH 1 CHVH H ] HUl QG HUQ
VROOW P D HLQLJ Z HQLJ . RPP DQGR NHQQ HQ YL IRQ) HQG H UHLFKH |

HOHP HQWU 2 SHUDWIRQH DXV

(LQ XVI*K UOIFKHU 7 DEHOO ILQGH P D L $ QKDQJ L DO® 81 ,; %+ FKHUQ




, H[ WG D WH LH VXFKHQ

P D VFKQ H KHUDX VI LQG HQ HLQ 7 H[ WoDWH HLQH JHVXFKW 9% HJ UL HQW I
1 % * LE H HLQH 1 XWH QDP HQ 2 WW 1 RUP DOYHUEUDX FKHU L H ' DW

LV GD [/ HVH H JDQ]H 7H[ W RGH GL $ UEH P Y RI ]

DX1Z HQG L) + LH KLO HL . RPP D 1 X VFKQ HO® ' XUFKVXFKH ' DWHLHQ

DUE HLWH Z L YLHO QG HU 81 B ' LHQVWS URJ UDPP P VRJ HQDQQ WH
UHJX a UH $ XVGUe FNH Q ' DP Z HUGH 7 Hf W XVW EHVFKULHEHQ GL GH 1 XWH
1 X % HVF K UHLEXQ VHLQH 6 XFK YHUZ HQG H DQQ =X $ UEH P UHJ XA UH
$ XVGUe FNH P P D HLQLJ = HLFKH GHUH % HGHXWQ NHQQ HQ $ XVI+K UOLFK
7 DEHO®™ % HLVSLHO ILQGH P D L DO® 81 o % e+ FKHUQ KLH HL $ XV]X DX

>/ HLEQ HU @

6\ P ER O % HG HX WKQ EHL 6 XFKHQ

F = HLFKH F
3 DW KDOW =+ HL  HOWMHELIJH = HLFKH DX%H
1(: 1,1

u EHOWHEL) $ Q] DK © LHGHUKR OXQ J H H
UHIXO UH $ XVGUXFNHV  VHW P D I

HLQH HLQ KHL% GD EHOWHEL YLHO = HLFKHQ

>P HQJ H HL HOWHELJH = HLFKH DX P HQJH

@

>AP HQJ HL HOWHELJH = HLFKHQ GD QLFK P HQJ
H@ YR UNR PP w

A = HLOHQDQIDQJ

HLOHQHQG H

?F KHE VSH] LHOO % HGHXWQ GH = HLFKHQ F DXI

% HLVS LHO

> @ @HUT QDPOLVWH




7 H[ WG D WH LH UX FNH Q
1 LFK PP H HLFKH $ XVJDEH DX GH % LOG VFK LU DXV P D UDX FK
JHOHI HQWOE  DXF 3 DSLHUNRS LHQ = LHVH = Z HF D P D VHLQ DWH ]
HLQH UXFNH VFKLFNHQ $ XF LH P P D VLF DUE H L MUH VHLQ GD
PD L HLQH 8 P JHEXQ ] P HKUHUH 1 XW HU DUEHLWW GH UXFNH LV DOV HLQ
JHWHLOW 5 HVVRX UFH UXENDXIWI J Z HUGH ] HQWD YHUZ DOWW = LHVH = Z HF
HUK | HGH $ XIWD HLQ 1 XPP HU P GHUH + La L UX F H % HGD DXF
DEJHEURFKH Z HUGH DQQ
81 , VW IRQ HQG RPP DQGR | X 9 HUI*JXQJ
UXFNDXIW % HWJLHE W\ VWH  VFK LFN HQ
> @ > @

2 SWRQ % HGHX WKQ J

GGUXFNH U VEKLFN $ XIWD H] LH D H UXFNH GUXFNH U

z P HOG %HHQGLIXQ GH $ XIWDJH D % LOGVFKLUP

QQ GUXFN QLFK QX HLQ VRQG HU Q . RS LHQ
% HLVS LHO
6 WWWK G UX FNDX I WJI DEIUDJ HQ

> @ > @

$EIUDIH YRQ BWDWXVLQIRUPDWLRQHQ X 'UXFNDXIWUIJHQ

2 SWIRQ % HGHX WKQ J

S >0lVWH @ 6 WWWKVLQIRUP DWIRQH I+ DOO ' UXFNH DX OLVW

X >OlVWH @ 6 WWWVLQIRUP DWIRQH I+ DOO 1 XWH DX OLVW

G JLE 1 DP GH UXFNH DXV GH -« VWD QG DUG

P | %L YHUZ HQGH Z LUG

/ 1% P D GUXFN DX IWUDJ VQX PP HU Z HJ HUKI HLQH h EHUEOLIF H DOO  NWKHO®
" UXFNDXIWI JH  HLQVF K OLH%OLF H ' UXFNDXIWDJVQX PP HUQ ' LHV ,QIRUP DWL
EUDXFK P DQ Z H P D HLQH ' UXF DEE UHFKH Z LOO



