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(3' ORGXOH 8VHU 0DQ

6SHFLILFDWLRQ IRU LQFK (3

ORGHO 12 '(3* %18 )

' (1V &RQILUPDWLRQ

SUHSDUHG H &KHFNHG E\ $SSURYHG E

&EXVWRPHUDSSURYDO

&XVWRPHU $SSURYHG E ‘DWH

(&2 T
3DJRI



(3' ORGXOH 8VHU 0DQ

5HYLVLRQ +LVWRU\

9HUVL &RQWHQW ‘DWH SURGXF

1HZ UHOHDVH

XSGDWH 2YHU 9LHZ
7\SLFDO $SSOLFDWL
63, QWHUIDFH
SHOLDELOLW\7HVW
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(3' ORGXOH 8VHU 0DQ

&217(176
2YHU 9LHZ n
JHDWXUHYV n
OHFKDQLFDO 6SHFLILFDWLRQ 0

OHFKDQLFDO'UDZLQJRI (3'ORGXOH

,QSXW RXWSXW3LQ$VVLIQPHQW

(OHFWULFDO &KDUDFWHULVWLFV
$EVROXWH OD[LPXP 5DWLQJ
3DQHO '& &KDUDFWHULVWLEYV i
3DQHO $& &KDUDFWHULVWLFV if

0&88 , QWHUIDFHG6HOHFWLRQ i
0&88 6HULDO QWHUIDFH ZLUH 63, i
0&88 6HULDO QWHUIDFH ZLUH 63, i
&RPPDQG 7DEOH io

%ORFN'LDJUDP i
7\SLFDO $SSOLFDWLRQ &LUFXLW ZLWK 63, ,QWHUIDFH
7\SLFDO 2SHUDWLQJG6HTXHQFH [

/87 ITURP 273 2SHUDWLRQ )ORZ [

273 2SHUDWLRQ 5SHIHUHQFH 3URJUDP &RGHid

o O O

(@]}

5HOLDELOLW\ 7HVW i

,QVSHFWLRQ FRQGLWLRQ i 0

(QYLURQPHQW i 0

JOOXPLQDQFH 0

QVSHFW PHWKRG 0
(&2 /T
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(3' ORGXOH 8VHU 0DQ

'LVSOD\DUHD 0
*KRVWLQJ WHVW PHWKRG 0
,QVSHFWLRQ VWDQGDUG 6
(OHFWULFLQVSHFWLRQ VWDQGDUG  i6
$SSHDUDQFH LQVSHFWLRQ VWDQGDUGI6
3DFNDJLQJ i

+DQGOLQJ 6DIHW\ DQG (QYLURQPHQW S5HTXLAHPHQ!

(&2 /T
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(3' ORGXOH 8VHU 0DQ

2YHU 9LHZ

(3% %18 ) LV DQ $FWLYH ODWUL[ (OHFWURSKRWKWLF
LQWHUIDFH DQG D UHIHUHQFH V\VWHP GHVLPQJIJAKHD®/L V E DWW \ZIKv
EODFN IXOO GLVSOD\ FDSDELOLWLHV 7KH LQ KK PRW XYOHH D WH
7)7 DUUD\ GULYLQJ HOHFWURSKRUHVLV @O/NS®IDQJ JDWHK] LGN M H
GULYHU 0&8 LQWHUIDFH WLPLQJ FRQWUSR/O O & P00 ROV XOOH WIRQ E
XVHGLQ SRUWDEOH HOHFWURQLF GHYLFHVVWXPK DV (OHFWURQL

JHDWXUHV
T SL[HOV GLVSOD\
+LIJIKFRQWUDVW +LJKUHIOHFWDQFH
8OWUD ZLGH YLHZLQJDQJOH 8OWUD ORZSRZHU FRQVXPSWLRQ
3XUHUHIOHFWLYH PRGH
%L VWDEOH GLVSOD\
&RPPHUFLDO WHPSHUDWXUH UDQJH
IDQGVFDSH SRUWUDLW PRGHYV
+DUG FRDWDQWLJODUH GLVSOD\VXUIDFH
8OWUD /RZFXUUHQW GHHS VOHHS PRGH
2Q FKLS GLVSOD\5%0
:DYHIRUP FDQ VWRUHG LQ 2Q FKLS 273 RUZULWWHQ E\0&8
6HULDO SHULSKHUDO LQWHUIDFHDYDLODEOH
2Q FKLS RVFLOODWRU
2Q FKLS ERRVWHUDQG UHJXODWRU FRQWURO IRUJHQHUDWLQ.
YROWDJH

, & VLIQDO PDVWHU LQWHUIDFH WR UHDG HIWHUQDO WHPSHUDW
%XLOW LQWHPSHUDWXUH VHQVRU
1 6XSSRUW SDUWLDO XSGDWH PRGH

R OR R R R R R R R R R R R R

kR
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(3' ORGXOH 8VHU 0DQ

OHFKDQLFDO 6SHFLILFDWLRQ

3SDUDPHV 6SHFLILFDW QLW 5HPDUN
6FUHHQ 6 _QFK
'"LVSOD\ 5HV| +1 9 3L[HO '3
SFWLYH $ 1 PP
3L[HO 3LW i PP
3L[HO &RQIL SHFWDQJOH
2XWOLQH 'L + 1 9 ] PP
"HLIJKW “ J

6\PER| 3BDUDPHWHU | &RQGLWLRQV| oLQ] 7\S| oD[| 8QL] 1RW

%ODFN G6WDW
%ODFN *KR¥VW
"KLWH 6 WDW H
"KLWH *KRV/W
5 :KLWH 5HIOH :KLWH
&5 &RQWUDVW5| ,QGRRU

16

1 *UA\/HYHO
7HPST f&

/LIH +XPLGLW\ 5+ \HD

1IRWHYV /IXPLQDQFH PHWHU (\H 2QH 3UR 6SHFWURSKRWRPHWH U

&5 6 XUIDFH5HIOHFWDQFH ZLWK DOWEZREW H ISW KHDOOXEODFHN SH.[E BT

'KHQ WKH SURGXFW LV VWRUHG 7KH &IAKOH VRGHBEWKE&XOG EH N

(&2 /T
3DJRI



(3' ORGXOH 8VHU 0DQ

OHFKDQLFDO 'UDZLQJRI(3'"ORGXOH
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(3' ORGXOH 8VHU 0DQ

