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JUHH1P$I6V DQ HPEHGGHG RSHQ VRXUFH QHWZRUN DWWDFKHG VWRUDJH 1$6 RSHUD'
UHOHDVHG XQGHK\DH %6' OKWWG@WYH RSHQVRXUFH RUJ OLFHQVHV %6' &ODXVH $1
VI\VWHP RSWLPL]HG IRU 40H VWRUDJHDQG VKDULQJ

JUHHPP$SURYLGHV D EURZVHU EDVHG JUDSKLFDO FRQ4JXUDWLRQLQWHUIDFH 7KH
VWRUDJH DFFHVV WR PXOWLSOH RSHUDWLQJ VI\VWHPV $SOXJLQ VIVWHP LV SURYLC
LQVWDOOLQJDGGLWLRQDO VRIWZDUH

RXR L2r 62 im 2b BM RRXk

JUHH?$6 LVDIHDWXUHUHOHDVH ZKLFKLQFOXGHV VHYHUDO QHZVLJQL4FDQW IHEL
4[HVWR HI[LVWLQJ IHDWXUHV DQG YHUVLRQ XSGDWHV WR WKHRSHUDWLQJ VA\VWHP
HQFRXUDBSGWWBJH WR WKLV UHOHDVHLQ RUGHU WR WDNHDGYDQWDJH RI WKH

7TKHVHPDMRU IHDWXUHV DUHQHZLQ WKLV YHUVLRQ

7KHORJLQ VFUHHQ GHIDXOWV WR WKH QHZ $QJXODU EDVHG 8- 8VHUV ZKR ZLV
VHOHFW /HIJDF\8- LQ WKHORJLQ VFUHHQ

%HIJLQQLQJZLWK WKLV UHOHDVH WKH VFE&HHDMWKRNEVYW K D WRIDSS IHVD K H. OXW & H

KWWS GRF IUHHQDV RUJ | U H EXQLDGR-BAMLRE) DIQVGKLL@WKKHH QHZ 8- DUH IRU WK
HYHU XVHUV ZKR PXILIGNFR@Q WKHOH ORJJHG LQWR WKH FODVVLF 8- ZLOO FRQWLQ
WKHROG 8- 7KHDYDLODELOLW\RIERWK YHUVLRQV RI WKH *XLGH LV WR DVVLVYV
QHZ 8- GXULQJWKH WUDQVLWLRQ SHULRG EHIRUH WKH FODVVLF 8- LV GHSUHFD

7KH UHZULWH IURP WKH ROG $3- WR WKH QHZ PLGGOHZDUHG FRQWLQXHV 2QFH
DSL IUHHQKWWSJ DSL IUHHQDV RUJ ZLOO EH GHSUHFDWHG DQG UHSODFHG E
WKH PHDQ WLPH WR VHH WKH $3- GRFXPHQWDWLRQ IRUWKH QHZPLGGOHZDUH
IRUWKH)UHH1$6 VIVWHP LQ \RXU EURZVHUBWQO EPIMR W& H B Q GDR) GVIK®G 85/

7KHERRW ORDGHU KDV FKDQJHG IURP *58% WR WKH QDWLYH )UHH%6' ERRW ORD
LVVXHV WKDW VRPH XVHUV H[SHULHQFHG ZLWK *58% *58% ZDV LQWURGXFHG DV
JUHH%6' ERRW ORDGHU KDG IXOO VXSSRUW IRUERRWHQYLURQPHQWY ZKLFK LV

7KHOXJLSDJH DQGSDJH EDFNHQG KDV VZ{B\SEMBPIDRIPR EBSERZQOO QR
ORQJHU UHFHLYHEXJ4[HV 7KH QHZ 8- YR DENFX W &P D W H FODQURORM QR
DQEDLSDJIH 8VHUV DUHHQFRXUDJHG WR UMHFUSIDWHH D QR @IGISHVHQJ XV
LQJWKHQHZ 8- WR HQVXUH WKDW WKH\DUH UXQQLQJWKH ODWHVW VXSSRUWHC

30XJLSDJH KDYHVZLWFKHG WR )UHH%6' 5(/($6(DQG DO0O 30XJLQV KDYH E|

9LUWXDO 0BBKIHKQHVDUH PRUH FUDVK UHVLVWDQW KHQDJXHVWLV VWDUWHG
RU\LVFKHFNHGDQGDQLQLWLDOL]DWLRQ HUURU ZLOO RFFXU LI WKHUHLV LQV;
WLRQWRRYHUFRPPLW PHPRU\WR WKHJXHVW ZKHQ LW LY VWDUWHG EXW WKLYV
"KHQ DJXHVWLV VWRSSHG LWV UHVRXUFHV DUHUHWXUQHG WR WKH VA\VWHP —(
ILQX[NHUQHOV DQG KLJKHUWR ERRW SURSHUO\

&ORXG 6\QFSDMNYV SURYLGHV FRQ4JXUDWLRQ RSWLRQVWRHQFU\SW GDWD EH
NHHS LW LQ WKHHQFU\SWHG IRUPDW ZKLOH VWRUHG RQ WKH FORXG 7KH 40HQCL

RR


https://opensource.org/licenses/BSD-2-Clause
http://doc.freenas.org/11.2/freenas.html
http://api.freenas.org/

6°22L a RRXk@I3 b2 :mB/2- _2H2 b2 RRXKkK

BUHOLPLQDU\ VXSSRUW K D&HEH HQ PG\G WGESTIRIH) L Y HB\('V

7KLV VRIWZDUH KDVEHHQ DGGHG RUXSGDWHG

7KH EDVH RSHUDWLQJ VA\VWHP LV WKHH%$%/( EUDQFK RI

KWwWSV 27Z2zZZ IUHHEVG RUJ UHOHDVHYV 5 DOQQRXQFH KWPO ZKLFKEULQJVL
4[HV 7KLV EUDQFK KDV EHHQ SDWFKHG WRLQFOXGH WKHUHHHE666 ¥ HF X ULIW\ DG
KWWSV 7Z7ZZ IUHHEVG RUJ VHFXULW\ DGYLVRULHV )UHH%6' 6% QlV DVF

2SHQ=)6LV XS WR GDWH ZLWK —~-OOXPRV DQG VOLJKWO\DKHDG GXH WR VXSSRUYV
I[URP =)6 RQ/LQX[ 1RWDEOHLPSURYHPHQWY LQFOXGH FKDQQHO SURJUDPV GD
XPHLPSRUW WKHDELOLW\WRLPSRUWD SRRO ZLWK PLVVLQJYGHYV SRRO FKH
SHUIRUPDQFH DQG =—/ EDWFKLQJ $V SDUW RI WKLV FKDQJH WKH GHIDXOW =)6
IURP .L% 1RWHWKDW PDQ\RIWKHVHLPSURYHPHQWY QHHG IXUWKHU WHVWL
LQWR WKH 8-

7KH-3VHF NHUQHO PRGXOH KDV EHHQ DGGHG -WWBRQEBEPD@QXEDD O\ ORDGHG ZL
6XSSRUWIRUHO0&5DVK VWRUDJH KDV EHHQ DGGHG

TKHP KWWSV ZZZ IUHHEVG RUJ FJL PDQ FJL"TXHU\ HP DSURSRV VHNWLRQ
LIEKWWSV 7Z7ZZ IUHHEVG RUJ FJL PDQ FJL"TXHU\ LOEEBSURSRV VHNWLRQ
KWWSV 7Z7ZZ IUHHEVG RUJ FJL PDQ FJL"TXHU\ L[JEH[DSURSRV VHNWLRQ
KWWSV 7ZZZ IUHHEVG RUJ FJL PDQ FJL"TXHU\ L[O DSURSRV VHNWLRQ -Q\
KDYHEHHQ SDWFKHG WR UHVROYH D SHUIRUPDQFH GHIJUDGDWLRQ LVVXH WKDW
078 LVVHW WRN MXPER FOXVWHUV %HIRUHFRQ4JXUERQIEWN MXPER FOXVWHUYV IR
KWWSV ZZZ IUHHEVG RUJ FJL PDQ FJIJL"TXHU\ F[JEH DXWROFROWHY VHNWLRQ F
SDJH ZLDKWUDREKOHF[JEH ODUJHV\W/B 8 RB/ROGVHWHE D O R H 7TKHR[JE

KWWSV 7Z7ZZ IUHHEVG RUJ FJL PDQ FJL"TXHU\ F[JE DSURSRV VHNWLRQ G
FOXVWHUV DQG VKRXOG QRW XVHDQO78 JUHDWHU WKDQ

TKEQ[WWWSY ZZZ I[UHHEVG RUJ FJL PDQ FJL"TXHU\ EQ[W GULYHU KDV EHHQ
IRU%URDGFRP 1HW;WUHPH &DQG 1HW;WUHPH ((WKHUQHW GULYHUV

7TKHNW WHUKMWW®Y ZzZZ IUHHEVG RUJ FJL PDQ FJL"TXHU\ YW VHNWLRQ PDQS
5(/($6( DQG 3RUWV LVQRZXVHG E\GHIDXOWDQG WKHV\VFRQV WHUPLQDO LV U

QFGXWWSY GHY \RUKHO QO QFGX KDVEHHQDGGHG WR WKHEDVH V\VWHP 7K
GLVN XVDJHIURP WKHFRQVROHRUDQ 66+ VHVVLRQ

GUP QH[W NPRWSY ZZZ IUHVKSRUWY RUJ JUDSKLFV GUP QH[W NPRG KDV EH
DGGLQJVXSSRUWIRUB87) IRQWV WR WKHFRQVROHIRU-QWHO JUDSKLF FDUGYV

6DPED KDV EHHQ SDWFKHG WR DG G UHNWF WKIHAO DW 8 QW WREXQG WILHV
KWwSVv ZzZzz VDPED RUJ VDPED ODWHVWBQHZV KWPO

UV\QF KDV EHHQ XSIGDWHR®WWWSY GRZQORDG VDPED RUJ SXE UV\QF VUF UV!
UFORQH KDV EHHQXSG\DVRIDE WARSY UFORQH RUJ FKDQJHORJ Y

OLQLR KDV EHHQ X8I6DWHRG W R KWW SV JLWKXE FRP PLQLR PLQLR UHOHDV!
7 =

IHWGDWD DV EHHQYXSGDWBGKWRVSY JLWKXE FRP 4UHKRO QHWGDWD UHOHDYV

LRFDJH KDV EHHQ VIQFHG ZLWK XSVWUHDP DV RI 2FWREHU SURYLGLQJPDQ\E>
SRUW

5DQFKHU26 KDV EHHQ XSGDWHGWWSWUVILRMMKXE FRP UDQFKHU RV UHOHDVHYV \

JVKKWWS 77ZZ ]VK RUJ LVWKHURRWVKHOOIRUQHZLQVWDOODWMKRHO/O 8SJUI
DVWKHGHIDXOW URRW VKHOO

LIFROQKWWSY ZZZ IUHHEVG RUJ FJL PDQ FJL"TXHU\ LIFRQ4J WDSLQWHUIDFH
RI'WKHDWWDFKHG YLUWXDO PDFKLQH

[DWWWWSV JLWKXE FRP [DWWU [DWWU KDVEHHQDGGHG WR WKHEDVH V\VWt
WHQGHG DWWULEXWHV IURP WKWBEWRPS MRGOHQWKHIDH DLODEOH RSWLRQV
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https://www.freebsd.org/releases/11.2R/announce.html
https://www.freebsd.org/security/advisories/FreeBSD-SA-18:13.nfs.asc
https://www.freebsd.org/cgi/man.cgi?query=em&apropos=0&sektion=4
https://www.freebsd.org/cgi/man.cgi?query=igb&apropos=0&sektion=4
https://www.freebsd.org/cgi/man.cgi?query=ixgbe&apropos=0&sektion=4
https://www.freebsd.org/cgi/man.cgi?query=ixl&apropos=0&sektion=4
https://www.freebsd.org/cgi/man.cgi?query=cxgbe&apropos=0&sektion=4
https://www.freebsd.org/cgi/man.cgi?query=cxgb&apropos=0&sektion=4
https://www.freebsd.org/cgi/man.cgi?query=bnxt
https://www.freebsd.org/cgi/man.cgi?query=vt&sektion=4&manpath=FreeBSD+11.2-RELEASE+and+Ports
https://dev.yorhel.nl/ncdu
https://www.freshports.org/graphics/drm-next-kmod/
https://www.samba.org/samba/latest_news.html#4.9.3
https://download.samba.org/pub/rsync/src/rsync-3.1.3-NEWS
https://rclone.org/changelog/#v1-44-2018-10-15
https://github.com/minio/minio/releases/tag/RELEASE.2018-04-04T05-20-54Z
https://github.com/firehol/netdata/releases/tag/v1.10.0
https://github.com/rancher/os/releases/tag/v1.4.2
http://www.zsh.org/
https://www.freebsd.org/cgi/man.cgi?query=ifconfig
https://github.com/xattr/xattr
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FRQYPRWWSYV ZZZ M H GH OLQX[ FRQYPY PDQ KDVEHHQDGGHG WR WKH EDVI
FROQOYHUW WKHHQFRGLQJRI4OHQDPHV IURP PN P PHDOQWIOH QMDEZCSIHEOH RSWL

TKBMPOFBDMXWLOLW\KDVYEHHQDGGHG -WFDQEHXVHG WR TXLFNO\FORQHD
IURPDQH[LVWLQJ \DKMDRIOHF BR®IKVDIH LOQVWUXFWLRQV

7KHVH VZLWFKHV KDYH EHWHIQOUIDG/GEBAMR . IRUGXPSLQJ6$7$'20 LQWRDQG
GHOHWH ROG GHEXJ LQIRVPIDMAKRID V EHHQ UHPRYHG DV WKH VA\VWHP QR ORQJH!
+VZLWFK KDV EHHQ UHPRK\HZA. VG & WIKMEHHQ UHZRUNHG WR VKRZ LRFDJH MDLO L
'‘DUGHQ

7KHVH VZLWFKHY KDYH PHRQ®IBIHH G BIRU GLVSOD\LQJ DOO DYDL@MDEOD B VWD WL
SOD\LQJUDZ QXPEHUV ZLWKRXW VX][HV

7KHVH VFUHHQ RSWLRQV KDYH FKDQJHG
7TKB7$ 6HFXULW(\ SONY ZRWEHVHW 6(' 3SDYNDRYEDYH EHH @ D/GMGHEGW R QFHG
7KHQDEOH &RQVROHBHOG KQ VEWHD U H PR Y WG BLERM Q FH G

7KHQDEOH DXWRPDWLF XSORDG RI NHUQHO F UFIK\HKE 8 K R B X [D\QEBHGHIL O MEAVRINOHHEP HIVRI
WHP $GYDQFHG

7KKHQDEOH 3RZHU 6DYRGWDRI® RQV EHHQ U HRRWIH & GUOR FH G

$OHUW 6KIWNWEH)HY DGEBBMGEBMRG FDQ EH XVHG WR OLVW WKH DYDLODEOH DOHUW F
WKH QRWL4FDWLRQ IUHTXHQF\RQ D SHU DOHUW EDVLV

TKH®YKWRXG &UHGSDIJWLDBDYH EHHQ DG WH&BOYRXG &UHGHQPWRQ@ RYRXG 'ULYH %R|
'URSER[ )73 *RRJOH 'ULYH +773 KXEL& OHJD OLFURVRIW2QH'ULYH S&ORXG ¢

7TKAHDP 'ULYMHOG KDV EHHQ B\ ®BHE®WRXG &UHIGKHGW Q0DVS SHD UVRRIKO@ 'ULYH
LVWIURYLGHU

7TKHQGSRLQMDSSEHHQ DGEBBMBEMMR | &ORXG &UHGHQWLDOV E¥WRQORBESHIHGHQ V
ZKH®PD]RQWLY VHOHFWRBGCRYLWKIHMV FDQ EH XVHG WR FRQ4JXUHD FRQQHFWLRQ W
FRPSDWLEOH VHUYLFH VXFKDV :DVDEL

'"ULYH $FFRXDQVGAILYHKDY EHHQ DGEBBMEMMR | &ORXG &UHGHQWLDOV T7EKBHEFRORXG «
4HOGV DSSHDUFZKRWR W 2Q/HVH O¥HH W B G YL\ KK

TKEXWRPDWLFDOO\ FKHFNRVULEAAX WS BS\WE B EHHQ UHQRRHBNMRU 8SGDWHYV
'‘DLO\DQG 'RZQORDG LI $YDLODEOH

TKHUDVQOHFWRWHB SGDKOH/ EHHQ FKDQJHG VR WKDW RQO\DOORZDEOH WUDLQ
GURS GRZQ PHQX (DFKWUDLQ RSWLRQ KDVDQH[SDQGHG GHVFULSWLRQ

7TKHUHLVQRZDQRSWLRQWRDGGD SURPSWWRVDYHDFRS\RIWRKBDVWWHBFRC
6HFUHWEGHRIGH GRLQJ D VI\VWHP XSJUDGH 7KLV SRSXS FDeHWMWQIIE/ea HHUE\ JRLQ
HQFBIQG XQVHWWEQH 6DYH &RQ4JXUDWLRQ 'LDORJ %HIRUH 8SJUDGH

7K &R QW DLPHRW H HQ FYL\GMQERMH H Q FQR B WSIWRICR Q S D §@EZARIJ S W L REDOE\OKD Y H
EHHQ DGGHBVIMRORXG 6\QF 7WIB/NZORXG 6\QF