UXFNDXIW EE UHF K HQ

> @ >
$EEUHFKHQ YRQ 'UXFNDXIWUIJHQ

% HLVS LHO



4. Prozesse

RQ ] HS W

, . DSLW Z XUG EHVFKUHEHQ Zz L 81 GD . RQ]HS GH 0 XOWKVHUII KLINH

VLHK XF XQ VHUVW W W LHVH . DSLWH Z LU HVFKUHEHQ Z L 8 , GL
JCHLFK] HLWJ $ UEH P P HKUHUH 3 URJ UDPP VLHK XF Y HUZ DOWW

, 81, HUGH DOO ODXIHQG HQ 3 URJ UDPP O 7DVNV RGH 3 UR]HVVH EH] HLFKQ HW

6 ROFK 3 UR] HW KDEH 5 HVVRX UFH J HEXQG H + DXS WSHLFKHU * HU W 3 UR] HVWR

VL DNWL D H /| VXQ HLQH $ XI1JDE EHWLOLU W | % GH $ XVGUXF HLQH

DWHL GH + HUVYWHOBI HLQH & ¢ = HLFKQXQ J HW
) H P HLVWH ) | O a xi 81 ) DX HLQH + DUGZ DUH GL QX HLQH 3 UR] HVWR
& 38 FH QWD S URFH VLQ XQ LW KDW ' DP V H QLFK P | JOFK 7 DVN Z LUN OLF
JCHLFK] HLWL ] HD UE HLWHQ 9 LHCOP HK Z LU DI JHVRUIW GD MG 7 DV HLQH
NCHLQH 7 H GH 1 X 9 HUI+ JXQ VWHKHQG H 5 HF KHQ] H HUKI OW LQG H VW QG L
1 Z LVFKH H HLQ] HOQH 7 DVN JHZ HF KVH Z LUG ' D 9 HUDKUH HL% S UHHP WIY H
0 XOWLRBVNLQJ LV DX 1 XW HUVLFK QX LQVRIHU LQWHUHVWDQW DO GD P D L
0 | JOLFKN H HUKI OW P HKUHU $ XI1JDEH J CHLFK] HLWL ] HD UEHLWHQ : | KUH ] %
HLQ UHF KHQ] HLWX 1 Z HQG LJ 6 LP X OODWL DEJ XIW ND P D DUDO® GD] D HLQH
RNX P HQWWL DUEHLWQ GL : DUWH] H ] GL h EHUWDJ XQ HLQH J U[% HUH ' DW

L ,QWUQH ND P D P GH / HVH VHLQH H P D ‘E HUEUs FNHQ HW

8 GL LQ] HOQHQ TX DVL S DUDOM® DXIHQGH 3 UR]HVW YHUZ DOWM ] HQ DUE HLW
81 s P 7 DV 3 UR] HW QX PP HUQ -HGH 3 UR]H HNR PP HLQ LQHLQG HX WL
1 XPP H ] XJHZ LHVHQ ‘E H EH % HGD GL $ UEH GLHVH 3 UR] HVWH JHVWHX HU

Z HUGH DQQ

et RN
/

oive

81 s J HK GD DXV GD HL 1 XWH P QX HLQH 7 DV L 9 RUGHUJ UXQG
I RUHJ URXQG DUE HLWH G K GD H P HLQH 3 URJ UD ‘E H (LQ $ XVIDEH
LQWHUDNWL DUEHLWW D DOO Z HLWHUH 7 DVN RKQ , QWHUDN WL L + LQWHUJ UXQG

E DF N J URXQG MDXIHQ



RPP  DQGR 1X 6 WXHU Y 3 UR] HWH Q
8 GH 1 XWH 0 |JOWFKN HLWVH ] X $ UEH P 3 UR] HWH ] JHEHQ Z HUGH
VSH] LHOO . RPP DQGR ] X 9 HUI+ JXQ HVWH 0OW
% HL 6 WUWH HLQH 7 DV IHVW HOHJ  Z HUGHQ LHV L 9 RUGHU RGH + LQWU
Ju MDXIH VROO ( QWFKHLGH P D VLF I« GL $ UEH + LQWHUJ UXQG HUVFKHLQ
VRIRU Z LHGH GD 3 URP SW HUZ DUM GL QIF KVW RPP DQGR HLQJDEH
% HLVS LHO
( LQH h EHUEOIF H ]X DXIHQG 3 UR] HW UKI P D P GH RPP DQGR
0 ] DKQUHLFKH 2 SWIRQ H P D IHVWBJHQ Z HGFK ,QIRUP DWRQ H H
OXIHQG 3 UR]HW P D VHKH P | FKW ' L Z LFKWUVW VLQG
2 SWRQ LUNXQ J
D DOO ,QIRUP DWIRQ H H HLQH 3 UR] H%
,QIRUP DWIRQ H H DOO GXIHQGH 3 UR]HW
DX VJ HEHQ
| YR OO/W QG LJ ,QIRUP DWL ] 3 UR] HVVH
DX VJ HEHQ
VHUP LQD OQD P H DOO 3 UR] HWH GL GH 7 HUP LQD WHUP LQD OQD P
] XJHRUGQ H VLQG
QX W HU DOO 3 UR]HW GH GH 1 XWHUV DXVJHEHQ
81 TX LWWHU GD R PP P GH $ XVJDE LQH 7 DEHO® GL 00 QJH
IRUGHUW ,QIRUP DWIRQ H HQWI OW ( LQL] GD VL Z LFKWU Z H P D 3 UR] HW
EHHLQIOXWH Z LOO] % 3 URJUDPP EE UHF KHQ