JQSXW RXWSXW 3LQ $VVLIQPHQW

1R| 1DPH]| , 2 '"HVFULSWLRQ 5HPDU
18& 'RQRW FRQQHFW ZLWK RWKHU 1{ -HHS 2S5
x5 2 |1 &KDQQHO 026)(7 *DWH 'ULYH &
5(6 ( , | &XUUHQW B6HQVH ,QSXW IRU WKH
1& 1&| 'R QRW FRQQHFW ZLWK RWKHU 1§ -HHS 2S
96+ & | 3BRVLWLYH 6RXUFH GULYLQJ YRO
768&]/ 2 |, &, QWHUIDFH WR GLJLWDO WHP
76'$ , 2|, & , QWHUIDFHWR GLJLWDO WHP
% 6 , | %XV , QWHUIDFH VHOHFWLRQ SL{ 1RWH
%86< | 2 | %XV\VWDWHRXWSXW SLQ 1RWH
5(6 , | BHVHW VLIJQDO LQSXW $FWLYH /| 1RWH
' & , | 'DWD &RPPDQG FRQWURO SLQ 1RWH
&6 , | &KLS VHOHFW LQSXW SLQ 1RWH
6&)/ , | BHULDO &ORFN SLQ 63,
6'$ , 2| 6BHULDO 'DWD SLQ 63,

S3RZHU 6XSSO\IRULQWHUIDFH O

9.2 3 | FRQOHFWHG ZLWK 9&,

9&, 3 | 3BRZHU 6 XSSO\ IRU WKH FKLS

966 3 | *"URXQG

&RUH ORJLF SRZHU SLQ 9" FDQ E

9" & | IURP9&, $ FDSDFLWRU VKRXOG
9''DQG 966

933 3 )25 7(67 -HHS 2S

96+ & | 3RVLWLYH 6RXUFH GULYLQJYRO

. 3RZHU 6XSSO\SLQ IRU3RVLWLY

9%+ &
96+

96/ & | THIDWLYH 6RXUFH GULYLQJ YRO

9% ¢ | 3RZHU 6XSSO\SLQ IRU 1HIDWLY]
9&20DQG 96/

9&20 & | 9&20 GULYLQJ YROWDJH
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(3' ORGXOH 8VHU 0DQ

,QSXW 3LQ 2 2XWSXW3LQ , 2 %L GLUHBWBRQPO 3LQ &Q S.0\8 C2RUWIRUAS |

1RWH 7KLV SLQ &6 LV WKHFKLS VHOHFW ZRIS ¥ WLSRIQQHF DVEL@H GVIR W B & |
FRPPXQLFDWLRQRQO\ZKHQ &6 LV SXOOHG /2:
1RWH 7KLV SLQLV ' & 'DWD &RPPDQG FRIQWB RQ SFZQUHR QN HPRWEGHQ J WR

WKHSLQLY SXOOHG +,*+ WKHGDWD DW 6'$ ZHQOVEKHH LSQWH YV SKIDWH G [
WKH GDWDDW6'$ ZLOOEHLQWHUSUHWHG DVFRPPDQG
1RWH 7KLV SLQ 5(6 LVUHVHWVLIQDOREZQSXW 7KHS5HVHWLV DFWLYH
1RWH 7KLV SLQ LV %XVV\VWDWH RXWSXW ShWLR:®RQPKX S \MKRRA GVORHVRE
LOQOWHUUXSWHG FRPPDQG VKRXOG QRW EWWBSHQWRZ ZKH QK2 RWX BRX W@/ 5
GLVSOD\ZDYHIRUP &RPPXQLFDWLQJ ZLWK GLIJLWDO WHPSHUDWXUH

1RWH %XV LQWHUIDFH VHOHFWLRQ SLQ
%6 6W 0&8 , QWHUIDFH
/ OLQHV VHULDO SHULSKHUDO
+ OLQHV VHULDO SHULSKHUDO

(OHFWULFDO &KDUDFWHULVWLFV

$EVROXWHOD[LPXP5DWLQJ

3DUDPHWH G6\PEH SDWLQJ QLW

/IRJILF VXSSO\Y 9&, WR 9

IRIJILF ,QSXW Y 9,1 WR 9&,

/IRILF 2XWSXW 9287 WR 9&, 9
2SHUDWLQJ 7H 7235 WR z&

6WRUDJH 7HP § 767% WR z&
2SWLPDO 6 WRU 767*R i z&
2SWLPDO 6WRUL +67*R ! 5+

1RWH
OD[LPXP UDWLQJY DUH WKRVH YDOXHV EH\RRHE PZAK\LR KFXIP D J ¥ ® AMVWR. R
RSHUDWLRQ VKRXOG EHUHVWULFWHG WR WKW LFWPWW E QYW KH 3DQHO

(&2 /T
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(3' ORGXOH 8VHU 0DQ

3DQHO '& &§KDUDFWHULVWLFV

7TKHIROORZLQJVSHFLILFDWLRQV DSSO\IRU 966 9 9&, 9 7.
SDUDPHWI| 6\PEH &RQGLW g?_'SSOLL( OLQ| 7\S| OD[| 8QL
6LQJOH JURXQ( 9es 9
JRILF VXSSO\Y| 9, 9&, 9
&RUH ORJLF YR| 9 9" 9
+LJK OHYHO LQ| 9.« %, 9, 9
/JRZOHYHO LQS| 9., %| 9
+LJK OHYHO RX| 92+ | ,2+ X$ 9, 9
/JRZOHYHO RXW 92 21/ X$
7\SLFDO SRZHU  3r<3 95, 9 P:
'HHS VOHHS PR| 373« 9, 9 P:
7\SLFDO RSHUO ,RSUB 9z, 9 P$
PDJH XSGDWH 7& VH
7\SLFDO SHDN R ,RSUB 9a 9 P$
& '& RII
1R FORFN
6OHHS PRGHFX ,VOSE 35 cgxw X$
5DP GDWD
& '& RII
: 1R FORFN
HHS VOHHS PR/ ,GVOS 13| osxw X$
5DP GDWD Q