TKH-HQ6QWHUID FAHIDFPHHWZRUNQPWHU | BBEHV-QWHUHDFWHHFRQ4JXUHG ZLWK WKH
LOQOWHUIDFH 1-& VHWWLQJV ZKHQ FRQ4JXULQJ WKH 4UVW LQWHUIDFH $ZDUQLQ.
4JXUHD GL*HUHQW LQWHUIDFHEHIRUH WKH ZHE LQWHUIDFH 1-&

7KMORFNIMIO|GEMRRUD3RRO$GG =IYRBO9$1&(' 02'QR ORQJHU DOORZV FKRRVLQJ VL]
WKDQ 7KLV LV WR SUHYHQW SHUIRUPDQFH LVVXHV IURP VHWWLQJD EORFN VL]H
LQJ

7KHHEHOG KDV EHHQ P\BRUHG3ARRO$GG 'DWDSHW1&(' 02'(7TKBEHFRUG46HIQB QR
ORQJHU DOORZV FKRRVLQJ VLTH\L VRV OWRHSUMKBIQW SHUIRUPDQFH LVVXHV IURP
WKDW LV WRR VPDOO IRU H]JFLHQW SURFHVVLQJ

$'DWH &UHFRWNKBQ KDV EHHQ6MEREHE RVIRS VKR WV
7KADVVZRUG IRRIOGP Q KDV EHH Q6MMGRAMHGIMW R V

Rj


https://www.j3e.de/linux/convmv/man/
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7KKH6'26)6 ORBEDB®B GRZQ PHQX KDV EHGH-VM)ROUDGHGS RURV 'LV N

$'RPDLQ $FFRXQW BQLWMZRWUREU \ 16 HIFYWIFYHHY 'L UM RGRUUHTXLUHG ZKHQ FRQ4JXULQ
PDLQ IRUWKH 4UVW WLPH

7TKBVHU “WDQ/BUR XS 9%4DMGHGY KDYH EHHQ UHRRERMA® RWR B HUFYALLFYHH/ ' LIU ESIBW R U\
YDQFHG ORGH

7TKHQDEOH KRPH G IHRHPFWERIWIHHAMR RH VHKW U H Q@BRPH 6 KDUH 7L P HAHDORK\L QB Y H
EHHQ UHPRY HEHIWALFFHBD QG WKRH ODFKLQHMHMRBWDYV EHHQ UH PERADHIG GBIRR P
SOH $)3 6KKXWUWNW 4HOGY KDYH EHHEXDHIEGBEI®E E$)3 16 KD/WHHD/N KRPH VKDUH

7KEBPDVAHO GHY YLFHVEDV FKDQJHGEGOHR3M U P Y WOHEQAR U

TKHRVWQPHPHIG KDV EHHQ BOIBIGHGEIMB 7KLY 4HO G U H SSGRIMANHO/GAZKKHH Q U 8 ¥ 641 U
ZLWIONIQY VHOHFWHG

7KH %LW7RUUHQW 6\QF SOXJLQ KDV EHHQ UHQDPHG WR 5HVLOLR 6\QF

'LVN WHPSHUDWXUH JUDSKV KBN & REWMQQNIF & HG FMDRVHIRUN KDV EHHQ UHZRUNHG
WKH XVHU WR FKRRVH WKH GHYLFHVDQG PHWULFV EHIRUHJUDSKV DUH GLVSOD

8SWLPHJUDSKV KDYH EHHQ UBRARBRUJ® BWQRW WIBKH

9LUWXDO ODFKYDBVG DQG HGLW IRUP YV IRZFKRWHEGIG® WR VHW ERRW SULRULW\ IR
YLFHV

RXRXR _1G1 al@IR

IHWDWDON KDV EHHQ XSGD/WKBE WRYG QLVW JRY YXOQ GHWDLO &9( W R

RXRXk Ik

7KHEDVHRSHUDWLQJ V\VWHP KDVEHHQ SDWFKHG WR DGGUHVVY WKHVH VHFEXUL
=)6 YQRGH UHFODLHK®&MNMSORERZ IUHHEVG RUJ VHFXULW\ DGYLVRULHYV )UHH%®6

—QVX]FLHQW ERXQGV FKHFNLQJ LQ EKWWSVG HZYA2Z- HUHHENVG RUJ VHFEXULW\ DGY
6% EK\YH DVF

VTOLWH XkWwW8™M ZZZ IUHHEVG RUJ VHFXULW\ DGYLVRULHYV )UHH%6"' (1 $

7LPH]RQH GDWDEDVH LQIR KMDWSWRQ ZBLDWHHEVG RUJ VHFXULW\ DGYLVRULHV
$ W]GDWD DVF

NTXHXHUDFHFRQGLWLRQ KWWSKNUQZZZSDRIHEVG RUJ VHFXULW\ DGYLVRULHYV
$ NTXHXH DVF

6\VWHP FDOO NHUQHO GIKWOMSHWJILVZWH VWUHHEY G RUJ VHFXULW\ DGYLVRULHV )U
$ VIWFDOO DVF

7KRO[ LE KWWSV ZZZ IUHHEVG RUJ FJL PDQ FJL"TXHU\ PO[ LE GULYHU IRU W
LO\RILQ4QLEDQG GULYHUV KDV EHHQ DGGHG

6DPED KDV EHHQ XSGDWMWGWR ZZZ VDPED RUJ VDPED KLVWRU\ VDPED KV
FXUUHQW VWDEOH UHOHDVH UHFHLYLQJ QHZ IHDWXUHV 7KLV YHUVLRQ EXPS SU
PHQWV DV ZHOO DV LPSURYHG 7LPH ODFKLQH VXSSRUW 7KLV GHSUHFDWHV WKH
VNHOBWUDQVSDUHQW DQG VQDSSHU PRGXOHV @KD BK @IDYG REZHH ® A4 FSRDHIGH MU R
$''1 $'9$1&('02'( 9)6 2EMHEWV

2SHQ66/ KDV EHHQ XSGDWHMWER ZZZ RSHQVVO RUJ QHZV YXOQHUDELOLWLH\
&9 (

FXUO KDVEHHQ XSGDWWGG/WR FXUO KD[[ VH FKDQJHV KWPO B B WRDGGUH\
WLHV
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https://nvd.nist.gov/vuln/detail/CVE-2018-1160
https://www.freebsd.org/security/advisories/FreeBSD-EN-18%3A18.zfs.asc
https://www.freebsd.org/security/advisories/FreeBSD-SA-18:14.bhyve.asc
https://www.freebsd.org/security/advisories/FreeBSD-EN-19%3A03.sqlite.asc
https://www.freebsd.org/security/advisories/FreeBSD-EN-19%3A04.tzdata.asc
https://www.freebsd.org/security/advisories/FreeBSD-EN-19%3A05.kqueue.asc
https://www.freebsd.org/security/advisories/FreeBSD-SA-19%3A01.syscall.asc
https://www.freebsd.org/cgi/man.cgi?query=mlx5ib
https://www.samba.org/samba/history/samba-4.9.4.html
https://www.openssl.org/news/vulnerabilities-1.0.2.html
https://curl.haxx.se/changes.html#7_62_0
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3RROZLGIJHWWVMKEWRBRG FKDQJH FRORU WR UH5HFW WKH FXUUHQW SRRO VWDW X
+HOS WH[WFDQ QRZEHSLQQHG WR WKHVFUHHQ UHPDLQLQJYLVLEOH ZKHQ WK

'LVDEOH (QGSRDQW\bH 6LBQDWXUHWRHBENER{HY KDYH EHIdQVIMHBRHORWE &UHGHQ
WLD GGG &ORXG & ZHKGIHO WIIRDA6Y FKRVHQ DW/RWKBHU

7TKHHERRW $IWHWKSFGEWHKDYV EHH @ D/GMEHESSWE RWBHD QXDO 8SGDWH

$0 %WURZVH RSWLRQ GLV)ROBIM@ CWOYWW RXG 6\QF WDVNKLVY DOORZV EURZVLQ
WKURXJK WKH FRQHGHFQMHIDWH 40OHV\VWHP

5ROOEDFNIRUDQ\GDWDVHW VQBSWKRDMRD SXEBWVYWHG LQ

7TKH[QDY6 PRGXOH KDV EHHQ D G GHICRB EBWRGHBKGIX OH KDV EHHQ U HoFKRYM.® JUR P
':LQGRZV 60996 2EMHFWYV

7KALPH ODFKHQB KDV EHHQ ®IGIBMQWERGRZV 60% !6 SBGH V
$Q$FROXPQ KDV EHH Q6X®GH @AMPRFN L {&FHQW YV
7KKHQDEOH 60% VPKHFRWER[ KDV EHH @ B G GIHFEDWR

$B'951&("'3/8*-1 -167$/RBIWILRQ KDV EHHQ @GR I WIRODEQWW/IKQ® DOORZV IXOO
SOXJLQ MDLO FXVWRPL]DWLRQ EHIRUH SOXJLQLQVWDOODWLRQ

7KBOORZBFQRMNB L QW R VWLKHBA W D QB B REAFDNGY KDYH EHHQ D @GIDEGIR WK H
$GYDQFHG -D L D@EEDH DWA.IRKU P V

TKH5& 6 JJBIDSKEHGRUQRDYKRZY WKH FRPSUHVVHG SK\VLFDO/ $5& VL]H

7KRQFOJ@BNDFNDJIJHVITGGMPDBM MJC DPMMFD KD YENEHAR UHPRYHG WR GLVDEOH !
IXQFWLRQDO FROOHFWG -30- SOXJLQ

7KHDLW W RAKRRILQW X DO 0D FHYQFHAY1& 'HYLFH LWDV EHHQ UH Q DHPOHIB WR% RR W
XQWLO 91& &RQQHFEWYV

$GBOHBEWIH MUYORIKWWSY ZZZ IUHHEVG RUJ FJL PDQ FJL"TXHU\ VAIVORJ Q
DGGHGWRVHBOHUW 6HWWLQJV

RXRXj I]
=HUR7LHU KDV EHHQ XSGRWWSWRJLWKXE FRP |JHURWLHU =HUR7LHU2QH EORE
127(6 PG
7TKERQ4UP 3DVAHREG&GDY EHHQ UHPRYW®E FRBPRRO
$t 5HIUHVK EXWWRQ KDV EWNWHBGEGB® W R

7TKEXOWLSDWHKYKDY EHHQ BORHUTYHRY SDIJH RQO\DSSHDUV ZKHQ FRPSDWLEOH KI
WHFWHG

7KHFKRVHQ VQDSVKRW QDPHDQG FUHDWLRQ GDWH KDV EHHQ B®&/®RH®G® WR WKH U
6QDSVKRWYSWLRMBROOEDFN

TKEBRRFFROXPQ KDV EHHQ UH BRRH® JIBARNYV

BHWWQREOH $' ORQLOLRBIEQUIR U\ 16 HIFYALIFHH/'LQREVERHBY HQWYV BRGYI)NERY
PDLQ &RQWUROOHU

7KNKDGRZBFRPGERIEWHFW KDV UNKOGREZG MREEBRWFBWEQLQIQGRZYV 60% 6KDUHYV
I $"' 1 $'9$1&('02'(

7TKHRVAMOG KDV EHHQ BIBGH.GMR3

-DL®IWSOD\V D '+&3 SUH4[-BII BGHEMKYYE&3 HQDEOHG 30XJLQV DQG -DLOV
&38 7THPSHUIDUMWDXHBN KDYH EHH G B SRU\G BB

$FWLYLW\JUDSKV KDYH EHHQ XS GDW H G5\ B RIUN\S RMZORHID E\WHV V LQ
5HVWDUMEHHQ DG G HG NMRMWMLRY PHQX IRU D UXIQUN QDO ODEKLQHYV

R8


https://www.freebsd.org/cgi/man.cgi?query=syslog-ng
https://github.com/zerotier/ZeroTierOne/blob/master/RELEASE-NOTES.md
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TKEWIDIPRO XPQIRUWXDO OBPX FEBQJIJHG WR D VWDUW VWRS VOLGHU +RYHU RYHU
UHQW VWDWH

TKEXWRWRDXWQ KDV EHHQIDGWHKXG WRDFKLQHYV
7KBHDZ 4O0HQDPH SHDNVUBRKWE EHHQ DG GHG 8WRRR BNRHIMNODR QIVUVPXD O ODBKLQHV

7TKBL@E®RS GRZQ PHQX KDV EHHQ IVK® 9 I/RK LIGIG WRJ W XD O 0D FKY QEHHN
91& (GLW

RXRX9 |9

6DPED KDVEHHQ SDWFKIEG(WR DGGHBKMWYSY ZZZ VDPED RUJ VDPED VHFXULW\ .
KWPO

BS\WKRQ KDVEHHQ XSGDWW®WBWR ZZZ S\WKRQ RUJ GRZQORDGYV UHOHDVH S\WK
PXOWLSOH &9(V

$SDFKH KDV EHHQ XSGDWMWG®\WR ZZZ DSDFKHORXQJH FRP &KDQJHORJ KW P ¢
SOH &9(V

ZIJHW KDV EHHQ XSGDWWEWSR OLVWY JOX RUJ DUFKLYH KWPO LQIR JQX
GUHVV D EX*HURYHU5S5RZ YXOQHUDELOLW\

FRQYPY KDV EHHQ XSGIKWHNMGSWR VYQZHE IUHHEVG RUJ SRUWV"YLHZ UHYLVLRQ
DGGV VXSSRUW IRU 1)& 1)' FRQYHUVLRQ RQ $3)6 YROXPHYV

ODGYG KDV EHHQ XSGKWMGWR JLWKXE FRP VVSDQV ODGYG FRPSDUH Y Y
VXSSRUW WR ODJJLQWHUIDFHYV

UUGWRRO KDV EHHQ XSIGWWH8% WRLWKXE FRP RHWLNHU UUGWRRO [ UHOHDVH
7KH KHOS ER[Q LFRQ QRZFKD@QIVARZKHQ WKH KHOS ER[LV SLQQHG WR WKH VF

7KHX WHB BDQJ@JHOPSF@OF@WEHR KDV EHHQPBEE 8 ® WG W
KWWSV ZZZ IUHHEVG RUJ FJL PDQ FJL"TXHU\ YW

7TKESGDRVSWLRQ KDV BS3O0ODEHDXILQFVWVWDFORSWLRQV
7TKMGPLQLVWUDVWRRS *GRXQ PHQX KDV EHHQULY & B3tH\8 W R

6DYLQJ D QHZ FRQ 4 BHWIYWEFBBILRYZ DOVR UHTXLUHV Y-BORQMMKRIWSIKHQ &RPPDQG
ORQLWR UCBQMERWD LW R U 3 DNMNZRW G

RXRX8 I8

7KH RSHUDWLQJ VI\VWHP KDV EHHQ SDMWk KHESWR DGGUHVYV
KWWSV 7Z7ZZ IUHHEVG RUJ VHFXULW\ DGYLVRULHYV )UHH%6' 6% PGV DVF

$0' & 38 WHPSHUDWXUH GULYHUV KDYHEHHQ XSGDWHG WR DFFRPPRGDWH WKH $
WXUH PHDVXUHPHQWYVY DUH PRUH DFFXUDWH

B\ WKRQ KDV EHHQ XSGDWHG WMRWSEHWVVIZZZ S\WKRQ RUJ GRZQORDGYV UHOHDVH
B3\WKRQ WR YHUVIKRMQNSY ZZZ S\WKRQ RUJ GRZQORDGYVY UHOHDVH S\WKRQ

6DPED KDVEHHQ XSGDWHG WR YHU¥RBRQ WRKWOGEWYHVZYG QLVW JRY YXOQ G

B3HUO KDV EHHQ XSGDWHG WKRVYWNHSW LRAWDFSDQ RUJ FKDQJHV UHOHDVH 6+$%< S
VHYHUDO VHFEXULW\ YXOQHUDELOLWLHYV

OLEQJKWWS KDV EHHQ XSGDWHG WR ¥WUVLRQ WR DGGUHVV
KWWSV QYG QLVW JRY YXOQ GHWDLO &9¢(

OLEJFU\SW KDV EHHQ XSGDWHKGG/WEBYHWMMM JQXSJ RUJ SLSHUPDLO JQXSJ
DQQRXQFH T KWPO WRDGGUHVYV &9(



https://www.samba.org/samba/security/CVE-2019-3880.html
https://www.python.org/downloads/release/python-2715/
https://www.apachelounge.com/Changelog-2.4.html
http://lists.gnu.org/archive/html/info-gnu/2019-04/msg00001.html
https://svnweb.freebsd.org/ports?view=revision&revision=493773
https://github.com/sspans/ladvd/compare/v1.1.1...v1.1.2
https://github.com/oetiker/rrdtool-1.x/releases
https://www.freebsd.org/cgi/man.cgi?query=vt
https://www.freebsd.org/security/advisories/FreeBSD-SA-19:07.mds.asc
https://www.python.org/downloads/release/python-368/
https://www.python.org/downloads/release/python-2716/
https://nvd.nist.gov/vuln/detail/CVE-2019-12435
https://metacpan.org/changes/release/SHAY/perl-5.26.2
https://nvd.nist.gov/vuln/detail/CVE-2018-1000168
https://lists.gnupg.org/pipermail/gnupg-announce/2018q2/000426.html
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7KH KXEL& FORXGXWIBWIWIGFHG FUHDWLRQ RKWMWSNFFREZDRYK FR XN VXEVFULSWL
HQGHG