$ XVIK UOIFKHU ,QIRUP DWIRQ H 1 3 UR] HVVH HUK | P D P LW GD

Z HUGH ] % Z HLWU $ QJDEH 1 H 3 UR] HVWH J HP DF K DOO 3 UR] HWV QLFK

QX GL GH 1 XWHUY GH GD . RPP D HLQJ HJ HEH DW EHUs FNVLFKWUO W ' L

HLJ HQH 3 UR] HW ND P D D D + D H 8 , XVH LGHQWILFD WIRQ HUNHQQ HQ

$ X GH 6 SDOW 77 ND P D HQWHKP HQ Z HOFKH 7 HUP LQD DX GL
R PP DQGR JHVWUWH Z XUGHQ 6 HLQ 8 , ND P D P GH . RPP D

HUIDKUHQ P HUK | P D $ QJDEH X 7 HUP LQDO

( NR PP PP H Z LHGH YR U GD 3 UR]HVW QLFK RUGQXQ JVJHP I HHQGH Z HUGHQ

) VROFKH ) | OH D P D DX HL . RPP D 1 X $ EE UHF KH 3 UR] HVWH

] XUs FNJ UHLIHQ

) . Z LU P HLV HLQJHVHW W ' L 3 UR] HVWQX PP H HUKI P D

EH % HGD P GH . RPP D

% HLVS LHO



8 GL $ UEH P P HKUHUH 3 UR] HVVH 1 HUHLQI DF KHQ JLE H L 81

6 WVHXHU] HLFKHQ P GHQH 3 UR] HVW NRQ WROOHU Z HUGH HQ IR HQGH % LO
Z HUGH L Z LFK WL VWH 6 VHXHU] HLFKH ] X VDPP HQJ HID%W Z RE H P D HDF K VWH
P X% GD HLQLJ QX EH EHVWIPP WH 6 KHOO VLHK GD] . DSLWH

I XQN WIR Q LHUHQ

L L % LO DQJHGHXWW NQQ H 6 KHOO ] XVI W OLFK . RPP DQGR RG H 7 DVWWU

HLQJ DEH HQW DOWQ ' HWLO GD] Z HUGH L . DSLWH EHVFKULHEHQ



5. Die Shell

$ X1JDE ( LJHQVF KDIWHQ
H % HJUL 6K HOO Z X UG VF L $ EVFKQ LW L = XVDPP HQK DQ P GH
$ XVIK UXQ . RPP DQGR HLQJHIK UW ' L 6 KH HUGHLFKWU DO HL . RPP DQGR
] HLOHQLQWUS UHWH GL $ UEH P 81 ) HUK HE OLF K = H Z LFK WL VWH ( LIJHQ

VEKDIW JHK] UH

X 3 CODW K DOWM -RN H HUP | JQFKH HUNe Ul W RGH XQYR OG/W QG LJ ( LQIJDEHQ

X ( LQ $ XVIDEHXP CHQNXQ JH HUMDXE H HV ' DW LFK QX P GH 6 WQG DUG
JHU W DXV] XWXVFKH ( LQJDE <+ H GL 7 DVWWU $ XVJDE X % LOGVFK LUP
VRQG HU H % HGD XP ] XCHQON H ] % $ XVIDE L HLQH ' DW VSHLFKHU

QLFK DX GH % LOGVFK LU DXVJ HEHQ

X 9 HUNQ'S IXQ . RPP DQGR V
X $ XWRP DWIVLHUXQ 5 RX WIQHD X | J DEHQ
X 3 URJUDPP LHUXQ QHXH . RPP DQGR V GL VLF DX HLQH ) RQl YR UKDQG HQH

R PP DQGR HUJ HEH VRJ 6 KHOOG6 NULS W

X $ UEH P 9 DULDE CHP

) IRQOHQGH Z LU GL & 6 KHOOJHQDXH EHVSURFKHQ Z H VL L LHOH / DER UH
D H ) + 7 % HUOL DO 6 WQG DUG 6 KH YHUZ HQGH Z LUG ( LQH DX VI+K UOLFKH
h E HUE OLF 1 6 KHOO ILQGH P D L >+ HURGG @ . XU IDWXQ JH 1 LHVH 7 KHP
L DO® 81 o % « FKHUQ