I1RWHYV 7KH WASLFDO SRZHU LV PHDVXUURPZK RKLIFRQAOWRYQ QY FMDUWCCHR YD W WF
VFDOH SDWWHUQ

7TKHGHHS VOHHS SRZHU LV WKH FRQVXPIRGOGSRIUHY ZROHIHWRN OB GHB @ R

7KHOLVWHG HOHFWULFDO RSW L F QO HKUOFGHHW WKW LFFRQINULHRRO@GH\W
SURYLGHG E\ ".(

(&2 /T
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(3' ORGXOH 8VHU 0DQ

3DQHO $& & KDUDFWHULVWLFV
0&88 , QWHUIDFHG6HOHFWLRQ

3URYLGHV ZLUH ZLUHVHULDO LQWHU IDRHIRKG RPPHW & HD Q&8 C
VHULDO LQWHUIDFH VXSSRUWYV ELW PRGH 'DW DLPDDFEMHLLYPS % 6/%
/2: :KLOHLQSXW GDWDDUH ZULWWHQ LQ RAIGH LKINR A REV/P DY \V
SDUDPHWHUV DUHLQSXW WKHFKLSDFFHSWVIRQIDG RIQILYHG SDL

0&488 6HULDO ,QWHUIDFH ZLUH 63,
'DWD &RPPDQGLVUHFRJQL]J]HG ZLWK '& SLQ 'EWW\D UR WU D QN QHA
PDOIXQFWLRQ GXHWR QRLVH LWLVUHFRPPHQE&H® WR MWHWWKH |
FRXQWHULV UHVHWDW WKHULVLQIJHGIJHRIWKH &6% VLIJQDO

7TKH06% ELW RIGDWD ZLOOEHRXWSXWDW6'$ SLY BPLWKHU WKH &6
0&488 6HULDO ,QWHUIDFH ZLUH 63,
'DWD &RPPDQGLVUHFRJQL]HG ZLWK W KRV UHUWW B GW @/ WE @ \XI @ UV

TRSUHYHQW PDOIXQFWLRQ GXHWR QRLVH LW " WHYHRIRPHDWW G
/KHVHULDO FRXQWHU LV UHVHWDW WKHULVLQIJHGJH RIWKH &6

(&2 /T
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(3' ORGXOH 8VHU 0DQ

7TKHO06% ELW RIGDWD ZLOO EHRXWSXW DW 6'$ SL Q/WWM WHIXWKGED W |
6'$LVKLJIK

,(QWHUIDFH 7LPLQJ

(&2 /T
3DJHR |



(3' ORGXOH 8VHU 0DQ

6HULDO ,QWHUIDFH 7LPLQJ &KDUDFWHULVWLFV

(&2 /T
3DJHR |



(3' ORGXOH 8VHU 0DQ

&RPPDQG 7DEOH
5 :ULWH&\FOH 5HDG &\FOH & ' &RPPDQ&DUHDWD"' ' &+ '

3$1(/6(77,1* 365 5(*,67(5 5 +

5(* /187 VHOHFWLRQ
/87 TURP 273 'HIDXOW
/187 TURP UHJLVWHU
© 5 %ODFN :KLWH 5HG
B3L[HO ZLWK %ODFN :KLWH 5HG .:5PRGH 'HIDXOW
B3L[HO ZLWK % ODFN :KLWH .: PRGH

8" *DWH 6FDQ 'LUHFWLRQ
6FDQ GRZQ JLUVW OLQH WR /DVW OLQH *Q *Q
6FDQ XS 'BLXGMOLQH WR /DVW OLQH * * *  ««
6+/ 6RXUFH 6KLIW 'LUHFWLRQ
6KLIW OHIW J)LUVW GDWD WR /DVW GDWD 6Q 6 C

6KLIW ULJKW)LUWI\UXCDW D WR /DVW GDWD 6 6 6  ««
6+'B1 %RRVWHU6ZLWFK

%RRVWHU 2))

%RRVWHU 21 'HIDXOW

KHQ 6+'B1 EHFRPHV /2: FKDUJH SXPS ZLOO EHWXUQHG 2)
GDWD ZLOO NHHS XQWLO 9''2)) $QG 6 RXUFH HIBMHR% RUGH
IORDWLQJ

567B1 6RIWS5HVHW

5HVHW %RRVWHU 2)) 5HILVWHU GDWECJUM WBHW2LK R W EKH
UHVHW DQGDOOIXQFWLRQV ZLOO EH GLVDBAS8E8D&RIGUWR
IORDWLQJ

IR HIIHFW '"HIDXOW

(&2 /T
3DJHR |



(3' ORGXOH 8VHU 0DQ

32:(56(77,1* 3:5 5 +

%'B(1 %RUGHU/'2HQDEOH
%RUGHU /'2 GLVDEOH 'HIDXOW
%RUGHU OHYHO VHOHFWLRQ E 9&20 E 9'+ E 9'/
%RUGHU /'2 HQDEOH
%RUGHU OHYHO VHOHFWLRQ E 9&20 E 9%+ 9&20 9'/
E 9'+5
965B(1 6RXUFH /9 SRZHU VHOHFWLRQ
([IWHUQDO VRXUFH SRZHU IURP 9'+5 SLQV
,QWHUQDO '& '& IXQFWLRQ IRUJHQHUDWLQJ9'+5 'HIDX
96B(1 6RXUFH SRZHU VHOHFWLRQ
([ WHUQDO VRXUFH SRZHU IURP 9'+ 9'/ SLQV
,QWHUQDO '& '& IXQFWLRQ IRUJHQHUDWLQJ9'+ 9'/ 'HI
9*B(1 *DWH SRZHUVHOHFWLRQ
(IWHUQDO JDWH SRZHU IURP 9*+ 9*/ SLQV
,QWHUQDO '& '& IXQFWLRQ IRUJHQHUDWLQJ9*+ 9*/ 'HI
9&20B6/(: 9420 VOHZ UDWH VHOHFWLRQ IRUYROWDJH WUDQVLWL
9*B/9/> @+ 9*/ 9ROWDJH/HYHO VHOHFWLRQ