$5(6(7 /$<2BXWWRQ KDV EHHQWRWHRRERUHDWH 3RRO

7TKHVLIJUD 3GRJHQ KDV EHHQ BORHGCHINRPLOBHBGHFNXS (YROYHG $VLJIJUD 30XJL
JUHH1®#WWSYVY ZZZ L[V\VWHPV FRP EORJ DVLJUD SOXJLQ IRUPRUHGHWDLOV

7K@ RDF)® PR G XSDJ H KDVEHHQ BEDHIGQMRGRZV 60$6G :LQGRZV 60% 6KDUH

RXRXe le

7TKHRSHUDWLQJ VI\VWHP KDV EHHQ SDWFKHG IRU

JUHH%6' (1 WKW ZZZ IUHHEVG RUJ VHFEXULW\ DGYLVRULHYV )UHHY%
JUHH%6" (1 KOWWSV ZzZzZ IUHHEVG RUJ VHFXULW\ DGYLVRULHYV )UHH%E
JUHH%6' 6% KVRWSY VHFXULW\ IUHHEVG RUJ DGYLVRULHV )UHH%6' 6%
JUHH%6' 6% KWWSV VHFXULW\ IUHHEVG RUJ DGYLVRULHV J)UHH%6' 6%

JUHH%6' 6% FGBAWSBYWO VHFXULW\ IUHHEVG RUJ DGYLVRULHYV )UHH%6"' 6
JUHH%6' 6% VWKMOSMY VHEXULWYN IUHHEVG RUJ DGYLVRULHV )UHH%6' 6%
JUHH%6' 6% KSWwsv  VHFXULW\ I[IUHHEVG RUJ DGYLVRULHV J)UHH%6' 6%

JUHH%6' 6% I[UHKMWWSY VHEXULWY TIUHHEVG RUJ DGYLVRULHYV )UHH%6
JUHH%6' 6% PTXKWMWSYV VHFXULW\ IUHHEVG RUJ DGYLVRULHV J)UHH%6'
JUHH%6' 6% EKWWHSY VHFEXULW\ IUHHEVG RUJ DGYLVRULHYV J)UHH%6"' 63
JUHH%6' 6% KWWSV VHFXULW\ IUHHEVG RUJ DGYLVRULHV )UHH%6' 6%

JUHH%6' 6% KWWSV VHFXULW\ IUHHEVG RUJ DGYLVRULHV J)UHH%6' 6%
JUHH%6' 6% POWMWSY VHFEXULW\ IUHHEVG RUJ DGYLVRULHYV )UHH%6' 6¢
JUHH%6' 6% EX@QPBSY VHFXULWN IUHHEVG RUJ DGYLVRULHY )UHH%6' 6
JUHH%6' 6% EKWWHSY VHFEXULW\ IUHHEVG RUJ DGYLVRULHYV )UHH%6"' 63

6RPHRSHUDWLQJ V\VWHP D QXGGL) BKAWNWSEZHUHL.WKXE FRP IUHHQDV RV SXOO F

6DPED KDVEHHQ XSGDWHG WRWWBVLRD)ZZ VDPED RUJ VDPED KLVWRU\ VDPED
DGGUHYYV KWWSV zZzZZ VDPED RUJ VDPED VHFEXULW\ &9( KWPO

*QX7/6 KDVEHHQ XSGDWHG WKRWMSW LROL VWY JQXSJ RUJ SLSHUPDLO JQXWOV k
0D\ KWPO WR RGGUHVV KWWSV QYG QLVW JRY YXOQ GHWIDLO &9(
KWWSV QYG QLVW JRY YXOQ GHWDLO &9(

7TKHLFRQLN SOXJLQ KDVEHHQDGGHG ORUHLQIRUPDWLRQ DERXW LFRQLN D JH
I[UHH FUHGLWYV KWHDYYWWHOEOR ZZ L[VIVWHPYV FRP EORJ LFRQLN QDWLYH RQ |

7TKHPD]RQ &ORX&UBKYBHU KDV EHHQ Ut F RNMHROIRRE & U H GCEHHHWNMBIOR QH IR U X P
SRVW DERXW $PDIRWWBWHIRUXP UFORQH RUJ W UFORQH KDV EHHQ EDQQHG |
PRUHGHWDLOYV

RXRXd Id
6DPED KDVEHHQ XSGDWHG WRWWBVLRDZZ VDPED RUJ VDPED KLVWRU\ VDPED
WR DG G&UHVV KWWSV ZzZzZzzZ VDPED RUJ VDPED VHFXULW9& 9 ( KW P (
KWWSV zZzzZ VDPED RUJ VDPED VHFEXULW\ &99( KWPO DQG
KWWSV 7z7ZzZ VDPED RUJ VDPED VHFEXULW\ &9( KWPO

7KH DELOLW\ WR DXW R @ RQW KXIDM/D F W LIKRDV EHHQ DGGHG IRU VXSSRUWHG SUR!
$87+(17-&BXYWVWBRWK &O LBIQESXWK &OLH@MWOGN-KBWH EHHQ DGGHG WR WKH %R][
*RRJOH 'ULYH OLFURVRIW 2QH'ULYH S&ORXG\DWB R DR BE RIHGH GMUNVA\D

Rd


https://www.ovh.co.uk/subscriptions-hubic-ended/
https://www.ixsystems.com/blog/asigra-plugin/
https://www.ixsystems.com/blog/asigra-plugin/
https://www.freebsd.org/security/advisories/FreeBSD-EN-19:12.tzdata.asc
https://www.freebsd.org/security/advisories/FreeBSD-EN-19:13.mds.asc
https://security.freebsd.org/advisories/FreeBSD-SA-19:09.iconv.asc
https://security.freebsd.org/advisories/FreeBSD-SA-19:10.ufs.asc
https://security.freebsd.org/advisories/FreeBSD-SA-19:11.cd_ioctl.asc
https://security.freebsd.org/advisories/FreeBSD-SA-19:12.telnet.asc
https://security.freebsd.org/advisories/FreeBSD-SA-19:13.pts.asc
https://security.freebsd.org/advisories/FreeBSD-SA-19:14.freebsd32.asc
https://security.freebsd.org/advisories/FreeBSD-SA-19:15.mqueuefs.asc
https://security.freebsd.org/advisories/FreeBSD-SA-19:16.bhyve.asc
https://security.freebsd.org/advisories/FreeBSD-SA-19:17.fd.asc
https://security.freebsd.org/advisories/FreeBSD-SA-19:18.bzip2.asc
https://security.freebsd.org/advisories/FreeBSD-SA-19:19.mldv2.asc
https://security.freebsd.org/advisories/FreeBSD-SA-19:20.bsnmp.asc
https://security.freebsd.org/advisories/FreeBSD-SA-19:21.bhyve.asc
https://github.com/freenas/os/pull/204/commits
https://www.samba.org/samba/history/samba-4.9.13.html
https://www.samba.org/samba/security/CVE-2019-10197.html
https://lists.gnupg.org/pipermail/gnutls-help/2019-May/004527.html
https://nvd.nist.gov/vuln/detail/CVE-2019-3829
https://nvd.nist.gov/vuln/detail/CVE-2019-3836
https://nvd.nist.gov/vuln/detail/CVE-2019-3836
https://www.ixsystems.com/blog/iconik-native-on-freenas/
https://forum.rclone.org/t/rclone-has-been-banned-from-amazon-drive/2314
https://forum.rclone.org/t/rclone-has-been-banned-from-amazon-drive/2314
https://www.samba.org/samba/history/samba-4.9.15.html
https://www.samba.org/samba/security/CVE-2019-10218.html
https://www.samba.org/samba/security/CVE-2019-14833.html
https://www.samba.org/samba/security/CVE-2019-14833.html
https://www.samba.org/samba/security/CVE-2019-14847.html
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RXRX3 I3

6DPED KDVEHHQ XSGDWHG WRWWBVLRD)ZZ VDPED RUJ VDPED KLVWRU\ VDPED
DGGUHYV KWWSV 7z7ZZ VDPED RUJ VDPED VHFEXULWQ (&9( DQG
KWWSV zzZ VDPED RUJ VDPED VHFXULW\ &9(

RXk S i? M/ L K2 G2M;i?b

1DPHV RI40HY GLUHFWRULHVY DQG GHYLFHVDUH VXEMHFW WR VRPHOLPLWV LPSR
OLPLWY VKRZQ KHUHDUH IRU QDPHV XVLQJSODLQ WH[W FKDUDFWHUVY WKDW HDFK [
DFWHUVY WDNH PRUH WKDQ DVLQJOH E\WHRIVSDFH DQG XVLQJWKRVH FKDUDFWHU
WHP RYHUKHDG FDQ DOVR UHGXFH WKH OHQJWK RI WKHVH OLPLWYVY E\RQH RU PRUHE

7TDEOH SDWKDQG 1DPH/HQJWKYV

7\SH OD[LPXj 'HVFULSWLRQ

JLOH 3DWKYV E\WHVIRWDO 40H SDM OBIGBRIAMKKI IXOO SDWK LQFOXG

/HQJIWK

HV GLUH
VHSDUDWRU VODVK FKDUDFWHUYV VXEGLUHFWRU\ QDF
RI'WKH40H LWVHOI )RU H[D®S QWH OLKMZEBWR T F U

NZEJSFDUPSZ NZGIMF BYWHYVY ORQJ
8VLQJYHU\ORQJ4OHRUGLUHFWRU\QDPHV FOQ EH SU
SOHWH SDWK ZLWK ORQJGLUHFWRU\DQG 40H QDPHV F
E\WHOLPLW SUHYHQWLQJGLUHFWDFFHVV WR WKDW
QDPHV RU40HQDPHDUH VKRUWHQHG RUWKH 40H LV P/
ZLWKD VKRUWHU WRWDO SDWK OHQJWK

JLOHDQG LUHFWRU\ EDWHY —-QGLYLGXDO GLUHFWRU\ R$a@BHOR,DPH OHQJIWK

ORXQWHG )LOHV\WWHRWHY ORXQWHG 40HV\VWHP®GIBWK QHQERIQNK U SDWKV FDQ SUH
3DWKYV YHQWDGHYLFHIURP EHLQJPRXQWHG

'"HYLFH)LOHVA\VWHP EBWHKV GHYIVKWWSV ZZZ IUHHEVG RUJ FJL PDQ FJL"TXHU\

SDWK OHQ@3 K80 (/(VRQJHU SDWKV FDQ SUHYHQW D GH
EHLQJFUHDWHG

1RWH E\WHV LVHTXDOWR $6&—-—- FKDUDFWHUV 7KH QXPEHURIFKDUDFWHUV YDUI

:DUQLQJII WKHPRXQWHG SDWK OHQJWK IRUD VQDSVKRW H[FHHGV E\WHV| WKH GD
LQDFFHVVLEOH :KHQ WKHPRXQWHG SDWKOHQJWK RIWKHVQDSVKRW LY OQHVV WK
FHVVLEOH DJDLQ

7KH

E\WHOLPLWD*HFWV DXWRPDWLFDQG PDQXDO VQDSVKRW PRXQWV LQ VOLJKVW

$XWRPDWLF PREQWMAPSRUDULO\PRXQWV D VQDSVKRW ZKHQHYHU D XVHU DWWHP
40HV ZLWKLQ WKH VQDSVKRW 7KHPRXQWSRLQW XVHGTZTOBDEH R Q WIBWN KL G H G
WKH VDPH =)6 GDWDVHW )RU H[DRZQFPW KEBYGD 5V KFOBQV!HRBQW M® DW
NZQPPM EBUBTFU [GT TOBQTIRPUWKIB@QHQJWK RI WKLV SDWK H[FHHGV E\WHV V
QRW EH DXWRPDWLFDOO\PRXQWHG E\=)6 DQG WKH VQDSVKRW FRQWHQWYV ZLOC
EHUHVROYHG E\UHQDPLQJWKH =)6 SRRORU GDWDVHW FRQWDA@LRM WKH VQDS
EBUBTFBU E\VKRUWHQLQJ WKH VHFRQG S D UTWWOBIQV\KRI W R D& WKIRRVVORW EO PRX QW
OHQJWK GRHV QRW H[FHHG E\WHV =)6 ZLOO DXWRPDWLFDOO\SHUIRUP DQ\ QH
40H V\VWHP DV SDUW RI WKH UHQDPH RSHUDWLRQ $IWHU UHQDPLQJ WKH VQDS
DJDLQ

O0DQXDO PRXRMVDPHH[DPSOH VQDSVKRW LV PRXQWHGE 8D DK D O @NRNMPUW K H
U [GT NZQPPM EBUBTFU TOBQ !TOBQ NOU7KENDNBUQPEOOUQPXOW QRW

R3


https://www.samba.org/samba/history/samba-4.9.17.html
https://www.samba.org/samba/security/CVE-2019-14861
https://www.samba.org/samba/security/CVE-2019-14870
https://www.freebsd.org/cgi/man.cgi?query=devfs
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H[FHHG E\WHV DQG WKHOHQJWK RIWKHVQDSVKRW QDPHLVLUUHOHYDQW :K
DOQ\REMHFW PRXQWHG RQ WKH PRXQWSRLQW PXVW E¥YNDVIPREPPO\XRPRIQUWHG Z
UHQDPLQJ WKHPRXQWSRLQW -WFDQ EHUHPRXQWHGDIWHUZDUGYV

IRWHSE VQDSVKRW WKDW FDQQRW EH PRXQWHG DXWRPDWLFDOO\E\=)BRBQWWLOO E
SDJH ZLWK D VKRUWHU PRXQWSRLQW SDWK 7KLV PDNHV LW SRVVLEOH WR PRXQ
EHDFFHVVHG DXWRPDWLFDOO\LQ RWKHU ZD\V VXFKDVIURP WKH ZHE LQWHUIDFH |
RU 9HUVLRQV

RXj > "/r "2 2+QKK2M/ iBQMb

JUHH$6 LV EDVHG RQ )UHH%6' DQG VXSSRUWYV WKH VDRH KB GZDWHZIRXIQ &R V
SDWLELOKWWSVW Z27ZZ IUHHEVG RUJ UHOHDVHYV 5 KDUGZDUH KWPO ©6XSSRUWH

DPG KWWSV 77ZZ IUHHEVG RUJ UHOHDVHYV 5 KDUGY RQK \KWHDA GDREGH NRIW H 1
SURFHVVRUV 7KLV DUFKDW & FEW % 0'HDIQERMMAHEMH-G WH O

IRWHUHHTP$6RRWV IURP D *37 SDUWLWLRQ 7KLV PHDQV WKDW WKH VA\VWHP %-26 PX
WKH OHJDF\ %-26 4UPZDUH LQWHUIDFH RU ()-

$FWXDO KDUGZDUH UHTXLUHPHQWY YDU\ GHSHQGLQURMHW® K HKLWDWIHIFRY MWRIHS) U R HILG
VWDUWHU JXLGHOILHASGp 7O GZD U KWWSWY IRUXPV IUHHQDV RUJ LQGH[ SKS"IRUXI
KDV SHUIRUPDQFH WLSY MMWMFPUMIBBGHEY D SODFH WR SRVW TXHVWLRQV UHJDUGLQJ

WKH KDUGZDUH EHVW VXLWHG WR PHHVD VS H B U4FSHHRELFUHPHDWAR Q V

KWWSV IRUXPV IUHHQDV RUJ LQGH[ SKS"UHVRXUFHV KDUGZDUH UHFRPPHQGDW
GHWDLOHG UHFRPPHQGDWLRQV IRU V\VWHPHIRP $ R @ HOWAD Z G WKWK L G H

KWWSV IRUXPV IUHHQDV RUJ LQGH[ SKS"UHVRXUFHV IUHHQDV & $( TXLFN KDU
VKRUW OLVWV RI FRPSRQHQWYV IRU%BUQRXQ FRQ4JXUDWDRGV HVWLQJ\RXU JUHH1$
KWWSV IRUXPV IUHHQDV RUJ LQGH[ SKS"WKUHDGV EXLOGLQJ EXUQ LQ DQG WH
GHWDLOHG LQVWUXFWLRQV RQ WHVWLQJ QHZ KDUGZDUH

RXjXR _ J

7KHEHVW ZD\WR JHW WKH PRVWRXWHHA DV) WHRHUI@GBWDOO DV PXFK5%$0 DV SRVVLEOH
=)6 WR SURYLGH EHWWHU SHUIRIWGBD QRBKWKHSY  |IRUXPV IUHHQDYV RUJ LQGH][ SKS
GRWDO HYLGHQFH IURP XVHUV RQ KRZPXFK SHUIRUPDQFHFDQ EHJDLQHG E\DGGLQ

*HQHUDO JXLGHOLQHV IRU 5%0
$ PLQLPXPRI *L% RI5%$0LVUHTXLUHG

$GGLWLRQDO IHDWXUHV UHTXLUHDGGLWLRQDO5%0 DQG ODUJHDPRXQWYV RI V\
ROG VRPHZKDW RYHUVWDWHG JXLGHOLQHLYV *L% RI5%$0SHUWHUDE\WH RIGLYV

7R XVH $FWLYH 'LUHFWRU\ZLWK PDQ\ XVHUV DGGDQDGGLWLRQDO *L% RI5%$0 |

JRUL6&6—- LQVWDOO DW OHDVW *L% RI5%$0LI SHUIRUPDQFH LV QRW FULWLFDO
PDQFHLVDUHTXLUHPHQW

-DLGDJH DUH YHU\PHPRU\ HIFLHQW EXWFDQ VWLOO XVHPHPRU\WKDW ZRX!
=)6 -l WKH V\VWHP ZLOO EHUXQQLQJPDQ\MDLOV RUDIHZUHVRXUFH LQWHQVI
JDE\WHV RI 530 FDQ EHKHOSIXO 7KLV PHPRU\LV VKDUHG E\WKHKRVWDQG ZLO
XVHG E\MDLOV