'L & 6 KHOO FV K

([sbQ VL Y ' DWILQD P GH . RPP DQGR ] HL®
% HYR GL & 6 KHOO HL . RPP D D D % HWILHE VV\ VWH ‘E HUWLEW Z LU D
‘E HUS U | W H RJ 0 HW]HLFKHQ HQWIOW ' D L 6 RQG HU] HLFKHQ GL L
RP P DQGR $ UIXP HQW LF K YR UNR PP H UIH HLQ VS H] LHOO
% HGHX WQ KDEHQ , $ EVFKQ Z XUG GLHV ,G EHUHLW YR UJ HVWHOOW
s = XVDPP HQK DQ P ' DWHLQDP H HUVX FK GL & 6 KHOO 0 XVW DX DOO
SDVVHQG H ' DWHLQDP H DQ] XZ HQG HQ ' D] VWHK H IRQI HQG 0 HW] HLFKH 1 X

9 HUI« JXQJ

0 HW] HLFKHQ % HGHX WKQ J

EHOIWHE LJ = HLFKHQIRQ H

HLQ EHOWHELIJH = HLFKHQ

HLQH GH L VWHKHQG H = HLFKHQ

nNZ z MHGH GH L ~» VWHKHQG HQ : RUW Z LU HLQJHVHW W

a + LHUI» VHW FV H 31DGQDP H H + RP H
Y HU] HLFKQ LVVH HLQ Z H L 7 LOG $ QIDQ
VWHK W

a ORJ LQQD P H + LHUI« VHW FV H 31DGQ DP H H + RP H

YHU] HLFKQ LWH GH 1 XWHU P ORJ LQQD P H HLQ




% HLVS LHO

(lQ $ XVJIDEHX P HQ NXQ J

" L & 6 KHOOJHK 9 RUHLQVWHOXQ J H 6 WQG DUGDQQ DKP HQ GHIDXOW DXV Z H

DW HLQ RGH DXVJHJHEH Z HUGH VRO®Q ( J Low

X 6 WWQG DUGHLQJ DEH 7 DVWDW U VW LQ . DQD

X 6 WWQG DUGDXVJ DEH % LOG VF K LU VWGRX W . DQD

X 6 WWQG DUGI HKCHUDX VJ DEH % LOG VFK LU VW5 HUU . DQD

( LQJDEH Z HUGH DOv  LPP H H 7 DVWW HUZ DUWW $ XVJDEH Z HUGH LPP H

DX GH % LOG VF K LU DXVJHJHEHQ %H GH $ XVJDE XQ WHUVFKHLGH 81 B DO®GIUGLQJ

] Z LVFKH ‘' DWHQ GL L . RPP D DXVJLEW Z H H HURQ UHLF DXVJHI«K U Z LU
,QIRUP DWRQ HQ GL E H ) HKCH LQIRUP LHUHQ ! VW QG DUGP | %L EHLG

$ XVJDEH P GH % LOG VF K LU Y HUEXQG H VLQG Z LU LHVH 8 QWUVFKLH LFK

LPP H G HX WOE K P D KD DEH GL 0 | JOIFKN HLW GL $ XVJDEH J HWHQQ 1

EHKDQG HOQ
%H %HGD ND P D ) HVW®IJ XQ J H HU QG HUQ ' D] Z HUGH Z LHGH 0 HW] HLFKH

YHUZ HQG HW KLH HLQ $ XVZ DK GH Z LFKWWU VWQ

0 HW] HLFKHQ % HGHX WKQ J
GD WHL 6 WQG DUGDXVJDE Z LU L GD WL XP JHOHQNW
GD WHL 6 WDQG DUGDX VJ DE ( QG GD WHL DQJ HI* J W
GD WHL 6 WQG DUGHLQJ DE X GD WAL QHKP HQ
! GD WAL 6 WWQG DUGDX VJ DE XQG I HKCOHUDX VJ DE Z LW L  GDWL

XP JHGCHQON W

1 GD WHL GLW DEH $ XVIDE Z LU DQJHI-JW

+ LQZ HLV P D 6 WDQG DUGDX VJ DE 6 WQG DUGIHK CHUDX VJ DE ~ WHQQ HQ ND

P D D Z L IRQ HUUHLFKHQ

, I LQG H P D L 6 W0QG DUGDX VJ DEH L GLH
6 WDQG DUGDX VJ DE L 6 WQG DUGIHKCOHUDXVJDEH : H P D QLFK
EHQl WUW ND P D VL GLUHN HLQ $ U $ EIDO®ILP H VFKLFNH