(&2 /T
3DJHR |



(3' ORGXOH 8VHU 0DQ

(&2 /T
3DJHR |



(3' ORGXOH 8VHU 0DQ

32:(52)) 32) 5 +

$IWHU WKH 3RZHU 2)) FRPPDQG WKHGULYHU ZLCO EH SRZHUHG 2
0$1$*(0(27 VHFWLRQ IRUWKHVHTXHQFH

7KLY FRPPDQG ZLOO WXUQRII ERRVWHU FRQW WDRXOOWMMHP 8 R X D X
VHQVRU EXWUHIJLVWHU GDWD ZLOO EHNHSW XQWLO 9" WXUQHG
6RXUFH *DWH %RUGHU 9&20 ZLOO EHUHOHDVHG WRIORDWLQJ

32:(52))6(48(1&(6(77,1* 3)6 5 +

7B9'6B2))> 6@XUFH WR JDWH SRZHU RII LQWHUYDO WLPH
E IUDPH 'HIDXOW E IUDPHV E IUDPHV F
32:(521 321 5(*,67(5 5 +

$IWHU WKH3RZHU 21 FRPPDQG WKHGULYHU ZLOO EH SRZHUHG 2:
0$1$*(0(27 VHFWLRQ IRUWKHVHTXHQFH

7KLV FRPPDQG ZLOO WXUQ RQ ERRVWHU FRQWUROO® & HUMHI\W DD
IRURQH WLPHVHQVLQJEHIRUH HQDEOLQJ ERRBABH IV L: KHIODAL® ¥
UHWXUQ WR KLJK

%2267(562)767%$57 %767 5 +

%7B3+%$> 6 KAW VWDUW SHULRG RI SKDVH $
E P6 E P6 E P6 E P6
%7B3+%$> 'UOYLQJ VWUHQJIWK RI SKDVH $

E VWUHQJWK E VWUHQJWK E VWUHQJWK

E VWUHQJWK E VWUHQJWK E VWUHQJWK
%7B3+%> @ OLQLPXP 2)) WLPHVHWWLQJRI*5LQ SKDVH $

E X6 E X6 E X6 E X6

E X6 E X6 E X6 E X6

%7B3+%>6R&®WN VWDUW SHULRG RI SKDVH %
E P6 E P6 E P6 E P6

(&2 /T
3DJHR |



(3' ORGXOH 8VHU 0DQ

%7B3+%>'"UIGKYLQIJ VWUHQJIWK RI SKDVH %

E VWUHQJWK E VWUHQJWK E VWUHQJWK

E VWUHQJWK E VWUHQJWK E VWUHQJWK
%7B3+%>0L@LPXP 2)) WLPHVHWWLQJRI*5LQ SKDVH %

E X6 E X6 E X6 E X6

E X6 E X6 E X6 E X6
%7B3+& >'UBYLQJVWUHQJIJWK RI SKDVH &

E VWUHQJWK E VWUHQJWK E VWUHQJWK

E VWUHQJWK E VWUHQJWK E VWUHQJWK
%7B3+& >0L@LPXP 2)) WLPHVHWWLQJRI*5LQ SKDVH &

E X6 E X6 E X6 E X6

E X6 E X6 E X6 E X6

3+& (1 %RRVWHU SKDVH & HQDEOH
%RRVWHU SKDVH & GLVDEOH
3KDVH & VHWWLQJDOZD\VLVDSSOLHGIRUERRVWHU ¢S
%RRVWHU SKDVH & HQDEOH

, I WHPSHUDWXUH ! WHPSHUDWXUH ERXQGDU\ SKDVH &
DSSOLHG IRUERRVWHU SKDVH &

, I WHPSHUDWXUH WHPSHUDWXUH ERXQGDU\ §KDVH &
DSSOLHG IRUERRVWHU SKDVH &

%7B3+& >'UBYLQJVWUHQJIJWK RI SKDVH &

E VWUHQJWK E VWUHQJWK E VWUHQJWK

E VWUHQJWK E VWUHQJWK E VWUHQJWK
%7B3+& > 0L@LPXP 2)) WLPHVHWWLQJRI*5LQSKDVH &

E X6 E X6 E X6 E X6

E X6 E X6 E X6 E X6

"((36/((3 '6/3 5 +

$IWHU WKLV FRPPDQG LVWUDQVPLWWHG WIIHN HKIRZHAHIUO CHH@VE B Y
ORGHZLOO UHWXUQ WR6WDQGE\ORGH E\KDUGZDNMHEBWHWKHAHKH
FRPPDQG ZLOO EH H[HFXWHG LI FKHFN FRGH [$

(&2 /T
3DJHR |



(3' ORGXOH 8VHU 0DQ

'$7$67%$5775%$160,66,21 '70 5 +

7KLV FRPPDQG VWDUWV WUDQVPLWWLQJGDWDDQG ZULWH WKHP
,Q.: PRGH WKLV FRPPRPQG BOWMHWR 65%$0

,Q.:5PRGH WKLV FRPPDQG BODIWDHWR 65%$0

,Q3URJUDP PRGH WKLV RRPPGDRW 2 WRNGHHO0 IRUSURJUDPPLQJ

',63/$<5()5(6+ '5) 5 +

"KLOH XVHU VHQW WKLV FRPPDQG GULYHU ZROGLWQHIWIRVEG 0 G
DQG /87

$IWHU 'LVSOD\5HIUHVK FRPPDQG %86<BDYG MDD IZHOMHEKERD R |
VWDUWV

'$7$67%$5775%$160,66,21 '70 5 +

7KLV FRPPDQG VWDUWYV WUDQVPLWWLQJGDWDDQG ZULWH WKHP
,Q.:PRGH WKLV FRPPDQRG ZWDWBWR 65%$0
,Q.:5PRGH WKLV FRPPBDQG GIDMWLHWR 65%$0

(&2 /T
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(3' ORGXOH 8VHU 0DQ

9&20/87 /87& 5 +

7KLV FRPPDQG VWRUHV 9&20/RRN 8S 7DEOH ZLWK

JURXSV RI GEC

LQIRUPDWLRQIRURQHVWDWHDQG LY VWRUHG ZLWXKK LEOW MK H\W
VLIWKE\WWHLQGLFDWHV KRZPDQ\WLPHV WKDW SKDVH ZLOO UHSI

/IHYHO 6HOHFWLRQ

%\WHV
> @ '> @ '> @ '> @
E 9&20B'&
E 9'+ 9&20B'& 9&20+
E 9'/ 9&20B'& 9&20/
E )ORDWLQJ
%\WHV_ a a a a a a
I1XPEHURI)UDPHYV
E IUDPH
E I UDPHV
%\WHV
7LPHV WR 5HSHDW
E WLPH
E WLPHV
.. 5 ..5PRGH DOO
I .: 5 .. PRGH RQO\