9LUWXDO OBMKIHQHVUHTXLUH DGGLWLRQDO 550 EH\RQG DQ\DPRXQWYV OLVWHG K
PDFKLQHVLVQRWDYDLODEOH WR WKHKRVW ZKLOH WKH90 LV UXQQLQJ DQG LYV

RN


https://www.freebsd.org/releases/11.2R/hardware.html
https://www.freebsd.org/releases/11.2R/hardware.html
https://www.freebsd.org/releases/11.2R/hardware.html#proc
https://forums.freenas.org/index.php?forums/hardware.18/
https://forums.freenas.org/index.php?resources/hardware-recommendations-guide.12/
https://forums.freenas.org/index.php?resources/freenas%C2%AE-quick-hardware-guide.7/
https://forums.freenas.org/index.php?threads/building-burn-in-and-testing-your-freenas-system.17750/
https://forums.freenas.org/index.php

6°22L a RRXk@I3 b2 :mB/2- _2H2 b2 RRXKkK

DERYH )RUH[DPSOH D V\VWHP WKDW ZLOO EHUXQQLQJWZR 90V WKDW HDFK QH
WLRQDO *L% RI5$%0

:KHQLQVWDOOLPQRQ DHHHIBB6 OHVYV VA\VWHP GLVDEOH WKH VKDUHG PHPRU\ VHWW
WKH %-26

JRU=)6 GHGXSOLFDWLRQ HQVXUH WKH VA\VWHP KDV DW OHDVW *L% RI5%$0 SHU \
FDWHG

-l WKH KDUGZDUH VXSSRUWV LW LQVWDOO (&&5%$0 :KLOHPRUHH[SHQVLYH (&& 5%
YHQWV LQ 5LJKWFRUUXSWLRQ RIGDWD EHIRUHWKHHUURU FRUUHFWLQJSURSHUW
VLVWHQF\IRUWKHFKHFNVXPPLQJDQG SDULW\FDOFXODWLRQV SHUIRUPHG E\=)6

7TKL&DVH 6 WKWWS UHVHDUFK FV ZLVF HGX DGVO 3XEOLFDWLRQV ]IV FRUUXSWLR
DWHG ZLWK PHPRU\ FRUUXSWLRQ

'R QRW XVH )UHHR ¥6VRUH GDWD ZLWKRXW DW OHDVW *L% RI53WRDXQQXWHREY BA[SWHKF'
OHVV PHPRU\ MXVWDWUHGXFHG SHUIRUPDQFH 7KHERWWRPOLQHLVY WKDW WKHV
PDQ\ XVHUV 5HTXHVWVY IRUKHOSLQ WKHIRUXPVRU-5&DUH VRPHWLPHYVY LIQRUHG .
KDYHDW OHDVW *L% RI5%$0EHFDXVH RIWKH DEXQG D @FDR QLRQVREWHKDW HRSQ W & B WO)\U
OHVV PHPRU\

RXjXk h?2 PT2  iBM; avbi2K .2pB+2

7KH)UHHRISHUDWLQJ VIVWHP LVLQVWDOOHG WR DW OHDVW RQH GHYLFH WKDW LV \
YLFHFDQEHDG66" DVPDOOKDUG GULYH RUD86% VWLFN

IRWHR ZULWH WKHLQVWDOODWMZ@BE A SWBRWBDPUHW YHABHG HDFK ZLWKDQ LQVHU)
2QH 86% VWLFN FRQWDLQV WKHLQVWDOOHU ZKLOH WKH RWKHU I8@ %WWDNLE N W V RAMK H/
FDUHIXO WR VHOHFW WKH FRUUHFW 865 WD ORDMWURKBEGQRMEREBEE QVWDOOHG RQWR
GHYLFHWKDW FRQWDLQV WKHLQVWDOOHU $IWHULQVWDOODWLRQ UHPRYH WKH L
DGMXVW WKH %-26 FRQ4JXUDWLRQ WR FPRRRSM ULRPLVQK NV QHZH PR B H Y$ 6- H

'KHQ GHWHUPLQLQJWKHW\SHDQG VL]H RI WKH WIDWWRVE 16 H® VR DKOHHGH NHHBL WK H V
PLQG

7TKH DEVEOXWHLQVRKPLY *L% 7KDW GRHV QRW SURYIHHHARPRHR CRIEPXF KH
LV *L% 7KLV SURYLGHV URRPIRUWKHRSHUDWLQJV\VWHPDQG VHYHUDO ERR!
ORUHVSDFH SURYLGHV URRPIRUPRUHERRWHQYLURQPHQWV DQG *L% RUPRU

66'V 6ROLG 6WDWH 'LVNV DUH IDVW DQG UHOL D PORS HDUDEMLEN H/ V\HW M P RIRHGY LUFHHIY
RQHGLVDGYDQWDJH LV WKDW WKH\UHTXLUHD GLVNFRQQHFWLRQ ZKLFK PLJKW

(YHQDUHODWLYHO\ODUJH 66" RU *L% LV XVHIXODVDERRWGHYLFH :KLO
VSDFHLV ZDVWHG WKDW VSDFHLVLQVWHDG XVHGLQWHUQDOO\E\WKH 66'IRU
ORQJHUDQG SURYLGHV JUHDWHU UHOLDELOLW\

'KHQ SODQQLQJWRDGG \RXURZQERRWHQYLURQPHQWY EXGJHW DERXW *L% |
&RQVLGHU GHOHWLQJROGHU ERRW HQYLURQPHQWYV DIWHU PDNLQJ VXUH WKH\ |
PHQWV FDQ EH FUHDWHG D ®G/ @H®HRRWG XVLQJ

8VHTXDOLW\ QDPH EUDQG 86% VWLFNV DV =)6 ZLOO TXLFNO\UHYHDO HUURUV

JRUD PRUHUHOLDEOH ERRW GLVN XVHWZRLGHQWLFDO GHYLFHVDQG VHOHFW
FUHDWHD PLUURUHG ERRW GHYLFH

IRWHRXUUHQW YHUVLROWRRD)GHBIHE®W O\ IURP WKH RSHUDWLQJ V\VWHP GHYLFH (DU
UDQIURP5%0 EXW WKDW KDV QRW EHHQ WKH FDVH IRU\HDUV

ky


http://research.cs.wisc.edu/adsl/Publications/zfs-corruption-fast10.pdf
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RXjXj aiQ™ ;2 .BbFb M/ *QMi QHH2 b

7TKHLVN VHFWKWRMEBY ZZZ IUHHEVG RUJ UHOHDVHYV 5 KDUGZDUH KWPO GLVN RI"
WKHVXSSRUWHG GLVN FRQWUROOHUV -QDGGLWLRQ VXSSRUWIRU ZDUH *ESV 5¢
WKH &/- XIXI@DWL PDQDJLQJ ZDUH5%$-" FRQWUROOHUYV

JUHHPP$$XSSRUWYV KRW SOXJJDEOH GULYHV 8VLQJWKLV IHDWXUH UHTXLUHVY HQDEC

SHOLDEOH GLVNDOHUWLQJDQG LPPHGLDWHUHSRUWLQJRIDIDLOHG GULYHFDQ EF
FRPOHJIJD5%$-' FRQWUROOHURUD :DUHWZD FRPSDWLEOH FRQWUROOHU

IRWHSJUDGLQJ WKH 4UPZDUH RI %URDGFRP 6%$6 +%$V WR WKH ODWHVW YHUVLRQ LV

6RPH +LJKSRLQW 5%$-"FRQWUROOHUVY GR QRW VXSSRUW SDVV WKURXJKRI6 0 $5 7
WLDOO\LQFOXGLQJGLVNVHULDO QXPEHUVY -WLVEHVW WRPXVHD GL*HUHQW GLVN

IRWHKH V\VWHP LVFRQ4JXUHEBWRYBKMWEBWKRAZZ IUHHEVG RUJ FJL PDQ FJL"TXHU
IRUFRQWUROOHU FDUGY OLNH WKH '"HOO 3(5& + DQG + ZKLFKDUH VXSSRUWHG E
RPPHQGHGPWKHKWWSY ZZZ IUHHEVG RUJ FJL PDQ FJL"TXHU\ P4 GULYHUFDQ EH
WKH ORDGHIAESDHIH IX NGJ NSTBT@FRBEMWW I BN WKRH

6 XJIJHVWLRQV IRUWHVWLQJGLVNVEHIRUHDGGLQJ WKHPRVUR P S&Y'VDUUD\FDQ EH IR
KWWSV [RUXPV IUHHQDV RUJ LQGH[ SKS"WKUHDGYV FKHFNLQJ QHZ KGEG% LQ UDL
EORFKWWSY OLQX[ GLH QHW PDQ EDGEORFNNRUWHYWLUDROGHGNL WK )UHH1$6

-l WKH EXGJHW DOORZV RSWLPLIDWLRQ RIWKHGLVNVXEV\VWHP FRQVLGHU WKH U|
JRUVWHDG\ QRQ FRQWLJIJXRXV ZULWHV XVHGLVNV ZLWK ORZ VHHN WLPHV ([DI

FRVW DERXW *L% $Q H[DPSOH FRQ4JXUDWLRQ ZRXOG EH VL] *L% .6%$6 GUL
\LHOG 7L% RI XVDEOH VSDFH RU HLJKW *L% .6$6 GULYHV LQDS5%$-" ZKLF¥
VSDFH

JRU =)&VN 6SDFH5HTXLUHPHQWYV IRU KWW\SRUDGRIFARRUODFOH FRP FG (

Q Kw U LQGH[ KWPO UHFRPPHQGV DPLQLPXPRI *L®B@ROBEUWMSD FIH% RIBHETE
VSDFHRQHDFK GULYH &RPELQHG ZLWK =)6 VSDFH WA XV @HRRMHRVWWY LVE IOLHVWRI DROOP\D |
VPDOOHU WKD'Q@QLYH¥ ODUJHU WKDQ *L% EXW VPDOOHU WKDQ WKHPLQLPXP UHFRPEF
DEOH EXWORVHD VLIQLAFDQW SRUWLRQ RIVWRUDJHVSDFHWRVZDS DOORFDWLRC
DYDLODEOHVSDFHDIWHUVZDS DOORFDWLRQ

1HZ =)6 XVHUV ZKR DUH SXUFKDVLQJ KDUGZDUH &WKRXO GHIHDROWKURRPRKHQGDWLRQ
KWWSV ZHE DUFKLYH RUJ ZHE KWWS 7Z7ZZ VRODULVLOQWHUQDOV FRP
4UVW

=)6YGHYUYURXSV RI GLVNV WKDW DFW OLNHD VLQJOH GHYLFH FDQ EH FUHDWHG XVLQ
FDSDFLW\DYDLODEOHRQHDFKGLVNLV OLPLWHG WR WKHVDPHFDSDFLW\DV WKH V
YGHY ZLWK RQH 7L% DQG WZR 7L% GLVNV ZLOO RQO\EHDEOH WR XVH 7L% RIVSDF
WKDWDUH WKH VDPH VL]HIRU WKH EHVW VSDFH XVDJHDQG SHUIRUPDQFH

7TKH)6 '"ULYH 6L]HDQG &RVW &RPSDUKWWDSWS UHROUXWPWVHHIMHHQDY RUJ LQGH[ SKS"WKIL
VLIH DQG FRVW FRPSDULVRQ VSUHDGVKHHW LVDYDLODEOH WR FRPSDUH XVI
WLHV DQG VL]JHV RI GLVNV

RXjX9 L2irQ ' F AMi2 7 +2b

TKHWKHUQHW KMAW3IWRQ Z2ZZ IUHHEVG RUJ UHOHDVHYV 5 KDUGZDUH KWPO HWKHLU
IRWHV LQGLFDWHYV ZKLFKLQWHUIDFHY DUH VXSSRUWHG E\HDFK GULYHU :KLOHPD
XVHUV KDYHVHHQ WKHEHVW SHUIRUPDQFH IURP - QWHO DQG &KHOVLR LQWHUIDFH)
LQIJDQHZ1-& 5HDOWHNFDUGV RIWHQ SHUIRUP SRRUO\ XQGHU &38 ORDG DV LQWHL
WKHLURZQ SURFHVVRUV

kR


https://www.freebsd.org/releases/11.2R/hardware.html#disk
https://www.freebsd.org/cgi/man.cgi?query=mrsas
https://www.freebsd.org/cgi/man.cgi?query=mfi
https://forums.freenas.org/index.php?threads/checking-new-hdds-in-raid.12082/#post-55936
https://linux.die.net/man/8/badblocks
https://linux.die.net/man/8/badblocks
https://docs.oracle.com/cd/E19253-01/819-5461/6n7ht6r12/index.html
https://web.archive.org/web/20161028084224/http://www.solarisinternals.com/wiki/index.php/ZFS_Best_Practices_Guide#ZFS_Storage_Pools_Recommendations
https://forums.freenas.org/index.php?threads/zfs-drive-size-and-cost-comparison-spreadsheet.38092/
https://www.freebsd.org/releases/11.2R/hardware.html#ethernet
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$WDPLQLPXP D*LJ(LQWHUIDFHLVUHFRPPHQGHG :KLOH*LJ(LQWHUIDFHV DQG VZ
PRGHUQ GLVNVFDQ HDVLO\VDWXUDWH WKHLU OL% VWKURXJIJKSXW )RUKLJIKHU C
FDQEHERQGHG WRIJHWKHU XVLQDWKHBISE3IBOWBERRY 7KH (WKHUQHW VZLWFK PXVW \
/1$&3 ZKLFKPHDQV D PRUHH[SHQVLYHPDQDJHG VZLWFK LV UHTXLUHG

"KHQ QHWZRUN SHUIRUPDQFH LV D UHTXLUHPHQWDQG WKHUHLV VRPHPRQH\WR VS
IDFHVDQGD PDQDJHG VZLWFK ODQDJHG VZLWFKHV ZLWK VXSSRUW IRU /$&3 DQG M)
IHUUHG DV ERWKFDQEHXVHGWRLQFUHDVH QHW ZRUNIWK BRRNIKESIXW LPHHIHU WR WK
KWWSV [RUXPV IUHHQDV RUJ LQGH[ SKS"WKUHDGV JLJ QHWZRUNLQJ SULPHU

IRWHW SUHVHQW WKHVHDUH QRW VXSSRUWHG -Q4QL%DQG )LEUH&KDQQHO RYH!

%RWK KDUGZDUHDQG WKH W\SHRIVKDUHY FDQ DeHFW QHWZRUN SHUIRUPDQFH 2Q
WKDQ )73 RU1)6 EHFDXVH®DPHEDVWMMWWESNG Z2ZZ VDPED RUJ VDPED GRFV ROG 6DPE
*XLGH DUFKLWHFWXUH KWPO ©6RDIDVW &38FDQKHOS ZLWK 60% SHUIRUPDQFH

:DNHRQ /%1 :2/ VXSSRUWGHSHQGVRQWKH)UHH%6' GULYHU IRUWKHLQWHUIDFH
HOQDEOHGIXVRQIXKXKWWSY ZZZ IUHHEVG RUJ FJL PDQ FJIJL"TXHU\ LIFRQ4J 7R GHWI
RQDSDUWLFXODU LQWHUIDFH XVHWKHLQWHUIDFH QDPH ZLWK WKHIROORZLQJ FR
LQGLFDWHY WKDW :2/LV VX$ERWHUGDRH WKH

<SPPUI!GSFFOBT _> JGDPOGJH N JHC
JHC GMBHT 61 #30"%$"45 36//*/( 130.*4$ 4*.1-&9 .6-5*$"45 NFUSJIJD NUV
PQUJPOT CC 39$46. 59$46. 7-"/@.56 7-"/@)85"((*/( +6.#0@.56 7-"/@)8$46.
540 540 7-"/@)8540 39%$46.@*17 59%$46.@*17
DBQBCJMJUJFT GCC 39$46. 59$46. 7-"/@.56 7-"/@)85"((*/( +6.#0@ .56
7-"/@)8$46. 540 540 -30 80-@6%$"45 80-@.$"45 80-@."(*$ 7-"/@)8'*-5&3 7-"/@)8540
39$46.@*17 59$46.@*17

-1:2/ VXSSRUW LV VKRZQ EXW QRW ZRUNLQJIRUD SDUWLFXODULQWHUIDFH FUHDW
6 XSSRYDIH

RX9 :2iiBM; ai 12/ rBi? wb6a

5HDGHUV QHZ WR =)6 VKRXOG WDNH B )BRBRH@IDWHR UHDG WKH

k k


https://forums.freenas.org/index.php?threads/10-gig-networking-primer.25749/
https://www.samba.org/samba/docs/old/Samba3-Developers-Guide/architecture.html
https://www.freebsd.org/cgi/man.cgi?query=ifconfig

*> Shil_
hqgP

ALah GGAL: L. IS:_ .AL:

7KH)UHHRIRSHUDWLQJ VIVWHP KDVWREHLQVWDOOHGRQD VHSDUDWH GHYLFHIURF
GDWD :LWKRQO\RQH GLVN G ZHEH QWKH{U WDHH{1Ss DYDLODEOH EXW WKHUH LV QR SO
$QG VWRULQJGDWD LY DIWHUDOO WKHZKROH SRLQWRID 1$6 VI\VWHFPDQ@RRBRH XVHU
VWDOO )URRIB@ LQH[SHQVLYH 86% VWLFNDQG XVHWKHFRPSXWHU GLVNV IRU VWRU