LHV ' DW \Y PP H GD W OLF LVW Z H P D HLQ $ XVJDE U HXJW GL P D

HLJ HQ WOE LFK EUDXFKW HVKDO JOHLF Z HJZ HUH Z LOO , % HLVS LHO



% HLVS LHO

3 LSH OQH V

( NR PP YR U GD P D P HKUHU . RPP DQGR DXIUXIH P X% X HLQ EHVWPP W
$ XIJDE ] d VHQ Z REH GL ( UJHEQ LW G K GL $ XVIDEH HLQH . RPP DQGR |
HL DQG HUH . RPP D L ( LQIJDE GDUVWOOW

) H & 6 KHOOJLE H HL 0 HW] HLFKHQ GD ] X : HLWUOHLWQ ,QIRUP DWIRQ H

1Z LVFKH . RPP DQGR GLHQW

3 LSH

% HLVS LHO




'H $ 0DV 0 HFKDQ LVP XV

2 1 VL . RPP DQGR HLQIJDEH Q P VW QG OIF H Z HJH LKUH

6 FKUHLEZ HLV VFKZ H ] P HUNHQ 8 GH 1 XWH VROFKH 3 URE GHP H ]

HQWOVWQ JLE H L HLQ 0 | JOFKN HLW $ ENe U XQJH $ OWDV ] HUHLQE DUHQ

0 HLQH $ OID ND P D

X . «UH I« NRP SOUJLHUW . RPP DQGR HLQI*K UHQ

X . RPP DQGR P VHCEVW HZ | KOWM ' HIDXOW: HUW DXIUXIHQ

X QHX . RPP DQGR HQW LFNHOQ GL XF H 3 LSHP HFKDQLVP X HQWDOWM UIHQ
D JDQ] Z LU H HL . RPP D UHD OLVLHUW GD L H HLQJ HEDX V

D OLD V $ Q] HLW O P RP HQW UKDQG HQH $ OIDVH

DOV QD P H $ QJHL) GH : HUW GH $ OD QDP H

DO QD P RPP DQGR (LQH QHXH $ OD QDP H Z LU D . RPP DQGR

NRPP DQGR ] XJHRUGQ HW

% HLVS LHO

$ UEH LWP LW9 RUGH U + LQWH UJ UXQGS UR] HW HQ
, DS LW Z XUG GD . RQ]HS GH 0 XOWLBVNLQJ L 81 HLQJ HI*K UW ' L
$ UEH P 3 UR]JHWH Z LU L . DSLW EHVFKUHEHQ + LH VRO®M . RPP DQGR
HUJ1 Q] Z HUGHQ GL P D LFK DO® $ UEHLWXP JHEXQ JH ILQGHW G VL L
6 KHOOJ HEXQG H VLQG P GH P D DUEHLW VLHK % LO " L KLH EHVFKULHEHQH
= XVDPP HQKIQJ JHOWM L Z HVHQWOEKH DXF I+ GL L 1/, YHUZ HQG HW 6 KH

>+ HUR GG % X UP HLVWHU / HLEQ HU @



L & 6 KHOO E DVK NHQQ IRQI HQG . RPP DQGR 1 X 3 UR] H%NRQ WJR OO

>% X UP HLVWHU @

RPP  DQGR % HVF K UHLEXQ J

MRE V OWVWH DOO H DNWKHO®I 6 KHOOJHVWUWHVH 3 UR] HW  XI

13 Ik U LQH 3UR]JH L 9 RUGHUJU Z HLWH | RUHJ URXQG

EJ Ik U LQH 3URJH L + LQWUWU Z HLWH  E DF NJ URXQG

N LOO EUHFK GH DQJHJHEHQH 3 UR]JH D ' HWLO LHK % HLVSLHO

VVRS I KQ OLF HQW'S ULF K
"L . RPP DQGR HUJ | Q] H L L . DSLWH HLQJHIK UW . RPP DQGR V (L
Z LFKWUH 8 QWUVFKLH HVWHK GDULQ GD L . RPP DQGR L 7 DEHOO QX -+ GL
JHUDG NWY 6 KHOO JHOWMQ Z | KUH 1 % DOO 3 UR] HW  EHUs FNVLFKWU W
3 UR] H%QX PP HU DXF -REQX PP H JHQDQQW Z HUGH P HLQH = HLFKH

JHNHQQ ] HLFKQ HW ] %

% HLVS LHO

$ XVEOEN 6 KH 006 F ULS W

( LQ 6 KHOO HUP | JOLFK QHEH H LVK H HLQJ HI K UWH ( LJHQVFKDIW DX F L

6 WS HOY HUD UE HLWKQ DXWRP DWIFK $ E DUE HLWKQ . RPP DQGR IRQ HQ GL L VRJ

6K HOO6 NULSWHQ EHVFKULHEH Z LUG : H VLF | GLHVH HK CHLVWKQ J VI KLJ EH

QLFK JDQ HLQI DF 1 HUCHUQHQG : HUN] HX HQDXH LQWUHVVLHUW ND ] % EH

>+ HUR GG @ QDF KGHVHQ + LH VR QX NX U GD 3ULQ]L HUNA U Z HUGHQ

) HLQI DF K VWH ) D E HVWHK HL 6 KHOO6 FULS DX HLQH ) RO 81 h
R PP DQGR V GL P + LA LQH 7 Hf VHGLWRU DO ' DW DEJHMHJ Z HUGHQ ' LHV
R PP DQGR IRQ ND P D D DEDUEHLW OOVVHQ L H D L ' DWW Z L L