JURXSV DUH XVHG
JURXSV DUH XVHG

" &2
3DJHRI
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(3' ORGXOH 8VHU 0DQ

/87 /87:: 5 +

7KLV FRPPDQG VWRUHYV :KLWH WR :KLWH /RRN 8YRNWE ODRIQW WWIKQ V
LQIRUPDWLRQIRURQHVWDWHDQG LY VWRUHG ZLWZXKKLEYW MK HE\W
VLIWKE\WWHLQGLFDWHV KRZPDQ\WLPHV WKDW SKDVH ZLOO UHSI

%\WHYV

/IHYHO 6HOHFWLRQ

E *1'
E 9'+
E 9'/
E 9'+5
%\WHV_a a a a a a a
I1XPEHURI)UDPHYV
E IUDPH
E I UDPHYV
%\WHV
7LPHVWRG5HSHDW
E WLPH
E WLPHV
.. 5 .5 PRGH /87::LVQRW XVHG
N .. PRGH /87::LV XVHG

(&2 /T
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(3' ORGXOH 8VHU 0DQ

/87 [/87.: /875 5 +

7KLV FRPPDQG VWRUHYV :KLWH WR :KLWH/RRN 8% RXEGHR QMWDK Q \
LQIRUPDWLRQIRURQHVWDWHDQG LY VWRUHG ZLWZXKKLEYW MK HE\W
VLIWKE\WWHLQGLFDWHV KRZPDQ\WLPHV WKDW SKDVH ZLOO UHSI

N\WHYV

/IHYHO 6HOHFWLRQ

E *1'
E 9'+
E 9'/
E 9'+5
%\WHV_a a a a a a a a a a
I1XPEHURI)UDPHYV
E IUDPH
E IUDPHYV
%\WHV
7LPHV WRG5HSHDW
E WLPH
E WLPHV
N .:5PRGH DOO JURXSVDUH XVHG
N ..PRGH RQO\ JURXSV DUH XVHG

. ./87 [187:. [/87: 5 +
7KLV FRPPDQG EXLOGV /RRN XS7DEOH IRU :KLWH/SR:%®MT6FN 30
IRUVLPLODU GHILQLWLRQ GHWDLOV
SHIDUGOHVVRI.: 5 RU.: 5 /187:. 187: LV XVHG

. ./87 [187.. [/87. 5 +
7KLY FRPPDQG EXLOGV /RRN XS 7DEOH IRU %BOFN8WR/8DFN 3C
IRUVLPLODU GHILQLWLRQ GHWDLOV
SHIDUGOHVVRI.: 5 RU.: 5 /187.. 187.LV XVHG

(&2 /T
3DJHR |



(3' ORGXOH 8VHU 0DQ

%25'(5/87 /187%"' 5 +

7KLV FRPPDQG VWRUHYV :KLWH WR :KLWH /RRN 8YRNE BRIQW WVIKQ I
LQIRUPDWLRQIRURQHVWDWHDQG LY VWRUHG ZLWXKKLEYW MK HE\W
VLIWKE\WWHLQGLFDWHV KRZPDQ\WLPHV WKDW SKDVH ZLOO UHSI

%\WHV
/HYHO VHOHFWLRQ
% 'B (1 E 9&20 E 9'+ E 9'/ E 9'+5
% 'B (1 E 9&20 E 9%+ 9&20 9'/ E 9%/ 9&20 9'+
%\WHV _a a a a a a a
I1XPEHURI)UDPHYV
E IUDPH
E IUDPHV
%\WHV
7LPHV WR 5HSHDW
E WLPH

E WLPHV
2Q0\ /87%' JURXSV DUH XVHGLQ .: PRGHRU .:5PRGH

(&2 /T
3DJHR |
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(3' ORGXOH 8VHU 0DQ

/187 237,21 /87237 5 $ +

7KLV FRPPDQG VHWYV ;21 FRQWURO HQDEOH
67%$7(B;21> @
$00 *DWH 21 (DFKELW FRQWUROV RQHVWDWH 67%$7(B;
67%$7(B;21> @ IRUVWDWH
E QR$0O0O *DWH 21
E 6WDWH $00 *DWH 21
E 6WDWH DQG6WDWH $00 *DWH 21

3/1&21752/ 3// 5 +

7TKH FRPPDQG FRQWUROV WKH 3// FORFNIUHTXHQF\RZK®J// VWU X
I UDPH UDWHYV

(&2 /T
3DJHR |



(3' ORGXOH 8VHU 0DQ

7(03(5$785(6(1625&$/,%5%$7,21 76& 5 +

9&20$1''$7$,17(59$/6(77,1* &', 5 +

7KLY FRPPDQG LQGLFDWHV WKHLQWHUYDO RI 9&%0Q PQG EIMDAMNDSRX
WKH WRWDO EODQNLQJ ZLOO EH NHSW +V\QF
%'= %RUGHU +L = FRQWURO
%RUGHU RXWSXW +L = GLVDEMRHNG HOHRXXWBWW +L = HQDE
%'9> ®WRUGHU /87 VHOHFWLRQ
.5 PRGH .: 5

(&2 /T
3DJHR |



(3' ORGXOH 8VHU 0DQ

.. PRGH .: 5

1 2&3 &RS\IUDPH GDWD IURP 1(: GDWD WR 2/' GDWD HQDBEOK FRQ

1(: 2/'LQ .: PRGH

&RS\1(: GDWD WR 2/"GDWD GLVDEOHG GHIDXOW
&RS\1(: GDWD WR 2/"GDWD HQDEOHG

> @' DWD SRODULW\
8QGHU .:5PRGH .: 5
"> @LVIRUS("GDWD
"";> @LVIRU. :GDWD

hv E PRGH .: 5
> @
> @

[ETWie®WKD v & Jvd EA o

" &2
3DJHRI

LVIRU .: PRGH ZLWK 1(: 2/'
LVIRU .: PRGH ZLWKRXW 1(: 2/'