7KLV VHFWLRQ GHVFULEHYV
*HWWLQJ )UISBIS6p
3UHSDULQJ WEBDHI GLD
3HUIRUPLQJ WKH S®MWDOODWLRQ
~QVWDOODWLRQ 7SRIHOHVKRRWLQJ
8SJUDGB0QJIH
9LUWXDOSTIWLRQ

kXR :2iiBM: 6 22L a

7KH ODWHVW 67$%/( YHUVLRQRIDYBIHOABEOH IRU GRZYGRD GECIRRPORDG IUHHQDV RU
67$%/( ODWHVW

IRWHUHHTP$BHTXLUHYV ELWKDUGZDUH

7TKH GRZQORDG SDJH FIRGFMD LAX B QV D ERRWDEOH LQVWDOOHU WKDW FDQ EH ZUL W\
VFULEBGHDULQI WEBDH GLD

7KHLVAROH KDV DQ DVVIRBFLDWHI®H ZKLFK LV XVHG WR YHULI\ WKHLQWHJULW\RI WKH C
FRPPDQG WR YHULI\WKH FKHFNVXP YDULHVY E\RSHUDWLQJ V\VWHP

RQD %6' VI\IVWHP XVHWKHBFRPRPBRE@PG@GJIMF
RQD/LQX[ VIVWHP XVH WKIB FRI"INDQBNF@PG@GJIMF
RQDODFV\WWHP XVH WKHBFIRF/MPDBQG OBNF@PG@GJIMF

:LQGRZV RUODF XVHUV FDQ LQVWDOO-DGEKLMMROD O XL DONWYBVRRIWIHRP KDVKI
+DVK7IKENW S LPSOELWY FRP SURGXFWYV KDVKWDE

7TKHYDOXH SURGXFHG EA\UXQQLQJWKHFRPPDQG PXVWIPHDWRKYWRH YDIOKANWKRZ Q L C
YDOXHV WKDW GR QRW PDWFK LQGLFDWHD FRUUXSWHG LQVWDOOHU 40H WKDW VKF

kXk S'2T "BM; i?2 J2/B

7KH)UHHRU$BYVWDOOHU FDQUXQ IURP 86% VWLFN RU D &'

K]


https://download.freenas.org/11.2/STABLE/latest/
https://download.freenas.org/11.2/STABLE/latest/
http://www.slavasoft.com/hashcalc/
http://implbits.com/products/hashtab/

6°22L a RRXk@I3 b2 :mB/2- _2H2 b2 RRXKkK

$&" EXUQLQJI XWLOLWALY QHBGMO WWRRE DLW H WKH

7KHITPAOHFDQEH ZULWWHQ GLUHFWO\WR D 86% VWLFN 7KHPHWKRG XVHG WR ZUL'
V\VWHP ([DPSOHVIRUVHYHUDO FRPPRQ RSHUDWLQJV\VWHPV DUH VKRZQ EHORZ

1IRWHRLQVWDOO IURP D 86% VWLFN WR BDEYRSKHW\EPUWIN YHAGHG HDFK ZLWK DQ LQV
GHYLFH 2QH 86% VWLFN FRQWDLQV WKHLQVWDOOHU 7KH RW K H WU 8@ YWINOLF N W I RAK
7DNH FDUH WR VHOHFW WKH FRUUHFW B8 6%\GMY Q PHQRIRPKHVEDNHHW REL Q VR Q@R ) U H H 1
WKH VDPH 86% VWLFN FRQWDLQLQJWKHLQVWDOOHU $IWHULQVWDOODWLRQ UHP]
HVVDU\WR DGMXVW WKH %-26 FRQ4JXUDWLRQ'VBR%E RRWHANRP WKH QHZ )UHH1$6

(QVXUH WKH RSHUDWLQJ VIVWHP GHYLFHRUGHU LQ WKH %-26 LV VHW WRBRRW IURF
VWDOOHU PHGLD WKHQ ERRW WKH VA\VWHP WR VWDUW WKHLQVWDOODWLRQ

kKXkXR PM 6°22"a. Q° GBMmt

2QD)UHH%6' RU /LQX[ VEYMRHPHPP DIQKGHL VY XVH G W R Z PALOMHWRKOHQ LQVHUWHG 86% VWLFEN

'DUQLQJKHEEFRPPDQG LV YHU\SRZHUIXODQG FDQ GHVWUR\DQ\H[LVWLQJ EDWD RC
DEVROXWHRI WKWHGHYLFH QDPH WR ZULWH WR DQG GR QRW PLVVEBHKWY FRMYLFH C
PDQG FDQEHDYRLGHG EVZBAOHWRWKHLQVWHDG

7KLV H[DPSOHGHPRQVWUDWHY ZULWLQJ WKH LPDJH WR WKH 4UVW 86% GHYLFH FRQ
YLFH XVXDOO\ UG R \GBNIDOLEHFHF /"4 3&-&"4& ZTRWVK WKH 40OHQDPH RIWKH GRZQORDGH
-6240H 5HE6GWFHELWK WKH GHYLFH QDPH RI WKH GHYLFH WR ZULWH

EE JG 'SFF/"4 3&-&"4& JTP PG EFW EB CT L
SFDPSET JO
SFDPSET PVU
CZUFT USBOTGFSSFE JO TEDT CZUFT TFD

‘KHQ XVLQEWFIRHPPDQG
LIUHIHUV WR WKH LQSXW 40H RUWKH QDPH RIWKH 40H WR ZULWH WR WKH GHYL

RI UHIHUV WR WKH RXWSXW 40H LQ WKLV FDVH WKH GHYLFH QDPH RI WKH 5DVK
86% GHYLFH QXPEHUV DUH G\QDPLF DQG WIGDWBGDRUMDG@RYWKHUPQ DRW BHSHQG L
ZKLFK GHYLFHV DUH DWWDFKHG %HIRUH DWW BIFK [EGIMVEKBK\N Q UDNH WY CBFEK6VW KVH_ W/ND |
86% VWLFN ZDLW WHQ VMARGEW BBOGIUX®R VHH WKH QHZ GHYLFH QDPH DQG QXI
WDUJHW 86% VWLFN EGW. QERPKHWHHIHUV WR WKH OHWWHU RI WKH 86% GHYLFH

EVUHIHUV WR WKH EORFN VL]H WKHDPRXQWRIGDWD WR ZULWHDW D WLPH 7Kt
KHOSV VSHHG XS ZULWHV WR WKH 86% VWLFN

kXkXk PM gBM/Qrb

-PDJH :ULKMAWSY ODXQFKSDG QHW ZLQS5SXURKIMWAWZIJLWHKIXVDBNHR LH FDQ EH XVH(
LPDJHV WR 86% VWLFNV RQ :LQGRZV

kXkXj PM K +Pa

—QVHUW WKH 86% VWLFN$ S-S0)ILFOIBSIRLQIL. WR/HVS W BQPWX QW DQ\ PRXQWHG SDUWLWLF
WKH 86% VWLFN &KHFN WKDW WKH 86% VWLFN KDV RQO\RQH SDUWLWLRQ RU SDUW
QHHGHG XVH'LVN8WLOLW\WR VHW XS RQH SDUWUW H R/(Z R BIQVKUHHBB Y L\QA LVF K H GHDQMA
ZRUNV 4QH

k9


https://launchpad.net/win32-image-writer/
http://rufus.akeo.ie/
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'"HWHUPLQH WKH GHYLFH QDPH RI WKH LQVHUWHG 86% VWLFN )URP 7(50-1$%$/ QDYLJ
FRPPDQG

EJTLVUJM MJTU

EFW EJTL
5:1& /".& 4% & ¥ &/5%'*&3
(6*%@QBSUJUJPO@TDIFNF (# EJTL
&'* # EJTL T
"QQMF@)'4 .BDJOUPTI )% (# EJTL T
"QQMF@#PPU 3FDPWFSZ )% # EJTL T

EFW EJTL
5:1& /".& 4% & ¥ &/5*'*&3
"%JTL@QBSUJUJPO@TDIFNF (# EJTL
%04@'"5@ 6/5*5-&% (# EJTL T

7KLV VKRZV ZKLFK GHYLFHV DUHDYDLODEOH WR WKH VA\VWHP /RFDWH WKH WDUJHW
PLOQHWKHFRUUHFW SDWK IRU WKH 86% VWLFN UHPRYH WKHGHYLFH UXQ WKH FRPPF
2QFHVXUHRIWKHGHYLFH QDPH QDYLJDWHWR WKH 'HVNWRS IURP 7(50EE$/ XQPRX
FRPPDQG WR ZULWH WKHLPDJH WR WKH 86% VWLFN EGWHKLMEMWRS@H VWWKHIPERAX QW
TKHEEFRPPDQG LV XVHG WR ZULWH WKH LPDJH WR WKH IDVWHU UDSIMHEEW.RQ RI WKF
SEJTL

'KHQ UXQQLQJWKHVH FRPPBEBN 4B&S @DIRHZTW K WKH QDPH RI W K16 3 DHQEGE $\6
SEJTLZLWK WKH FRUUHFW SDWK WR WKH 86% VWLFN

EJTLVUIJM VONPVOU®%JTL EFW EJTL
60NPVOU PG BMM WPMVNFT PO EJTL XBT TVDDFTTGVM

EE JG 'SFF/"4 3&-&"4& JTP PG EFW SEJTL CT L

IRWHIWKHHUURU 5HVRXUFH EXV\ EEFRRRDQ &K NWQWRFHS R MFD WBIWRLDM. V\LLVHNV
SWLAHOM\WKH 86% VWLFN DQG FOLFNRQLWY SDUWLWLRQV WR PDNHVXUHDOO RIW
GHQLHG HUURU LVIVERZQHXOWHWY DWHG DR IKBVYG 'SFF/"4 3&-&"4& JTP PG EFW
SEJTL CT [EKLVZLOO SURPSWIRUWKHSDVVZRUG

TKEEFRPPDQG FDQ WDNH VRPHPLQXWHYV WR FRPSOHWH DLW XQWLO WKH SURPSW |
ZLWKLQIRUPDWLRQ DERXW KRZORQJLW WRRNWRZULWH WKHLPDJH WR WKH 86% V'

kXj S2°7Q KBM: i?2 AMbi HH iBQM

'LWKWKHLQVWDOODWLRQ PHGLD LQVHUWHG ERRW WKH VI\VWHP IURP WKDW PHGLEC
7KH)UHHRU$BVWDOOHU ERRW PHQX LV GLVEODUHG DV LV VKRZQ LQ

k8
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Boot FreeNAS Installer [Enter] +mmdhs.~ . s . s +sydmNMm
Boot FreeNAS Installer (Serial Console hMMMMMMdyd NMMMAMMHAMMM
yMMMHMMMMMMAMMMMNNN O
Options: <MMMMMMMHMMMMMMMmho .

3. Configure Boot Options... NHMMHMMMMMHMMHMMHAMEMSG : * ..:'yN
MMMMMMMMMMMMMMMAMN md dmy dmNMMo
mMMMMMMMAMMMMMS .y mMAMMMM6ny -
: NMMMMMMMMMMME " oMMm—"

-mMMMMMMMMMMMmo - : 2yNMh .
. mhd MMMMMMMMMMMMMMME -
+' " +ymMMMMMMNmy +*

yLJ - QVWDOOHU %RRWOHQX

7KH)UHHRIUI$BVWDOOHU DXWRPDWLFDOO\ERRWV LQWR WKH GHIDXOW RSWLRQ DIWHL
ERRWRSWLRQ E\ SURBVEQBB\KWRS WKHWLPHUDQG WKHQ HQWHU WKH QXPEHU RI W

7LS7TKBHULDO &RSWRROMHLY XVHIXO RQ VIVWHPV ZKLFK GR QRW KDYH D NH\ERDUG RU
WKURXJK D VHEHDODSQR R VRIWB 0$& D J H

IRWHIWKHLQVWDOOHU GRHV QRW ERRW YHULI\WKDW WKHLQVWDOODWLRQ GHYL
KHQ ERRWLQJIURPD &' VRPHPRWKHUERDUGY PD\UHTXLUH FRQQHFWLQJWKH &'G
WRU WR ERRWIURP &' —-IWKHLQVWDOOHU VWDOOV GXULQJERRWAHOHGCGRKWEBH FKHF
KDVK GRHV QRW PDWFK UH GRZQORDG WKH 40H -1WKHKDVKLY FRUUHFW EXUQ W|
40HWRDGL*HUHQW 86% VWLFN

2QFHWKHLQVWDOOHU KDV 4QLVKHG ERRWLQJ WKHLQMWPOWMWHU PHQX LV GLVSOD\I

ke
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FreeNAS 11.2-U8 Console Setup

Install-/Upgrade

Shell
Reboot System
Shutdown System

{Cancel >

yLJ ~QVWDOOHU 0OHQX

SUH®QURMBR VHOHFW WKH GH+QXOAW @S WSRQIE[MV PHQX YKRZQHILQLVWY DOO DYDLOD
GULYHV 7KLV LQFOXGHVDQ\LQVHUWHG RSHUDWLQJV\VWHP G3HDXLFHV ZKLFK KDYF

IRWHE PLQLPXPRI *L% RI5%0LVUHTXLUHGDQG WKHLQVWDOOHU ZLOO SUHVHQW D
LVGHWHFWHG

-Q WKLVH[DPSOH WKH XVHULV SHUIRUPLQJD WHVWLQVWDOODWLRQ XVLQJ9LUWX
KROG WKHRSHUDWLQJ V\VWHP

kd



6°22L a RRXk@I3 b2 :mB/2- _2H2 b2 RRXKkK

Choose destination media
Select one or more drives where FreeNAS should be
installed (use arrow keys to navigate to the drivels)
for installation: select a drive with the spacebar].

BOX HARDDISK —- 16.0 GiB

UBODX HARDDISKE -- 20.0 GiB
UBODX HARDDISHK 8.0 Gib
UBOX HARDDISK 9.0 GiB
UBODX HARDDISHK 11.0 GiB
UBODX HARDDISHK 14.0 GiB
UBOX HARDDISK 8.0 GiB
UBODX HARDDISHK 10.0 GiB
UBODX HARDDISHK 8.0 Gib
UBOX HARDDISK 11.0 GiB

Ll N W I R ]
el bl bl b bl bl bl bl bl

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

+

m o mE mE mE mE mE mE mE mE mE mE mE mE mE me me ==

)LJ 6HOHFWLQJ WKH -QVWDOO 'ULYH

8VH WKH DUURZ NH\V WR KLIJKOLJKW WKH GHVWLQDWLRQ 66°
VHOHFW LW 7RPLUURUWKHRSHUDWLQJV\VWHP GHY LFHT @R FHMBB WHKMH-FWF R\Y ® G WA
$IWHU PDNLQJ WKHVH V HROHUMAS KR Q@D BBQUHMVIWKRXQHIY GLVSOD\HG D UHPLQGHU QRW
WKHRSHUDWLQJ V\VWHP RQ D GULYH WK D V& DV RERD BRWQIR UQMWHRRID WHR WK HMAF UHHQ V-

XUH

KDUGQ@BLLFGBRB 6% VWL

k3
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FreeMAS installation

WARNING :
— This will erase ALL partitionz and data on ada®.
- You can't use ada® for sharing data.

NOTE :
— Installing on flaszh media i= preferred to insztalling on a
hard drive.

Proceed with the installation?

e

yLJ ~QVWDOODWLRQ :DUQLQJ

6HH WKdHUDWLQJ V\V@DBIPHGH WIHFWLRQ WR HQVXUH WKH PLQLPXP UHTXLUHPHQWYV D

7KHLQVWDOOHU UHFRJQL]JHV H[LVWLQJ LQVWD O O B W KR@VDRY 18 [LWWWIRXNVLYHWWL @ Q D \
SUHVHQW WKH PHQXMKRIZY GRVSOD\HG 7R RYHUZULWH DQ H[LVWLQJLQVWDOODW
WRUHVK - QQ\G BUSVYRMBZLFH WR FRQWLQXH WR WKIHIXBUHHQ VKRZQ LQ

kKN
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Upgrade this FreeMAS installation
Upgrading the installation will preserve your existing configuration.

Do you wizsh to perform an upgrade or a fresh installation on adaO?

o

<llpgrade Install> < Fresh Install >

yLJ BHUIRUPLQJD )UHVK -QVWDOO

7KHVFUHHQ VKRZQ HRURPSWYV IRBBMXWHWVZRUG ZKLFK LV XVHG WR ORJLQ WR WKH ZHE

Enter your root password: cancel for no root
passuword

iPassword:
iConfirm Password:

I

<Cancel >

)LJ 6HW WKH 5RRW 3DVVZRUG

6HWWLQJD SDVVZRUG LV PDQGDWRU\DQG WKH SDVVZRUG FDQQRW EH EODQN 6LQF

1y
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ZHELQWHUIDFH LW QHHGY WR EHKDUG WRJXHVV (QWHU WKH SDVVZRUG SUHVV W
ZRUG 7KHQ&SUOWBIMAR FRQWLQXH ZLWK WKH LQWWDGE/MDEV NG WWIRRVDQRRW SDVVZRU
WKHLQVWDOODWLRQ EXWWKHZHELQWHUIDFH ZLOO UHTXLUH VHWWLQJD URRW S|

I1RWHRU VHFXULW\UHDVRQV W KUR&+ \HRUYL.IOPMHDDUHGGLYVDEOHG EV\GHIDXOW 8QOHV\
RQO\ZD\WR DFFHVUPRMWRODM) SK\VLFDO DFFHVV WR WKH FRQVROH PHQX RU WRLEL
WKHZHE LQWHUIDFH 7KLV PHDQV\WWDBW HHGUVAMHRLES NHSW SK\VLFDOO\ VHFXUH D¢
WHUIDFH QHHGVY WR EH EHKLQG D SURSHUO\FRQ4JXUHG 4UHZDOO DQG SURWHFWHG

JUHH1P$EDQ EH FRQ4JXUHG WR ERRW ZLWK WKH VWDQGDUG %-26 ERRWIRPIKEKDQLVP R
%-26 ERRWLQJLVY UHFRPPHQGHG IRUOHJDF\DQG HQWHUSULVH KDUGZDUH 8()-
ERDUGV

FreeMAS Boot Mode
FreeNAS can be booted in either BIOS or UEFI mode.