QH HU] HXJ WV 81 ) R PP D HKDQG H DXIUXIW



% HLVS LHO

(L 6FUS ND HEH 81 o . RPP DQGR QR F Z HLWHU $ QZ HLVXQ JH HQW DOWQ
] % 6 WVHXHUE HI HK CH P GHQH IHVW HOHJ Z LUG L Z HOFKH 5 HLKHQIRQ

R PP DQGR DEJHDUEHLW Z HUGH 9 DULDEOHQ VLHK QIF KVW % HLVSLHO

0 9 DULDE CH D P D HLQH 6 FUS 3 DUDP HW <«E HUJHEH H GDP I CH[ LEH
J HVWDOWQ 6 KHOO6 FULS WH Z HUGH VR CFK 3 DUDP HWH GX UFKQX P HULHU P

JHNHQQ ] HLFKQ HW | % | GH HUVWH 3 DUDP HWU ] GH ]Z HLWHQ HW



% HLVS LHO

( WQUFKW LQH SH W |Q OF $ UEH LW X P J HEXQ J
( LQH 6 RQG HUID 6 KHOO6 NULSWH VWO® VRJ $ QOOX IGD WHLHQ GDU GD L

6 NULSWH GL EHL (LQARW H HLQH 1 XWHU RGH EHL $ XIUX HLQH 6 KH

DXWRP DWNMF JHVWUW Z HUGHQ "D ND P D DXVQXWHQ X EHL / RJL HLQ

SHUV|Q OFK . RQ ILJXUDWL HLQ] X VWO®Q b KQ OF |IXQN WIRQ LHU HLQ

u$ XIUI XP YGDWHL GL ( QG LQH 6 LW XQ DXIJHUXIH Z LUG

, UKHUJHKHQGH $ EVFKQ LWW Z XUG ] % EHVFKUHEHQ Z L P D P HLQH § OWD
RPP DQGR DENe U] H D $ EVFKQ RGH P XP DV IHVWBIJW Z HCFK

= XJ ULl VUHF KW  QHX * DVWHLH HUK DOW VR OG $ EVFKQ $ 00 GLHV

) HYWGIJ XQ JH  J HKH HL $ XVORJJ H HURUHQ : PD VL VWQGL QXWHQ ND

P D HQWSUHFKHQG . RPP DQGR L $ QODXIGDWHLH VHUE ULQJ HQ GL XVWRP DWVF

DEJHDUEHLW Z HUGHQ H & 6KH NRPP H IRQHQG ' DWHLH L ) UDJH

Z LU HLQP D EHL / RJL JHVVWUWHW
Z LU H HGH $ XIUX HLQH & 6 KHOOJ HVWUWHW

Z LU HL 9 HUDVVH HLQH & 6 KHOODEJ HD UEHLWHW

6L NQQ H LHV ' DWHLHQ GL 6L L ,KUH + RP HYHU] HLFKQ L ILQG HQ P HLQH
EHAHELIH ( GLWR EHDUEHLW ] % QHX $ OIDV RGH ) HVWBIJXQ JH |-

HLQWIDJ HQ




6. Grafische Bedienoberflachen

81 VVH QHEH H NR PP DQGR R ULHQWIHUW % HG LHQXQ DXF HLQ
JUDILVFK % HQX W HUVFKQ LWWWHOO ] X 9 HUI-JXQJ ' DP ND H 1 XWH GD
% HWILHE V\ VWA HQWS UHF K H UEHUHLWHW $ QZ HQG HUS URJ UDPP P
+ La = HLJ HJ HUl WA P HLV HLQH 0 DXV +E H HLQ JUDILVFK 2 EHUIQF K
EHGLHQHQ
, * HJHQVDW H JUDILVFKH % HGLHQRE HUIQF KH 0 LFURVRI : LQ |
Q1 7 : LQ Lv GD EH 8 YHUZ HQGHW . RQ]HS EHGHXW
CHLVWKQ J VI K LI H ICH[ LECGHU 0 D D ] % GD $ XVVHKH H $ XVJDE
CRRN I HH O Y HU QG HU GDP NRQ ] HS WIRQ H YHUVFKLHGHQ
% HQX W HURE HUIOF KH VFKDI HQ ' H P RGX (DU $ XIED H * UDILNDXVJDE
HUP | JOIFK HV 5 HF KQ H $ XVIDEHJHU U XP OF | WHQQH H HL
5 HF KQ HUQHW HUE LQG HQ
LQGR Z O %DV LV
L JUDILVFK % HGLHQRE HUIQF K 81 K H L% © LQGR 6\ VWHP Z LU
KI XIL DEJHNe U ; RGH ; JHQDQQW ' D 6\VW Z XUG o ,7 HQW RUIH
Z LU  VHLWGH HLQH . RQ VR UWIX DO® JUR%H $ QE LHW 81 ,; % HWLHE
V\ VWP H HLQK HLWOE  Z HLWHUHQW LFNHOW , = XVDPP HQKDQ P I, HQWWD
HLQ  IUHL DOV LFK ] HQ] NR VWHQS IOIFKWWU H ,P SCHP HQWIHUXQ © LQGR Z
$ O ;) UHH LV VL % HVWQG WL IDV DO® / ,18; * LVWILEX WIRQ H P LWWAUZ HLO