/7'



(3' ORGXOH 8VHU 0DQ

7&216 (77,1* 7&21 5 +

(&2 /T
3DJHR |



(3' ORGXOH 8VHU 0DQ

5(62/87,216(77,1* 75(6 5 +

7KLV FRPPDQG GHILQHV UHVROXWLRQ VHWWLQJ
+5(6> @RUL]JRQWDO 'LVSOD\5HVROXWLRQ 9DOXHUDQJH Ka
95(6> @HUWLFDO 'LVSOD\5HVROXWLRQ 9DOXH UDQJH Ka K
$FWLYH FKDQQHO FDOFXODWLRQ DVVXPLQJ+67> @ 967> @
*D W H JLUVW DFWLYH JDWH *
/IDVW DEWLYH JDWH 95(6> @
BRXUFH )LUVW DFWLYHVRXUFH 6
IDVW DFWLYH VRXUFH +5(6> @
([DPSOH VRXUFH [ JDWH DVVXPLQJ+67> @ 967> @
*D W H JLUVW DFWLYH JDWH *
IDVW DEWLYH JDWH * 95(6> @
BRXUFH )LUVW DFWLYHVRXUFH 6
IDVW DEFWLYH VRXUFH 6 +5(6> @

*$7( 6285&(67$576(77,1* *667 5 +

7KLV FRPPDQG GHILQHV UHVROXWLRQ VWDUW JDWH VRXUFH SRV
+67> H©WRUL]JRQWDO 'LVSOD\6WDUW 3RVLWLRQ 6RXUFH 9DOXH
967> WHUWLFDO 'LVSOD\6WDUW 3RVLWLRQ *DWH 9DOXH UDQ.

([DPSOH )RU 6RXUFH | *DWH
+67> @ +67> @
967> @
*DWH JLUVWDFWLYHJDWH * 967> @
/IDVW DFWLYHJDWH * 95(6> @ 967> @
6RXUFH JLUVWDFWLYH VRXUFH 6 +67> @
IDVW DFWLYHVRXUFH 6 +5(6> @ +67> @

5(9,6,21 5(9 5 +

(&2 /T
3DJHR |



(3' ORGXOH 8VHU 0DQ

7TKHFRPPDQG UHDGV WKH SURGXFW UHYLVLRQ /87 UHYLVLRQDQ

352'B5(9> @URGXFWS5HYLVLRQ 352'B5(9> @ LVUHDG IURP 27
, %')RU [ ""a [ ")

/87B5(9> @87 5HYLVLRQ /87B5(9> @LVUHDGIURP 273 DGGU
» % RU T (a [ (

&+,3B5(9> @KLS5HYLVLRQ IL[HG DW E

9&20B'& 6(77,1* 9'&6 5 +

352*5%$0 02'( 3*0 5% +

$IWHU WKLV FRPPDQG LVLVVXHG WKHFKLS ZRXOG HQWHU WKH S
$IWHU WKH SURJUDPPLQJ SURFHGXUH FRPSO HWMXYIGQ D XIDRIIBIADRJ H

PRGH

$&7,9( 352*5%$0 $3* 5% +

$IWHU WKLV FRPPDQG LVWUDQVPLWWHG WKHS$DWHEOPPLQJ VWI

(&2 /T
3DJHR |



(3' ORGXOH 8VHU 0DQ

7KH %86<B110DJZRX0OGIDOO WR XQWLO WKH SURJUDPPLQJLVF
5($'273'$7% 5273 5% +

(&2 /T
3DJHR |



(3' ORGXOH 8VHU 0DQ

%YORFN'LDJUDP

(&2 /T
3DJHR |



(3' ORGXOH 8VHU 0DQ

7\SLFDO $SSOLFDWLRQ &LUFXLW ZLWK 63, ,QWHUIL

3DUW 1[0 O9DOXI 5HIHUHQFH 3DUW S5HTXLUHPHQWYV
& & X) 9ROWDJH 5DWLQJ Y
& & & &
& & & X) 9ROWDJHS5DWLQJ Y
5 2KP 12
95! 9 |51 P$ ,U!l P$#95 9
1 0 1 H
LRGH 0%5 7% A
, 9'6! 9 ,'l P$ 9*6 WK
4 1026 9LVKD\ 6L ('/ &.66 3)5'6 RQ | P
/ 8+ 12
(&2 /T

3DJHRI



(3' ORGXOH 8VHU 0DQ

/\SLFDO 2SHUDWLQJG6HTXHQFH
/187 TURP 273 2SHUDWLRQ )ORZ

ACe3 U %o}A

Z 382 W &E]

|

WA E

l

>} Ju P 8§

l

]+%0 C E (C

dpuEv }( vs E ]vs} %
*0 %o U}

(&2 /T
3DJHR |



(3' ORGXOH 8VHU 0DQ

2732SHUDWLRQ SHIHUHQFH 3URJUDP &RGH
Ac.s u

|

Z 3582 W &

|

WA E }v
AW/ ~TAET0Y

|

Z | h~z %0]4—|

%86< /RZ

%86< +L{K

§ 5§ ESSE v
AW ~TAEINTTTA

l

dE Vve%}ES It

|

]*% 0 C E (&
AW/ ~TE (T

|

Z I h”™z %o
%86< /RZ
%86 < +LlK

W3IA E }(
AW/~ AN

l

%0 *0 %o
AW/ ~TAETOUITA

(&2 /T
3DJHR |



(3' ORGXOH 8VHU 0DQ

SHOLDELOLW\7HVW

12 THVW LWHPV THVW FRQGLWLRQ
IRZ THPSHUDWXUH | 7 f& K
6WRUDJH THVW LQ ZKLWH SDWWHUQ
+LJK THPSHUDWXUR 7 f& 5+ K
6WRUDJH THVWLQ ZKLWH SDWWHUQ
+LIJK THPSHUDWXUR 7 f& 5+ K