BIOS mode is recommended for legacy and enterprise hardware,
whereas UEFI may be required for newer consumer motherboards.

<Boot wvia UEFI> pot via BIODS>

+
]
]
1
1
1
]
1
]

+
1
1

)LJ &KRRVH 8()- RU %-26 %RRWLQJ

1IRWHRVW 8()- VIVWHPV FDQ DOVRERRW LQ %-26 PRGH L1 &60 &RPSDWLELOLW\ 6XS
8()- VHWXS VFUHHQV

7KHPHVVDUIH KQHLY VKRZQ DIWHU WKHLQVWDOODWLRQLYVY  FRPSOHWH
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The FreeNAS installation on ada® succeeded!?
Please rebhoot and remove the installation media.

yLJ - QVWDOODWLRQ &RPSOHWH

SUHEQURMPR UHWXOQWROOBSDIH QX +LIJKOHERW W 6DVMEHFUHO/WFSI ERRWLQJ IURP &'
UHPRYH WKH &'520 $V WKH VA\VWHP UHERRWY PDNH VXUH ¥R U WQWKWHD®HYH.G H\Z R HVW
WKH4UVW ERRW HQWU\LQ WKH %-26 VR WKH VAIVWHP ZLOO ERRW IURP LW

JUHHIPP$SER RW YV L QRRW R B HPGHIXXGEH V F U KERHRGMS® J H DIWHU ZDLWLQJ4YHRNRWRQGV L
PHQXDJH SUH Y@ B\DKHHOBBB VW RS WKH WLPHU DQG XVH WKH ERRW PHQX

kX9 AMbi HH iBOQM h"Qm#H2b?QQiBM;

-1 WKH V\VWHP GRHVY QRW ERRWKHQW B YHHHIBIBUDO WKLQJV WKDW FDQ EH FKHFNHG \

&KHFN WKH VA\VWHP %-26 DQG VHH LI WKHUHLVDQ RSWLRQ WRFKDQJH WKH 86% HPX
GULYH —-ILWVWLOOZLOO QRWERRW FKHFNWRVHHLIWKHFDUG GULYHLV 8'0% FRI

- WKH VA\VWHP %-26 GRHV QRW VXSSRUW ()- ZLWK %-26 HPXODWLRQ VHHLILWKDV
PRGH

KHQ WKH VA\VWHP VWDUWV WR ERRW EXW KDQJV ZLWK WKLY UHSHDWHG HUURU PHV\

SVO@JOUFSSVQU@ESJWFO@IPPLT TUJMM XBJUJOH BGUFS TFDPOET GPS YQU@DPOGJH

JRLQWR WKH VA\VWHP %-26 DQG ORRNIRUDQ RQERDUG GHYLFH FRQ4JXUDWLRQ IRU
WKDW GHYLFHDQG WU\ ERRWLQJDJDLQ

-l WKH VA\VWHP VWDUWV WR PRR®Q W MRRBPQOQW RODRZ WKH LRVWUXFEXNLRGWERD )L[ IR
ORXQWURRW —VVXKWWSNHNK ITRUXPV IUHHQDV RUJ LQGH[ SKS"WKUHDGV ZRUNDURX:
LVVXHV ZLWK

-IlWKHEXUQHG LPDJH IDLOV WR ERRWDQG WKHLPDJH ZDV EXUQHG XVLQJD :LQGR2Z}?
WU\LQJ D VHFRQG EXUQ XVLGFWXWH® LVRWWKHBK KN\RZ WR HUDVH KDUG GULYH FRP

VHFRQG EXUQ DWWHPSW ZLOO IDLODV :LQGRZV GRHV QRW XQGHUVWDQG WKH SDUW
%HYHU\FDUHIXOWR VSHFLI\WKHFRUUHFW 86% VWLFN ZKHQ XVLQJD ZLSH XWLOLW

ik


https://forums.freenas.org/index.php?threads/workaround-semi-fix-for-mountroot-issues-with-9-3.26071/
https://forums.freenas.org/index.php?threads/workaround-semi-fix-for-mountroot-issues-with-9-3.26071/
http://how-to-erase-hard-drive.com/
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kX8 IT;  /BM;

JUHHTPP$SURYLGHYV 5H[LELOLW\IRU NHHSLQJ WKH RSHUDWLQJ VI\VWHP XS WR GDWH

8SJUDGHVWR PDMRUUHOHDVHV IRUH[DPSOHIURP YHUVLRQ WR FDQ VWI
RUWKHZHELQWHUIDFH 8QOHVV WKH5HOHDVH 1RWHV IRUWKHQHZPDMRU UHO
UHTXLUHV DQ -62 XSJUDGH HLWKHU XSJUDGH PHWKRG FDQ EH XVHG

OLQRU UHOHDVHV KDYH EHHQ UHSODFHG ZLWK VLIQHG XSGDWHV 7KLV PHDQV V
QRU UHOHDVH WR XSGDWH WKH VIVWHP ZLWK D VIVWHP XSGDWH RU QHZHU YHUYV
QR ORQJHU QHFHVVDU\WR PDQXDOO\GRZQORDG DQ XSJUDGH 40HDQG LWV DVV
WHP

7KH XSGDWHU DXWRPDWLFDOO\FUHDWHV D ERRWHQYLURQPHQW PDNLQJ XSGI
PHQWY SURYLGH WKHRSWLRQ WRUHWXUQ WR WKHSUHYLRXV YHUVLRQ RI WKHF
DQG VHOHFWLQJ WKH SUHYLRXVY ERRWHQYLURQPHQW IURP WKHERRW PHQX

7KLV VHFWLRQ GHVFULEHV KRZWR SHUIRUPDQ XSJUDGHIWRP DQHWHOLHUKMHWYVLR
EHHQLQVWDOOHG XVH WISHED@WBWHXFWILRQWHQ WKH VI\VWHP XSGDWHG

kX8XR * p2 ib

%HDZDUH RI WKHYH FOMMMIWWFSWLQJ DQ XSJUDGH WR

:DUQLQJ XSJUDGLQIJWKH=)6 SRROFDQ PDNHLWLPSRVVLEOH WRUR KDY N WIR D
VRQ WKH XSGDWH SURFHVVY GRHVY QRW DXWRPDWLFD O30 KSWUW G H W\K/AVH)B SRR (
VKRZV ZKHQ GHZHDWXUIBPOEHIJY DUHDYDLODEOHIRUD SRRO 8QOHVVDQHZIH
LWLVVDIHWR OHDYH WKH SRRODW WKHFXUUHQW YHUVLRQ DQG XQFKHFN WKH
SRVVLEOH WR ERRWLQWRD SUHYLRXV YHUVLRQ WKDW GRHV QRW VXSSRUW WKt

8SJUDGLQJWKH 4UPZDUH RI %URDGFRP 6$6 +%$V WR WKH ODWHVW YHUVLRQ LV

-1 XSJUDGLQJIURP IFAURBBG WKHQJ IURP WR
KWWSV [RUXPV IUHHQDYV RUJ LQGH[ SKS"WKUHDGV IDT XSGDWLQJ IURP W

8SJUDGHV )URIPI1’$6 [ DUH QRW VXSTIRUWMGNHP KDV QR ZD\WR LPSRUW FRQ4JXU|
IURP [ YHUVLRQV RI YWKHHHFIB@4IJXUDWLRQ PXVW EH PDQXDOO\UHFUHDWHG -1V
[ SRROVRUGLVNVPXVWEHPDQXDOO\LPSRUWHG

8SJUDGHV RQ ELWKDUGZDUH DUHRYRHW N ¥ SISIRUKNHHWG VWHP LV FXUUHQWO\ UXQ
VLRQRI)UMBO®KH KDUGZDUH VXSSRUWYV ELW WKHV\WWHP FDQ EH XSJUDGHC
JUDSKV ZLOO EHORVW GXULQJ WKH XSJUDGH

8)6LVQRWVXSSRWKWHGDWD FXUUHQRQA)HRUBBEWWR®G GLVN FUHDWH D =)6 SRF
RWKBUVNV DIWHU WKH XSJUDGH WKHQ-P\EHR WWKHQZOWHXFWLRRRAQW WKH 8)6
IRUPDWWHG GLVNDQG FRS\ WKH GDWD WR WKH =)6 SRRO :LWKRQO\RQH GLVN I
PHGLD EHIRUH WKH XSJUDGH IRUPDW WKHGLVNDV =)6 DIWHU WKH XSJUDGH WK
UHQWO\UHVLGHVRQDS8)65%-"RIGLVNV LWLV QRWSRVVLEOHWRGLUHFWO\LP
EDFN XS WKH GDWD EHIRUHWKH XSJUDGH FUHDWHD =)6 SRRO DIWHU WKH XSJU|
EDFNXS

7KH90ZDUH 7RROV 90;1(7 GULYHUV DUHRRWINOCUISRQ G/KHEH WKH
KWWSV 7Z7ZZ IUHHEVG RUJ FJL PDQ FJL"TXHU\ YP[ GULYHULQVWHDG

kX8Xk AMBIB HS 2T " iBQM

%HIRUH XSJUDGLQJ WKHRSHUDWLQJV\VWHP SHUIRUP WKHIROORZLQJVWHSV
%DFN XS WHKH P$BRQ 4 J X UDMBA\R@IHPHQHUDBB®YH &RQ4J



https://forums.freenas.org/index.php?threads/faq-updating-from-9-3-to-9-10.54260/
https://www.freebsd.org/cgi/man.cgi?query=vmx
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-IDQ\SRROV DUH BIRFRNRPEWRG&HW D SDVVSKUDVHDQG GRZQORDG D FRS\ RI WKH
WKH ODWHVW UHFRYHU\ NH\ $IWHU WKH XSJUDGH LVPERRIS/OLHN SID ARRION WHR L Q V W
LPSRUW WKH HQFU\SWHG SRROV

:DUQ XVHUV WKDW WKXKDUHWZE®O EH XQDYDLODEOH GXULQJWKH XSJUDGH LW I
WKH XSJUDGHIRUD WLPH WKDW ZLOO OHDVW LPSDFW XVHUYV

6WRS DOO VHHYIYRFFW VY Q

kX8Xj IT;” /IBM; IbBM; i?2 AaP

7R SHUIRUP DQ XSJUDGH XVL@R ANKXLMMWMWEKRGRZQORDG IUHHQ DIV RUR VOKOHWHRPN W k
SXWHU WKDW ZLOO EH XVHG WR SUHSDUH WKH LQVW DODIPHAWH. VR DHG IRDJ 86 XANQWNIKIN &
LOQIJWKHLQVWUXHWDRQVLQYSBIH GLD

-QVHUW WKH SUHSDUHG PHGLD LQWR WKH VAIVWHP DQG ERRW IURPQWVOD®RB HQVEWR®
PHQXDJH EHIRUH ERRWLQJ WKH GHIDXOW R S\QBRG CABRBQHHREHE K& UMMHW KOHD G F K F
DQRWKHU ERRW RSWLRQ $IWHU WKHPHGLD 4QLVKHYV ER ROLWFIGSROMAR WKW WEHWIHO K
RSWLR@QVWDOO BRHUMNWDOOHU SUHVHQWY D VFUHHQ VKRZLQJDOODYDLODEOH

:DUQLQFOBZULYHV DUH VKRZQ LQFOXGLQJERRWGULYHVDQG VWRUDJH GULYHV 2C
JUDGLQJ &KRRVLQJWKHZURQJGULYHV WR XSJUDGHRULQVWDOO ZLOO FDXVH OR
FRQWDLQ WKHA RBHHIDHELQJ VIVWHP UHERRW DQG UHPRYH WKH ZGEWQ W6 BIHDGLHD -
XVE\VWHPRPORRWMR LGHQWLI\WKH ERRW GULYHY ORUH WKDQRQHGULYHLV VKRZQ ZK!

ORYHWR WKH GULYH ZKHYHQVWHIBGH G DANEB S BBB MIKHN LW ZLWK D VWDU -1 D PLUU
XVHG IRUWKHRSHUDWLQJV\VWHP PDUN DOO R WK HUTUL Y GLY \Z\R/MUHP W K HRQYWHVHDLG 6 H
UFZKHQ GRQH

7KHLQVWDOOHU UHFRJQL]HV HD WPOLG\UMYIHQVH 8 ®RD RV KHHEHRRM GULYH RU GULYHV DQ
VDJH VKR ZQIXQ H

Upgrade this FreeNAS installation
Upgrading the installation will preserve your existing configuration.

Do you wizsh to perform an upgrade or a fresh installation on adag?

o

<llpgrade Install> ¢ Fresh Install >

)LJ 8SJUDGLQJ P YQNWMISGODWLRQ



http://download.freenas.org/latest/
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7TRSHUIRUP DQ XSJUDGUHRAMERIBIFNWHSW WKHG6 HUDGOW QYDLMO W KH LQVWDOOHU ZLOO G
PLQGHU WKDW WKH RSHUDWLQJ VIVWHP VKRXOG EHLQVWDOOHG RQD GLVNWKDW L

Update Method Selection
User configuration settings and storage wolumes are preserved and not
affected by this step.

The boot device can be formatted to remove old wversions, or the
upgrade can be installed in a new boot environment without affecting
any existing wversions.

<Jnstall in new boot environment > Format the boot dewvice

+
1
1
1
1
1
1
1
1
1
1
1
1

+
1
1

yLJ ~QVWDOO LQ 1HZ %RRW (QYLURQPHQW RU)RUPDW

7KH XSGDWHG VA\VWHP FDQEHLQVWDOOHGLQD QHZERRWHQYLURQPHQW RU WKH |
PDWWHG WR VWDUW IUHVK -QVWDOOLQJLQWRDQHZERRWHQYLURQPHQW SUHVHL
YLRXV YHUVLRQV LIQHFHVVDU\ )RUPDWWLQJ WKHERRWGHYLFHLV XVXDOO\QRW C
DQG VHWWLQJVDUH SUHVHUYHG ZKHQ LQVWDOOLQJWRDQHZERRWHQYLURQPHQMW
VI\VWHP GHYLFH ORYH WKH KLIJKOLJKW WR RLGIURBR VHWRIWLR QN B QI DGHHYV V

7KHLQVWDOOHU XQSDFNV WKH QHZ LPDJH D Q G LGIXWSHO DV\RHWEKIHWPIHEDXV HKARZHQWL. D W L V
VHUYHG DQG PLJUDWHG FRQWBRQWJR XD WMLRKDISEWWLQJV
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The installer has preserved your databasze file.
#iFreeNAS will migrate this file, if necessary, to the current format.