| YLHO 3 UR] HVVRUH G K QLFK QX . 3&V YHUIJEDU

D © LQGR 6\ VW LV P RGX OO DXIJHEDX VVH HLQ 6 DPP XQ
) XQN WIRQ H 3 URWRNR OG ) HYWBIJ XQ JH ] X " DWQDXVWXVFK GDU P GHUH
+ 10 JUDILVFK ,QIRUP DWRQH DX GH % LOG VFK LU DX VJ HJ HEH 0 DX
7 DVWDVWK  YHUZ DOWM Z HUGH >. RICHU @0 D P L 5 HDOWLHUXQ QLFK " HWD
NHQQ HQ HLQLJ * UXQGN HQQ WQLW KHAH DEH EHL 9 HUVYW QGQ L GH = XVDPP HQ
K1 QJ VRO® L IRQ HQGH ]XVDPP HQJHID% Z HUGHQ

JHK U QLFK ]X % HWULHE V\ VWH P
, * HJHQVDW DQG HUH ) HQVVHUV\ VWHP H ] % 0 LFURVRI : LQ [ LV NHL
% HVWD QG WA GH % HWLHE V\ VWP H RQG HU  HL DUDX DXIEDXHQGH $ XIVDW DX
% HQX W HUHEHQH )+ GH 1 XWH HLQH 81 / LQX * 5 HFKQ HU KHL% GDV H ND
HLQ JUDILVFK % HGLHQRE HUIQF K YR UILQGHQ GD P DEH QLFK ]Z DQJAXIL GH
) D VHLQ

DO HL L  VLF JHVFKORVHQH 3 URJUDPP V\ VW Z LU HUVFKLHGHQH
+ HUWWHO®GIU DQJHER WQ ' DP KD GH $ QZ HQGH GL 0 | JOIFKN HLW HL I+ VHLQ
$ QIRUGHUXQ JH J+Q VWUH 6\ VW DXV] XZ | KCHQ EHWLHE V\ VWP XQ DEK | QJ L
LVW NJQQ W P D DXF D 81 ,; %HWLHEV\ VW ] % L =XVDPP HQKDQ P HLQH

QHXH + DUGZ DUH Z HF KVHOQ RKQ GD 1 XWH GH J UDILVFKH % HGLHQRE HUIQF K

GD HHLQI X% Z HUGHQ




% HV WD QG WHLO Y D X 1 XW HUVLFKW
LV P RGX GO DXIJHEDXW Z RE H HGH 0 RGX MG 6 FKLFKW NOD GHILQLHUW
$ XIJDEH HU« OOW' D JUXQG HJ HQG 9 HUVW QGQ L GLHVH $ X1JDEHQWLOXQ KLda

VSIW EH GH % HGLHQXQ GH 6\ VWP V

" H 6 HUYHU YHUJ GHLFKE D P HLQH * UDILNWHLEH L DQG HUH % HWLHEV\ VWP HQ

‘E HUQLPP GL ' DUWWOXQ DX GH % LOGVFKLUP ( ND DXF H HL 5 HFKQ HU

QHW ] % GD ,QWUQHW DQJHVSURFKH Z HUGH HUP | JOIFK GDP GL $ XVJDE
JQIRUP DWRQ HQ GL X HLQH DQGHUH 5 HFKQH HU HXJ Z XUGHQ 0 D w