/IRZ THPSHUDWXUH | z& K

+LIJK 7THPSHUDWXUH

+LIK +XPLGLW\ 2SH| 7 2&5% K

+LIJK 7HPSHUDWXUH| 7 &5+ K
+XPLGLW\6WRUDJH| 7THVW LQ ZKLWH SDWWHUQ

F\FOH > f& PLQ@:> f& PLQ@

THPSHUDWXUH &\FO 21w LQ ZKLWH SDWWHUQ

$LU .9 &RQWDFW .9

'k
(6°*XQ IDNHG (3" GLVSOD\ LQFOXGLQJ ,& O

1RWH 6WD\ ZKLWH SDWWHUQ IRUVWRUDJHDQG QRQ RSHUVWLRQ WHVW
2SHUDWLRQZKIBMODENWWHUQ WKHLQWHUYDO LV \Y

(&2 /T
3DJHR |



(3' ORGXOH 8VHU 0DQ

 QVSHFWLRQ FRQGLWLRQ

(QYLURQPHQW
7THPSHUDWXUH
+XPL@®LW\ 5+
,OOXPLQDQFH
%QULJKWQHVV/8; GLVWDQFH &0 $QJOH 5HODWH fFVXUURXQC
,QVSHFW PHWKRG

'LVSOD\DUHD

*KRVWLQJ WHVW PHWKRG
7TKUHH FRORU JKRVWLQJLVPHDVXUHG ZLWK FRO & BDOMVOW MW (

YHUWLFDO VFDOH SDWWHUQ 7KH OLNAWDHG Q ¥\ HGDOQFRKHDW\Y KW H
ZDYHIRUP SURYLGHG E\".(

Tiu]v fiu]v

AOHDVXUHPHQWAOQVWW KN RHQRYV
A*KRVWLQJIRUPXOD

cJKRVWLQJOD[*/ : : % : OL®@/ : : % :
. JKRVWLQJID[*/ : % % % OLQ % % %
(&2 /T

3DJHRI



(3' ORGXOH 8VHU 0DQ

 QVSHFWLRQ VWDQGDUG

(OHFWULF LQVSHFWLRQ VWDQGDUG

12 JWHP 6WDQGDUG guv OHWKR| 6FRS
&OHDU GLVSOD\ 'LVd
'LVSODY | ysoD\ XQLIRUP 0%
%ODFN :k .
Vsrwy| " PPEQHJOLJLEOH
PP@ ' PP 10 E 9LV XD(
$OORZHG LQVSHF
PRJ' 1RW $OORZ
0,
9LV XD
/0 PP O PP QVSHFEW) =RQH
%ODFN :H QHJOLJLEOH
VSRWVI  ppg/o PP
IRVZLW PRZ: 0 PP
10 DOORZDEOH
/U PP U PPLVQR
DOORZHG
9LV XD (
*KRVW LP| $OORZHG LQ VZLWFK 0, LOVSHE
YODVK SRLQWYV DUH I
YODVK GRW VZLWFKLQJVFUHHQ]| 0, 9LVXDO | =RQH {
OXOWLODW OXOWLODWHUDO FR L QVSHFW/| =RQH ¢
IUDPHDUH DOORZHG
WLPH
6HOHFWLRQ VHJPHOQ
6HIJPHQWH GLVSOD\HG DQG RW
GLVSOD\ | QRW GLVSOD\HG DIW
VHIPHQW 9LVXDO
0% LQVSHFW| =RQH ¢
6KRUW FLU
&LUFXLW E| 1RW $OORZ
$EQRUPDO
'LVSOD\

(&2 /T
3DJHR |




(3' ORGXOH 8VHU 0DQ

$SSHDUDQFHLQVSHFWLRQ VWDQGDUG

12 ,WHP 6WDQGDUG g”v OHWKR 6FRS
% : VSRW,
% XEEOH 9LVXD| _
JRUHLJQ E 0 LQusHy ~RQH
'HQWV | '" PPE$OORZHG
PRZ'" PPEL1”
‘U PRE1RWS$OORZ
=RQH
*
ODVV FU 1RW$0OO0ORZ 0$ 9LVXD =ROH
?'LUW\ | SOORZHG LIFDQEH U| 0, OLFUR =RQH
=RQH
T PP <7 PP
&KLSV 6FL 0 9LV XD RQH
(GJHFUR! pp"; RU PP"< QRW ’ OLFUR RQH
" PP /” PP Q"
(GIJHFUWRZQPPE<” PP
9LV XD
RQH
7)7 &UDF) 0% OLFUR ROH
1RW $O0ORZ
'LUW\ IRU 9LVXDl =RQH
ERG\ $O0ORZHGLIFDQEHY o0, OLFUR\ =ROH
)3& EURNH( 9LVXD| _
R[LGDWLRQ 0% OLFURY —RQH
1RWS$OORZ

(&2 /T
3DJHR |




(3' ORGXOH 8VHU 0DQ

/0 PP 0 PP
QHJOLJLEOH
% : /LQH PRZ/O PP 0, 9é¥éa “ROH
PRZ: 0 PP
10 DOORZDEOH
/U PP U PPLVQR
DOORZHG
7)7 HGJH E| 7)7 HGJH BX0OJH
7)7 FKURP :0 PPE<O PP $0OOR O, oii‘ﬁD _ESE
DEHUUDY 7)7 FKURPDWLF DEHU
‘0 PP DOORZ
PRZ'0 PP @ DOC 9LV XD
(OHFWURVY'U PPLVQRWDOOR 0, OLFURY -RQH
® LWHPVDUHDOOR
PPLQ GLDPHWHU
3&% &LUFXIAWG DB B DH C
0,
34% GDPD $0O0RZ 9LV XD
3RRU ZHO 0,
&XUO | 3&% 3RRUZHOGLQJ1 5X0OH
3&% &XUOQ”
(GJH$GKHVLYHV +"36 VX =RQH
,QFOXGLQJ SURWHFW |
(GJHJOXH VHHS LQ” ODUJLQ ZLGW
(GJH JOXH /HQIWK H[FOXGLQJ 0,
(GIJHDGKHVLYEXEXEH OU
0D UJL Q3XZNHIW W K
PRRAQ”
6XUIDFHVFUDWFK EXW ( 9LV XD _
SURWHFW IXQFWLRQ $0O0ORZ 0, ,QVSHF =RQH
7TKLFNQH¥8/ VXUIDFH :LV
ILOP )XOOFRYHU WKH,
6LOLFRQ| 6KDSH
7KH ZLGWK RQ@ WKPHP ) J&IF 9LV XD
7KH ZLGWK R@ WRP )B3&F 0, ,QVSHF
VPRRWKVXUIDFH 1R RE
:DUS GHJUH
VXEVWU 0, 5XOH
W PP
&RORU GLII
&20 DUHD ¢ 9LV XD
SRLQW D| $OORZHG ,QVSHF