—— 4 == == 4

)LJ SBUHVHUYHDQG OLJUDWH 6HWWLQJV

BUH$QUFPUHHR2IAQGLFDWHY WKDW WKH XSJUDGH LV FRPSOHWRD®GIXOHEHRWW LV U
ERRW 6\ WWHQ S&UJAHYMSR UHERRW WKH VA\VWHP -1 WKH XSJUDGHLQVWDOOHU ZDV ERI

'XULQJ WKHUHERRW WKHUHFDQEHD FRQYHUVLRQ RI WKHSUHYLRXV FRQ4JXUDWLF
GDWDEDVH 7KLV KDSSHQV GXULQJWKH $SSO\LQJGDWDEDVH VFKHPD FKDQJHV OL
FDQ WDNHD ORQJWLPHWR 4QLVK VRPHWLPHV 4IWHHQ PLOQXWHYV RUPRUH DQG FDC
V\VWHP ZLOO VWDUW QRUPDOO\DIWHUZDUGY -1 GDWDEDVHHUURUV DUFHHWKRZQ EX
WLOQIJWHQHDRG XVH3WKRIKE' &21)EXWWRQ WR XSORDG WKH FRQ4JXUDWLRQ WKDW ZDV V
XSJUDGH

kX8X9 IT;” /IBM; 6 QK i?2 q2# AMi2 7 +2
7R SHUIRUP DQ XSJUDGH XVLQJ VBKLWHPB S\KRWEH#HR WVRS B J H IRUPRUHLQIRUPDWLF
XSJUDGLQJ WKH VI\VWHP

7KHFRQQHFWLRQ LY ORVW WHPSRUDULO\ZKHQ WKH XSGDW HPLVA ¥ R/IHPOHVE R RAVW LLHDV
WKHQHZ YHUVLRQ RI WKH RSHUDWLQYWWWPF B RAKRHD) WG HUBEHLYHY WKH VDPH -3 DG
'+&3 VHUYHU 5HIUHVK WKHEURZVHUDIWHUD PRPHQW WR VHH LI WKH VA\VWHP LV DF

kX8X8 A7 aQK2i?BM; :Q2b q QM:

-1 DQ XSGDWH IDLOV DQDOHUW LV LVVXHG BBRGBVKEIEBHW DABDMEFEH ZULWWHQ WR

7TRUHWXUQWRD SUHYLRXV YHUVLRQ RI WKHRSHUDWLQJ V\VWHPRK\WQHRADL® RU -30-
QHHGHG 5HERRW WKH V\VWHP DQG ZDWFK IRUWKHERRW PHQX
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-

Ry
% F m= -

]

Welcome to

Boot FreeNAS [Enter] +mmdhs.~ . s . s +sydmNMm
Boot FreeNnS (Serial Console) hMHMMMMAd y d NMMMMHAMMMM :
yMMMHMMMMMMAMMMMNNN O
Options: <MMMMMMMHMMMMMMMmho . .
3. Configure Boot Options... NHMMHMMMMMHMMHMMHAMEMSG : * ..:'yN
4. Select Boot Environment... MMMMMMMMMMMMAMMMMNmd A my dmNMMo
mMMMMMMMMMFMRES . gmMFAMFRMny -
: NMMMMMMMMMMMM . oMMm-"
~mMMMMMMMMMMM0o - : yNMh .
. mhd MMMMMMMMMMMMMMME -
+' " +ymMMMMMMNmy +*

)LJ %RRWOHQX

JUHH$BDLWYV 4YH VHFRQGY EHIRUH ERRWLQJLQWR WKH GH4DQBOW®@HRWHRGWL.KRQP

DXWRPDWLF ERRW WWRIGWVIOHDMWKH DYDLODEOH ERRW HDYYQOHR@RE QMRWBQ R GU &
PXOWLSOH SDJHYV

-

|
———% F omm o=

s

Welcome to

1. Active: +mmdhs.~ . s . s +sydmNMm
Z. bootfs: zfs:freenas-boot/RO0T-11.2-MASTER-201807250900MMMMM :
3. Page: 1 of 1 yMMMHMMMMMMHMMMMNNN O
#MMMMMMMMAMMMMMMMmho . .
Boot Environments: NMMMHMMMMMMMMMMMMMD ..'yN
4. 11.2-MASTER-Z201807250900 MMMMMMMMMMMMMMM M md dmy dmNMHo
L. Initial-Install mMMMMMMMMMMMMMS . gmMHMMMM©ny -
6. default : NMMMMMMMMMMMM . L oMMm-"
~mMMMMMMMMMMM0o - : /yNMh .
. mhd MFMMMMMMHMMMMHMHE -
+' " +ymMMMMMMNmy +*

%RRW (QYLURQPHQWV
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~QWKHH[DPSOH)VKRZEO LWKH 4UVW %QWRW\(IQY L UIRQ P H'QI\ &3 7KLV LV
WKH FXUUHQW YHUVLRQ RIWKHRSHUDWLQJ V\VWHP DIWHU WKH XSGDWH ZDV DSSO
VHOHFWLRQ

7KH QH[W HOWWVJIBW *OTUBMM LV WKH RULJLQDO ERRW HQYLURQPEDRQWAUHD WG ZK
VWDOOHG 6LQFH WKHUHDUH QRRWKHU HQWULHV EHWZHHQ WKH LQLWLDO LQVWDC
EHHQ DSSOLHG WR WKLV VIVWHP VLQFH LWV LQLWLDO LQVWDOODWLRQ

7RERRW LQWR DQRWKHU YHUVLRQ RI WKH RSHUDWLQJ V\VWHP HQWHU WKH QXPEHL
WLYH HABDLTQBDRFUHW X U@ MARWMKSDIH DQG S8OHWBR ERRW LQW R WKW EFRFERW H Q
HQYLURQPHQW

-IDQRSHUDWLQJ V\VWHP GHYLFHIDLOVDQG WKH V\VWHP QR ORQJHU ERRWV GRQ
WKHUHLY VWLOOD FRS\RIWKHVDYHG FRQ4JXUDWLRQ 7KHV\WVWHP FDQ EH UHFRYF

SHUIRUPDIUHVKLQVWDOODWLRQRQDQHZRSHUDWLQJ VI\VWHP GHYLFH
-PSRUW WKHEBRROVIKIVR -PSRUW 3RRO
5HVWRUH WKH FR QMWW BDRHERPUUIBS ORDG &RQ4J

IRWHWLVY QRWSRVVLEOHWR UHVWRUHD VDYHG FRQ4JXUDWLRQ WKDW LV QHZHU W
UHERRWLQWRDQ ROGHU YHUVLRQ RI WKHRSHUDWLQJ VI\VWHP LV SHUIRUPHG D FR
QRWEHUHVWRUHG

kX8Xe IT;" /IBM; w6a SQQH

-Q)UHH1%66 SRROV FDQ EH XSJUDGHG IURP WKH JUDSKLFDO DGPLQLVWUDWLYH LQV
%HIRUH XSJUDGLQJDQ H[LVWLQJ=)6 SRRO EHDZDUHRIWKHVHFDYHDWYV 4UVW

WKH SRRO XSJUDGH LV D RQH ZD\ LW\RKHVK DRHBIQREUWKQ® \RX FDQQRW JR EDFN
HDUOLHU =)6 YHUVLRQ RUGRZQJUDGHWR DQ HDUOLHU YHUVLRQ RI WKH VRIWZD
=)6 IHDWXUHYV

EHIRUH SHUIRUPLQJDQ\RSHUDWLRQ WKDW PD\ D+BBWDNX & PNVOSRIROI \GMDRULDA
DQG YHULI\WKHLQWHIULW\RUWKIHEDFXR®O® LNHO\ WKDW WKH SRRO XSJUDGH ZL
DOzZD\VEHWWHU WR EHVDIH WKDQ VRUU\

XSJUDGLQJD =)BSWRRPRAEYQRW XSIJUDGH WKH SRRO LI WKH WKH SRVVLELOLW\RIL
VLRQ RI )UHRU$SHSXUSRVLQIJ WKH GLVNVLQ DQRWKHU RSHUDWLQJ V\VWHP WKD
QRWQHFHVVDU\WR XSJUDGH WKH SRRO XQOHVV WKH HQG XVHHRDANKD N $GIB LY F
SDJH -1 DSRROLV XSJUDGHG WR WKHODWHVW IHDWXUHS5DJV LW ZLOO QRYV
RWKHU RSHUDWLQJ VI\VWHP WKDW GRHV QRW \HW VXSSRUW WKRVH IHDWXUH 5D.

7R SHUIRUP WKH =)6 SRRO X% RIIDGIR RIBWMBR OLBENWWLQJV WR XSJUSBGEH D&OILFRRWK H
EXWWRQ DV VKRZQH. Q

IRWHI WESHIUDGHBRWRWRQ GRHV QRW DSSHDU WKH SRRO LV DOUHDG\DW WKH ODWH
QHHG WR EH XSJUDGHG
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Er FreeNAS
iX

Upgrade Pool

compat

O confirm CANCEL

yLJ 8SJUDGLQJD 3RRO

7TKHZDUQLQJ VHUYHV DV DUHPLQGHU WKDW D SRR Q@ X\ RUTZURF HH QG RWWHKI WH BI VAEIUHD

7KH XSJUDGH LWVHOIRQO\WDNHVDIHZVHFRQGVDQGLVQRQ GLVUXSWLYH -WLV
WR XSJUDGH WKH SRRO +RZHYHU LWLV EHVW WR XSJUDGH ZKHQ WKH SRRO LV QRW
ZLOO VXVSHQG - 2IRUD VKRUW SHULRG EXW LV QHDUO\LQVWDQWDQHRXYV RQ D TXI

kXe oB'im HBx iBQM

JUHHIP$BDQ EH UXQ LQVLGH D YLUWXDO HQYLURQPHQW IRUGHYHORSPHQW H[SHULP
FDWLRQDO SXUSRVHV 1RWH WKDIANURGYEQILRMHBY Y LTRWKXDOPRFKLQH LV
PHQGHKBWWWSYV I[RUXPV IUHHQDV RUJ LQGH[ SKS"WKUHDGY SOHDVH GR QRW UXQ
DV D YLUWXDO PDFKLQH : KPHAQY. WKIL@JD) Y H H V$6ED OUHHQYAL WR QP IS @WW 4 UV W
KWWSV IRUXPV IUHHQDV RUJ LQGH[ SKS"WKUHDGY DEVROXWHO\ PXVW YLUWXD
ORVLQJ \RXU GDWD DVLWFRQWDLQV XVHIXO JXLGHOLQHV IRUPLQLPL]LQJ Wt

7RLQVWDOO RU UXDWKHHE D$BLUWXDO HQYLURQPHQW FUHDWHD YLUWXDO PDFKLQF
TXLUHPHQWYV

DWOHDVWM% *L% EDVHPHPRU\VL]H

DYLUWXD®W GHDVW *LWRERDGIWKHRSHUDWLQJ V\VWHPDQG ERRWHQYLURQP
DWOHDVWRQHDGGLWRDW@HDY MW WEKWREHVNHG DV GDWD VWRUDJH
DEULGJHG QHWZRUN DGDSWHU



https://forums.freenas.org/index.php?threads/please-do-not-run-freenas-in-production-as-a-virtual-machine.12484/
https://forums.freenas.org/index.php?threads/please-do-not-run-freenas-in-production-as-a-virtual-machine.12484/
https://forums.freenas.org/index.php?threads/absolutely-must-virtualize-freenas-a-guide-to-not-completely-losing-your-data.12714/
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7KLV VHFWLRQ GHPRQVWUDWHY KRZWR FUHDWH DQG DFFHVV D YLUWXDO PDFKLQH
PHQWV

kXeXR oB im H"Qt

SLUWXDROWWESY Z2ZZ YLUWXDOER[ RUJ LVDQRSHQVRXUFHYLUWXDOL]DWLRQ SUI
FURV\VWHPYV 9LUWXDO%R[UXQV RQ:LQGRZV %6' /LQX[ ODFLQWRVK DQG 2SHQG6R:
GRZQORDGHGHYUHHPA®6H DQG PDNHV DJRRG WHVWLQJHQYLURQPHQW IRU SUDFWLFL
KRZWR XVHWKHIHDWXUHY SWPRYLGHG E\)UHH1%6

7R FUHDWH WKH YLUWXDO PDFKLQH V WIDHIZR/XIN W W & D\DR/RZID 16 ¥ B VRNDW MVHW KH Q H Z
WXDO PDFKLQH ZL]DUG

File Machine Help

MNew Machine Tools Global Tools

Welcome to VirtualBox!

The left part of this window lists all virtual machines and virtual machine groups
on your computer, The list is empty now because you haven't created any virtual
machines yet.

In order to create a new virtual machine, press the New button in the main tool
bar located at the top of the window.

You can press the F1 key to get instant help, or visit www.virtualbox.org for
more information and latest news,

)LJ - QLWLDO 9LUWXDO%R[6FUHHQ

&OLFNIWKBKWWRQ WR VHH WK BXFUHIQWIHY D QDPH IRUWKH YLUWXRSHWIFWLQB 650 L
WHBURS GRZQ PHQX DQG VHOHFW®H 6'%B Q Gl VR GMEHM VERRSGRZQ

9y


https://www.virtualbox.org/
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Name and operating system
Please choose a descriptive name for the new virtual machine
and select the type of operating system you intend to install on
it. The name you choose will be used throughout VirtualBox to
identify this machine.
Mame: test
Type: B5D b
Version:  FreeBSD (64-bit) b
Expert Mode MNext = Cancel
)LJ (QWHU 1DPHDQG 2SHUDWLQJ 6\WWHP IRUWKH 1HZ9LUWXDO 0

&OLIPHNWR VHH WKH JEUXWBIQ LAKH EDVH PHPRU\ VL]H PXVWEW PKDYWH G YW @
4QLVKHG1APWRNHH WKH VEUXBIQ LQ

9R
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Memory size
Select the amount of memory (RAM) in megabytes to be
allocated to the virtual machine.
The recommended memory size is 1024 ME.
8192 |+ MB
4 MB 16384 MB
< Back MNext = Cancel
)LJ 6HOHFW WKH $PRXQW RIOHPRU\5HVHUYHG IRU WKH 9LUWXDO

9k
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Hard disk

If you wish you can add a virtual hard disk to the new machine.
You can either create a new hard disk file or select one from
the list or from another location using the folder icon.

If you need a more complex storage set-up you can skip this

step and make the changes to the machine settings once the
machine is created.

The recommended size of the hard disk is 16.00 GB.
' Do not add a virtual hard disk
= Create a virtual hard disk now

Use an existing virtual hard disk file

< Back Create Cancel

)LJ 6HOHFW ([LVWLQJRU &UHDWHD 1HZ9LUWXDO +DUG 'ULY}

& O L&EFWH DWRHO D X Q B K MIKWMH 9L UW XD O + DWKR'ZLQY. 8% UID U G

9j
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Hard disk file type

Please choose the type of file that you would like to use for the new virtual
hard disk. If you do not need to use it with other virtualization software you
can leave this setting unchanged.

= VDI (VirtualBox Disk Image)
VHD (Virtual Hard Disk)

VIMDK (Virtual Machine Disk)

Expert Mode Next > Cancel

)LJ &UHDWH 1HZ9LUWXDO +DUG '"ULYH :L]DUG

6HOMFWQG FOLENMMKWWRQ WR VHH WKBXMFAUHHQ LQ

99
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Storage on physical hard disk

Please choose whether the new virtual hard disk file should grow as it is
used {dynamically allocated) or if it should be created at its maximum size

(fixed size).

A dynamically allocated hard disk file will only use space on your physical
hard disk as it fills up (up to a maximum fixed size), although it will not
shrink again automatically when space on it is freed.

A fixed size hard disk file may take longer to create on some systems but is
often faster to use.

* Dynamically allocated

Fixed size

< Back Next > Cancel

yLJ 6HOHFW 6WRUDJH 7\SHIRU 9LUWXDO 'LVN

&KRRVH HMNYBFRUFDOO\ DRODRFG WMRUDJIH 7KH4UVW RSWLRQ XVHV GLVN VSDFH DV (
UHDFKHV WKH PD[LPXP VL]H WKDW LV VHW LQ WKH QH[W VFUHHQ 7KHVHFRQG RSWL
VSDFH ZKHWKHU LWLV XVHG RUQRW &KRRVHWKH4UVW RSWLRQ WR FRQVHUYH GL
WLRQ DVLWDOORZV 9LUWXDO%R[WR UXQMPDWKHNORUPWARHEY LMWKRAMHOHFWLQJ

98
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File location and size

Please type the name of the new virtual hard disk file into the box below or
click on the folder icon to select a different folder to create the file in,

test [

Select the size of the virtual hard disk in megabytes. This size is the limit on
the amount of file data that a virtual machine will be able to store on the
hard disk.

| doocs]
4.00 MB 2.00TB
< Back Create Cancel
yLJ 6HOHFW )LOH 1DPHDQG 6L]HRI9LUWXDO 'LVN

7KLV VFUHHQ LV XVHG WR VHW WKH VL]H RU X635M W R HFEHN D K IOWKVHL Y H WRXD RLLLWPIX P
8VH WKHIROGHU LFRQWREURZVHWR D GLUHFWRU\RQ GLVN ZLWK VX]FLHQW VSDFH
WKDW WKHUH ZLOO EH D VI\IVWHP GLVN RIDW OHDVW *L% DQG DW OHDVW RQH GDWD

8VH WKBIEKWWRQ WR UHWXUQ WR D SUHYLRXVY VFUHHQ LIDQ\YDOXHYVY QHHG WR EH P
SUHVWUWHDWKH QHZ 90 LY FUHDWHG 7KHQHZ YLUWXDO PDFKLQHLY OLVWHG LQ WK
SOH)LQXUH 2SHQ WRHKLQH BGRRGVGRZQ PHQX DR&/DWEWHW H[WUD LQIRUPDWLRQ DE
90
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File Machine Help

i @ P . o] & M Ul -

Mew Settings Start Machine Tools | | Global Tools
. test = General = Preview i
® powered Off Name: tast

Operating System: FreeB5D (64-bit)

[2] system

Base Memory: 8192 MB
Boot Order: Floppy, Optical, Hard Disk
Acceleration:  VT-x/AMD-V, Nested Paging

& pisplay

Video Memaory: 16 MB
Remote Desktop Server: Disabled
Video Capture: Disabled
[ Storage

Controller: IDE
IDE Primary Master: test.vdi (Normal, 8.00 GB)
IDE Secondary Master: [Optical Drive] Empty

# Audio

Host Driver: 055 Audio Driver
Controller:  ICH AC97

= Network
Adapter 1: Intel PRO/1000 MT Desktop (NAT) =
)LJ 7TKH1HZ 9LUWXDO ODFKLQH

&UHDWH WKH YLUWXDO GLVNV WR EH XVHG IRU VWRW B RAEHRQONK KW MQOSIVEBOR. Q IS W E
DIRSWLRQLQ WKHOHIWIUDPHWRDFFHVV)WKHMWRUDIJHVFUHHQ VHHQ LQ

9d
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s General Storage
[ﬂ System

Storage Devices Attributes
=l pisplay - .