] % GL JUDILVFK $ XVJDE LQH 3 URJUDPP HV GD L + 5 = a XIW DX HLQH

5 HFKQH L & ¢ / DER DEH DXF DXI GH 3 | + DXV GDUVWO® GWHQ

$ 0 1 XWH GH 8 ,; /LQX 5 HFKQH D H )+ 7 NIQQ H 6L GD DX VJ HKHQ

GD DX DO® 5 HF KQ HU 6 HUYH ]X 9 HU*JXQ VWKHQ GL 6L L H 5 HJH VRIRU

EHQX W H HQ

"L ) HQVWH HLQVFKOIH%OLF LKUH % HGLHQHOHP HQW Z HUGH LFK YR 6 HUY H

GDUJ HVWHOOWVRQG HU HLQH  Z HLWHUH 3 URJ UDPP GH : LQGR Z P DQDJ HU : L

VF JHVDJ JLE H QLFK QX HL VROFKH 3 URJUDPP GH $ QZ HQGH KD YLHGP HK

GL : DK XQ W YHUVFKLHGHQH : LQGR Z P DQDJHUQ 0 1 %

f zP + GH HVNW  HQY LURQ P HQW L = XVDPP HQKDQ P

!/ LQX VVD U HUE UHLWHW

f )YzP + GH GL 2 EHUIQF K CoL DF KHP S1LQG HW

f 0ZP + 0 RWIL : LQGR Z P DQDJHU HLQ |ILUP HQXQ DEK | QJLJ ( QW LFNOXQJ GL X
YLHOH 81 ,; 5 HFKQHU ]X ILQGH LVW

f 20YzP + 2 SHQ/ © LQGR Z P DQDJHU HLQ NR PP HU] LHOO ( QW LFNOXQ GH
) LUP 6

GL XQ WAUWFKLHGOLFK JUDILVFK ' DUVWOXQ JH % HGLHQNRQ ] HSW  ORRN IHHO ] X

9 HUI« J XQ VW O® Q




L VHW H MZ HLO HLQ * HVWOWQ JVULFKWORL I+ GL ,QWUDNWL P ) HQVWHU
XP )+ GH 1 XWH KHL% GDV H HUKI HLQ 2 EHUIGF KH EH GH GL % HGLHQ
HOHP HQW HUH % HQX W XQ DXIHLQDQGH DEJ HVWIPP VL LPP  H JCHLF
DX WHKHQ
, H IRQHQGH %LOGHU VLHK P DQ Z L L ) HQVW HUVFKLHGHQH
XQ WHUVF K LHG OLF DUJ HVWH P D VDJ GHNR ULHUW Z LUG
7 HUP LQD EH 6 * ,
0 DVFKLQHQ
7 HUP LQD XQ W &' ( HLQH
P HKUHUH / LQX [
% HGLHQRE HUIQF KHQ
7 HUP LQD XQ W YZ P HLQH
% HGLHQRE HUIQF KH GL XQ Wi
81 ,; / LQX HL ,QWUI
| KQ OLF LQ VLP X OLHUW
$ UEHL P L * UXQG J HQ
(LQH 8 ,; 5 HFKQH P JUDILVFKH $ XVJDE +E H LQGR N D P D VLF
HW Vv UVVHO®IQ

)

_J

|
|




H 6 HUY H VVWH HLQ 9 HUE LQGXQ 1 Z LVFKH $ QZ HQGXQ JVSURJ UD
J UDILVFKH $ XVJDE KHU Z RE H HGH 3 URJ UD VRJ & OIHQW HL HLJ HQH
) HQVWH ] XJHRUGQH Z LUG
) . GH 1 XWH LV GLHVH = XVDPP HQK DQ WDQVSDUHQW G K H P VLF GLHV

9 HUE LQGXQ QLFK VHCEV Ne PP HUQ

D . LQGR 6\ VWH ND DEH QRF LH P HKU (L 6 HUYH ND P HKUHU
$ XVIDEHJHU W ' LVSOD\ VvV YHUZ DOWMQ Z RE H DX MAGH ' LVvS QR F P HKUHU
Y LUWKKHOO % LOGVFK LUP GDUJ HVWH Z HUGH HQ

DP Z U ] % P | JOFK DX HLQH 5 HFKQ H HL & 3 URJ UD DX IH 1
MDVWHQ GD HLQH 7 H VHLQH ( ‘E H HLQH HLQIDF KH 0 RQ LWR DEZ LFNH ] %

R PP DQGR HLQJDEH 6 WWVP HOGXQ JHQ HLQH DQG HUH H HLQH FKDXI1Q VHQG H
% LOGVFK LU ] % GL $ Q] HL GH = HLFKQXQ JHQ

T

B

—

El

$ UEHL P L ; 1 XW H 1 HW Z HUNIXQ NWRQ HQ

6 HLQ YR OO / HLVWKQ JVII KLINH HUUHLFK DEH HUV 5 HF KQ HUQHW HQ ( L 6 HUY H
Lv H / DJH GL $ XVJDE $ QZ HQGXQ JVSURJUDPP H DUl X VWHO®IQ GL X
DQG HUH 5 HFKQ HU XIHQ ' DEH VSLH H NHLQ 5 RO® L 5 HFKQH L HLQH
RN DCH Ul XP OF ] XVDPP HQJHID%W RGH JOREDOH 1 HW | % ,QWUQHW YHUEXQG H
VLQG

6 D PD ] % HL 3URJUD L +5 VD UWH L JUDILVFK $ XVJDE X
HLQH 5 HFKQH L & § / DER GDUVWHO® ODVWHQ $ XF HL 5 HFKQH ] + DXVH GH
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