(&2 /T
3DJHR |




(3' ORGXOH 8VHU 0DQ

SDFNDJLQJ

"$7(
1 * 7
(3' 3$&.,1* ,16758& 7321
(46 $33529("
31 &EXVWRPHU &RHGH3 1 7\SH 3.* OHWKRBUNL®JUIDFH|0PXO®O 7DSH
(3% */1$66 %OLVWHPEL. 1IRQH <(6
3DFNLQJ ODWHULDOV /LV|W3&6 /$<(5 [/$<(5 &71 727%/ 3&6/ &71
/LVW ORGHO ODWHULB OM 8QLW 3% 50 WDSHO
&DUWRQ pp| FRUUX[JDWH| 3LHFH
,QQHU &/DUWRRN pPFERUUXJDWH| 3LHRH
%OLVWH(B* & 3(7 3(7 3LHRH
7KLQ IRGP & 7 Pe (3( 3LHEH
YoEXXP Epa 3LHFH
JRDP ERDUG.( (3¢ 3LHRH
38/1 7$3¢( 7 3LHRH
'"HWDLOO
7KH EOLVWHU ER[|LV URWDWHG
%OLVWHU ER] IRU SODFHPHQW
1RWH WKHUH DUH OD\HUV RI SURG?ng\(\IE}{L . SQWLVWDWLF
GLYLGHG LQWR LQQHU ER[HY DQG D&kR YDFXXP EDJ
EOLVWHU ER[ LV SODFHG RQ WKH WRS R viEBFEK——
LQQHU ER[ VR WKH QXPEHU RI EOLVWHU ERHER %
)RDP ER JLIHG ZLWK UXEEHU EDQGV

LV
; . ; ; R 387 ,7 ,172  ,11(5

,11(5 %2; I$%(/

> ,11(5 &$5721
02'(/

Gy
48$17[7<

©
127

387 7:2 ,11(5 &$5721]
,172 &$5721

&$5721

URKV /DEHO

48$17,7 3&6

g/

QJ WRSDSHU ,GHQWLILFDWLRQ
b 3366
ORGHQ_1R
4XDQwWLiwy SFV
‘bwH—
&DUWRQ 1R RIL

6KLSSLQJ PDUNV DFRRUGL|
FXVWRPHU V UHTXLURPHQ

(&2 /T
3DJHR |



(3' ORGXOH 8VHU 0DQ

+DQGOLQJ 6DIHW\ DQOG (QYLURQPHQW 5HTXL!

‘DUQLQJ
7KH GLVSOD\JODVYV PD\EUHDN ZKHQ LWAVXGWIRESH G+ BEXMHSH VK

WKH GLVSOD\ EUHDN GR QRW W R>OF K QV KM VHHOR FRARQRASIKIRW H WW K PID\W AW
ZDVKZLWK ZDWHUDQG VRDS

&DXWLRQ
7KH GLVSOD\PRGXOH VKRXOG QRW ERKH[\$ R¥ HG WREKDU R DXOQ. IDWHW

HOHFWURQLFFRPSRQHQWYV 'LVDVVHPEOLQJWKHGLVSOD\PRGXOH
'LVDVVHPEOLQJWKHGLVSOD\PRGXPBDEDQEYROHGBWPNWKHWZODB
2EVHUYH JHQHUDO SUHFDXWLRQV WKDWHHEBHRWBRQWRRPQRBQHQ

EUHDN DQG IURQW VXUIDFHVY FDQ HDVGOVY &6 03 .FDUHGV L WRW HRGE Y WO

RWKHUURXJKHQYLURQPHQWDO FRQGLWLRQV

'‘DWD VKHHW VWDW XV

SURGXFW VSHFL| 7KLV GDWD VKHHW FRQWDLQV ILQDO SURGXFW \

ILPLWLQJYDOXHYV

ILPLWLQJYDOXHVILYHQDUHLQDFFRXBBDWHQ@LWWWKR $E& RO X &
RUPRUHRIWKHOLPLWLQJ YDOXHYV P D\GRHDYX\VFHH S HKUHP\DHD Bl Q MV \G/DUWPHDV
RSHUDWLRQ RIWKHGHYLFH DW WKHNWHMWKRYW DLONHRQMKHW KR Q & D W
VSHFLILFDWLRQLV QRWLPSOLHG (WBHRYG H 8 B/HRUQIRFA_WVR_[\J DY! DHDPA

$SSOLFDWLRQLQIRUPDWLRQ

KHUH DSSOLFDWLRQ LQIRUPDWLRQ RWJLRUHRS DWW \RD @ K HWRSH FOLQ

BURGXFW (QYLURQPHQWDO FHUWLILFDW

52+6

5(0$5.

$O0 7KH VSHFLILFDWLRQV OLVWHG LQPRIGXOGIRFXCPH QRVIN B I X B B I
FRPSRQHQW V PD\LPSDFWPRGXOH SHUHIRRUPPW RBHGR B B DK D K & QK]
VSHFLILFDWLRQVLVQRWZDUUDQWH®DIWHU DQ\3RVW DVVHPEOH}

7UDQVSRUW HQYLURQPHQW

"KHQ WKH KXPLGLW\RIWUDQVSRUWDWERQ BHOWLKRSBRQWFW EB
GD\V DQG WKH SURGXFW FDQ EH VW R WKHI® I\ KID QGVDKV. V IUDMUW OR Z H

(&2 /T
3DJHR |



ALL TECHNOLOGIES. ALL COMPETENCIES. ONE SPECIALIS

DATA MODUL AG DATA MODUL WEIKERSHEIM GMBH
Landsberger Stra3e 322 Lindenstralie 8

DE80687 Munich DE97990 Weikersheim

Phone: +4989-56017-0 Phone: +497934-101-0

More information and worldwide locations can be found at

www.data-modul.com
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