* Controller: 1DE LR MName: IDE

- @ testydi : >
B Audio o Type: __I;’IL‘»'Mr .
E.Tj Network TR P ¢/ Use Host I/0 Cache
{3 Serial Ports

&’ UsB

[l Shared Folders
] User Interface

(& Add Optical Drive
% Add Hard Disk

@ @

Cancel

yLJ 6WRUDJH6HWWLQJV RIWKHO9LUWXDO ODFKLQH

&OLFNSW & W W D EKRHVRD HCHODHFWG URMWKH SRS XS PHQX WD AOHL G E IMEUARND
7KLV ODXQF&UNDWKHI 9L UW XDIO| B DG & HIVOXQH DQG

&UHDWH D GLVN ODUJHHQRXJKWR KROG WKH GHVLIWUA® GDWPWELRKH BLQYKPS$SR VAERIQ 4 ¥
UDWLRQV FUHDWHDV PDQ\YLUWXDO GLVNVDV QHHGHG 7ZR GLVNV FDQ EHFUHDW
GLVNV FOHGG SRKHVEXROMORHQWR FUHDWH DQRWKHU FRQWUROOHU IRUDWWDFKLQJD

&UHDWH D GHYLFH IRUWKHLQVWDOODWLRQ PHGLD +L J&QERQADW KIKRREGEG(PSW\
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&= General

Storage
[&] system
Storage Devices Attributes
l=ll Display -
] Controller: IDE Optical Drive: | IDE Secondary Ma: = | (5L
EF Storage . 7 . : :
: - B testydi Live CD/DVD 72 Choose Virtual Optical Disk File...
o Audio hie - : j
- @ NewVirtualDisk1.vdi ST | Host Drive ASUS DRW-24B1ST | (cd0)
W Neuoy © empty e FreeNAS-11,2-INTERNAL24.is0
{9 Serial Ports = o
- @ NewVirtualDisk2.vdi Size: —
@ use Location: —
kel Shared Folders Attached to: —

] User Interface

@B
OK | C_ancel
JLJ &RQ4IXULQJ -62 - QVWDOODWLRQOHGLD

&OLFHRRVH 9LUWXDO 2SWRADUR'ZYN WFOWKH ORFBADIHR @ RWWEMY EXUQHG WR &' VH
OHFW WKH GRWWF WIHYGH

'"HSHQGLQJRQ WKHH[WHQVLRQV DYDLODEOHLQ WKH KRVW &38 LW PLUKPA-QRW EH S
\RXU &38 GRHV QRW VXSSRUW ORQJ PRGH LV VK RIZTPIKKH KRW\W @B % R LEVRIRMUVGKRH V G
WKH UHTXLUHG HIWHQVLRQ RU $0' 9 97 [LV GLVDEOHG LQ WKH V\VWHP %-26

1RWHIWKHUHLY DNHUQHO SDQLF ZKHQ ERRWLQJLQWR WKH —65\VWRS GVKKHFINJ W X
WKH ERDEOH -2 $3-&

7RFRQ4JXUH WKH QHW Z R UBSHMGVD ISOUNLZ IR BNB/IRS W H Q VBKAHW D F IGHUR® RERZQ PHQ X VHOH
%ULGJHG $ BXFHPHKRRVH WKH QDPH RI WKH SK\VLPP & URW HBLR DG I HORP WEKWKH H[DP
VKRZQLQXUH WKH-QWHO 3UR ( WKHUQHW FDUG LV DWWDFKHG WR WIRH QHWZRU

9N
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= General

Network
&] System :
&l Display Adapter 1 | Adapter2 | Adapter 3 | Adapter 4
Q Storage v| Enable Network Adapter
¢ Audio Attached to:  Bridged Adapter ~

=
Name: igho -

{3 Serial Ports

F Advanced
& usB
el Shared Folders
] User Interface
OK Cancel
yLJ &RQ4JXULQJID %ULGJHG $GDSWHU LQ 9LUWXDO %R]

$IWHU FRQ4JXUDWLRQ LV FR®Y DOMWEA DG ERQ VWWBIDVOGHMAWUHBEHGRQPLQJ WKH —-QVWD
WLRSDJH $IWHU JUNHTOHWWDOOH E KSHUHWKH 90 VWDUWYV WR ERRW WR DFFHVV WKH |
WKH SULPDU\ KDUG GLYVN DV WKH ERRW RSWLRQ <RXFDQ SHUPRGWQGALHRRMVMW)IURP
6WRUDU B\ XQFKHFRNAIQHD B%RRW 2VUIBHML B R/IH P

kXeXk oJr "2 1asB

(6;LLVDEDUH PHWDO K\SHUYLVRU DUFKLWHFWXUH FUHDWHG E\90ZDUH -QF &RPP
RI'WKH90ZDUH Y6SKHUH +\SHUYLVRU RSHUDWLQJ V\VW®PD (64 ZHFVH DYHWDLODEOH IU
KWWSV 727ZZ YPZDUH FRP SURGXFWV HVI[L DQG HV[ KWPO

~QVWDOODQG XVH WKH 90ZDUH Y6SKHUH FOLHQW WR FRQQHFW WR WKH (6;:L VHUYH!
DWHG ZKHQ LQVWDOOLQJ (6;L WR ORJLQ WR WK H WRWB B BOFGIR B BMA KHORIIFIH Q6L Q JF
&OLPWDVWRUHEQURYIWOBWFW D GDWDVWRUHTRWEYREN) BBGEHFKRRVH WKH )UHH1$6
JTAURP WKH KRVW V\VWHP

&OLFEWHDWH 5HMRWHHDWH D QHIZHZOY ZWW X D OZR PFKG RIS H Q V
BHOHFW FUHDWALHRQSHENBHW F B OFX WJSUVBM Q6 FDDFN

8y


https://www.vmware.com/products/esxi-and-esx.html
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1 Mew virtual machine

- (EISECITCTN  Select creation type

2 Select a name and guest 03

How would you like to create a Virtual Machine?
3 Select storage

4 Customize settings

o This option guides you through creating a newr virtual
virtual machine
3 Ready to complete

machine. You will be able to customize processars,
Deploy a virtual machine from an OVF or WA file memaory, netyvork connections, and storage. Y ou will
need to install 2 guest operating system after creation.

Register an existing virtual machine

Back et Finish

£

6HOHFW D QDPHDQGXQXXWNWRDPH IRUWKH 90 /HDYH (6;L FRPSDWLELOLW\YHU'
OHFEWF®Y WKH *XHVW 26 IDPEBF#@PWOHF® MBUFS WFSTJPODV WKBUXHVW 26 YHU
VLRQ &GI[¥WN

8R
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#51 Mew virtual machine - sampleViM (ESX 6.7 virtual machine)

¥ 1 Select creation type Select a name and guest OS

2 Select a name and guest 03 Specify a unique name and 05

3 Select storage

4 Customize settings
5 Ready to complete

Mame

| samplevi

Wirtual machine names can contain up to 80 characters and they must be unigue within each ESXi instance.

ldentifying the guest operating system here allows the wizard to provide the appropriate defaults for the operating system
installation.

Compatibility ESXI 6.7 virtual machine ~
Guest O35 family Other ~
Guest 05 version FreeBSD 12 or later versions (64-hif) v

| Back || Nest || Finish

£

6HOHFW VWHHLOOHHW D GDWDVWRUH IRU WKH 90 7KH GDWDVWRUH PXVWEHDW OH

8k
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#51 Mew virtual machine - sampleViM (ESX 6.7 virtual machine)

+ 1 Select creation type Select storage

¥ 2 Select a name and guest 05 Select the storage type and datastore

b4 3 Select storage

4 Customize settings

Standard Persistent Memar
5 Reatly o complets /

Select a datastore for the virtual machine's configuration files and all of its" virtual disks.

Mame ~ | Capacity ~ | Free v | Type ~ | Thin pro... ~ | Access v
datastorel 324 GE 317.93 GE WhFSE Supported Single
datastoreZ 75 GB 3.6 GB WIFESE Supparted Single

2 items

| Back || Nest || Finish

£

&EXVWRPLIHVHWMWHUWKH UHFRPPHQGHG PLQLIRYA\WRPRW\MHLDBAWI VWRUDJIH
6HOKKMBWBTUPSF *40 W GRIMAEKHI' 'ULYKBKURS GRZQ 8VH WKH ' 'DWDVWRUH EURZVHU

XSORDGHG )UHHAP$B0O LHNW

8]
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1 Mew virtual machine - sampleVH (ESXI 6.7 virtual machine)

+ 1 Select creation type Customize seltings

¥ 2 Select a name and guest 03 Configure the virtual machine hardware and virtual machine additional options

+ 3 Select storage

b 2 Customize settings :
@;Mﬁ H&Fa@% Wi Cptions |
5 Ready to complete -

2 Add hard disk. ®8 Add netvork adapter Add other device

» [ cPU 1 o« @
>l emory 1] ~
¥ L Hard disk 1 GE v
b B3 SCEIl Cantraller 0 LSl Lagic 543
SATa Controller 0
USE controller 1 USE 20 w
b B Metwark Adapter 1 Wit Metwork - | [W]Connect
» 4 CD/DYD Drive 1 Datastore 150 file v | [onnect
¢ [ Yideo Card Default settings >

Back || Mext || Finish || cancel

5HDG\ WR FRP SGIFFWHZ WKH 90 VHWWQ QMK F&GIIDAMMNH WKH QHZ 90
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1 Mew virtual machine - sampleVM (ESX 6.7 virtual machine)
+ 1 Select creation type Heady to complete
¥ 2 Select a name and guest 03 Reviews your seftings selection befare finishing the wizard
¥ 3 Select storage
+ 4 Customize setlings
« Mame sampletykd
Datastore datastarel
Guest OS5 name FreeBSD 12 or later versions (G4-bit)
Compatibility ESXi 6.7 wirual machine
wCPLUs 1
tdemaory G152 MB
Metwark adapters 1
Metwark adapter 1 network, Whd Metwork
Metwirk adapter 1 type YIMHNET 3
IDE controller 0 IDE 0
IDE controlier 1 IDE 1
SCEl controller 0 LSl Logic SAS
SATA controller 0 Mew SATA contraller
Hard disk 1
Capacity 32GE
Datastore [datastore] sample' ks
Back | Med || Finish || Cancel
—— b3

7TRDGG PRUHGLVNVWRD90 ULJKW F®LWNMKWOQDWQG FOLFN
&OL¥FANG KDUG AHZNWWDQGDUG KQWEH GWNKMH GHVLUHG FBSFHLW\DQG FOLFN
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. 1 Edit settings - sampleVM {ESX1 6.7 virtual machine) {

| irtual Harchware | Wi Cptions f

— Add hard disk  #E Add network adapter 5 &dd other device

v [ CFU 1 9
¢ @l Memaory .3192 kB
b 22 Hard disk 1 [ | | GB
P MEwy Hard disk | g GE
b SCEl Contraller 0 LS| Logic SAS

ER s4Ta Controller 0

LSE cantroller 1
b M Metwork Adapter 1 Whd Metwork B Connect
- SRR T Datastore 150 file (Connect

SAYEe Cahcel
=l
JLJ $GGLQRIJD6WRUDJH 'LVN

9LUWXDO +3(7 KbUGZDUH FDQ SUHYHQW WKH YLUWXDO PDFKLQH IURP ERRWLQJRQ
YLUWXDO PDFKLQH GRHV QRW ERRW UHPRYH WKH YLUWXDO +3(7 KDUGZDUH

2Q (6;L ULJKW FOLFN W(KH 90 CHYSTIOAMEW IRYEYDQFKHGLW &RQ4J X WKW DR B
KSHW SUHRRBSMVR$/60QG FQL RN IBANWR VDYH WKH QHZ VHWWLQJV

2Q :RUNVWDWLRQ RU 30®LWWB HAVEWER BMWDR EYDQFHNIGOH /RFDMRER@MH WKH SDWK IF
WKH &R Q4JXUDWLRQANDHOBMNFHBNYQ WKH 40H LQ D WH[W HK$EMWR U DUHRAQDAD J H
WUWRD OWHKHQ VDYH WKH FKDQJH

1HWZRUN FRQQHFWLRQ HUURUV IRU SOXJLOQYORADMEHOV LQVLGH WKH )UHH1$6
FDXVHG E\ D PLVFRQUIXUHGKWMSVK SXEV YPZDUH FRP YVSKHUH

LQGH[ MVS"WRSLF )FRP YPZDUH ZVVGN SJ GRF )3*BIHWZRUNLQIURXEWPO R
KWWSV SXEV YPZDUH FRP YVSKHUH HV[ YFHQWHU LQGH[ MVS"WRSLF FRP YP:
ODNH VXUH 0$& VSRR4QJDQG SURPLVFXRXV PRGHDUHHQDEOHG RQ WKH VZLWFK 4U
LV XVLQJ

8e
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*> Shil_
h> 11

"PPhAL:

7KH &RQVROH 6HWXS PHQXXVKRZSBEH@PUY DW WKH HQG RI WKH ERRWPSVAR MHMVVK B VW K |
DNH\ERDUGDQG PRQLWRU WKLY &RQVROHG6HWXS PHQX FDQ EH XVHG WR DGPLQLVYV

IRWHKHQ FRQQHFWLQJ WRWKHWHPELHBK 66+ RAKW SID ZH E

WKH &RQVROHG6HWXS P

LVQRW VKRZQ E\GHIDXOW —-W FIDRRBH\UVRJUDNOHRGVE\HWUKXHV HU ZLWK URRWSHWUPLVVLR

OFUDMJ

7KH &RQVROH 6HWXS PHQX FDQ EH GLYQEDP®IS R R ¥ R BFNIEISG YDQFH G

Conzole =setup

Conf igure
Conf igure
Conf igure
Conf igure
Conf igure
Conf igure

Network Interfaces
Link Aggregation
ULAN Interface
Default Route
Static Routes

DN3

Reset Root Password
Rezet Configuration to Defaults

Shell
Reboot

11 Shut Down

The web user

interface is at:

http:/710.0.0.102

Enter an option from 1-11: [

)LJ

&RQVROH BHWXS 0OHQX

7KHPHQX SURYLGHV WKHVH RSWLRQV
&RQ4JXUH 1HWZRWBNJRYWEHHYDFFRQ4JXUDWLRQ ZL]DUG WR VHW XS WKH VA\VWHP V
&RQ4JXUH /LQN $UYURUDFWHPWLQJ RUGHOHWLQJ OLQN DJJUHJDWLRQV

&RQ4IXUH 9/%$1 +tWNHDOWR FUHDWH RUGHOHWH 9/$1 LQWHUIDFHYV

&RQ4JXUH 'HIDKX®W\SHRKWR VHW WKH -3Y RU-3Y GHIDXOW JDWHZD\ :KHQ SURPSYV

WKH GHIDXOW JDWHZD\

&RQ4JIXUH 6 W DSNILRFPSSRAXWIRW WKH GHVWLQDWLRQ QHWZRUNDQG JDWHZD\ -3 DGGU

HDFK VWDWLF URXWH QHHGHG

8d
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&RQ4JXUBURBPSWV IRUWKH QDPH RI WKH '16 GRPDLQ DQG WKH -3 DGGUHVV RI WKH
DGGLQJPXOWLSOH '16 \RHDUWWIEE \H SWHYWKH Q H RO R &6Z LFUHWR OHDYH WKLV RSWLRQ

5HVHW 5RRWBYDXVHRBWER UHVHW D OBNRERY YRBRURGN WHHOQHFW WKLY RSWLRQ DQG IR
SURPSWV WR VHW WKH SDVVZRUG

5HVHW &RQ4JXUDWERQFWRRIGLY REWY R @ & WHKW HFRQ4IJXUDWLRQ VHWWLQJV PDGH
LVWUDWLYH *8-DQG LV XVHQ@ WR/ WHH\PHEND B N WHRYEHHFDKXKHOWHOHFWLQJ WKLV RSWLRQ P
EDFNXS RIDOO GDWD DQG PDNHVXUHDOO HQFU\SWLRQ N H} MMHUCWSKOIMVBSEW DR GV D M
OHFWHG WKHFRQ4JXUDWLRQLV UHVHW WR GEHNVRXOGR R \E R H WRIRIREDP X M B B RY\RV
UH LPSRUW SRROV

BKHVOMDUWY D VKHOO IRUUXQQLQJ)UHH%6' FRPPOIFAY 7R OHDYH WKH VKHOO W\S
SHERRHMERRWYV WKH VAIVWHP
KXW RAKXWY GRZQ WKH VI\VWHP

IRWHKHQXPEHULQJDQG TXDQWLW\RIRSWLRQV RQ WKLV PHQXFDQ FKDQJH GXH W|
PHQWYVY RURWKHUIDFWRUV 30HDVHFDUHIXOO\FKHFN WKHPHQXEHIRUHVHOHFWL
ZULWLQJ ORFDO SURFHGXUHV

jXR P#i BMBM; M AS // 2bb

'XULQJ ERRW PUIDHKWMRBDWLFDOO\DWWHPSWYVY WRFRQQHFW WR D '+&3 VHUYHU IURP L
JUHHPP$®YXFFHVVIXOO\UHFHLYHVDQ -3 DGGUHVY WKHDGGUHVV LV GLVSOD\HG VR L
IDFH 7KH H[DBBDHJIHY KRZV D )UHWASBVHP WKDW LV DPWW\BVLEOH DW

6RPH)UHHIM&WHPYV DUH VHW XS ZLWKRXW D PRQLWRU PDNLQJLW FKDOOHQJLQJ W|
EHHQDVVLIQHG 2Q QHWZRUNV WKDW VXSSRUW OXOWLFDVW '16 P'16 WKHKRVWQ!
WKHDGGUHVV EDURID  EURZVHU %ANGHHDRDRYUW R¥FOIO/ YDOXH LV

~IWKH)UMMH®6YHU LV QRW FRQQHFWHG WR D QHWZRUN ZLWK D '+&3 VHUYHU XVH Wk
PHQX WR PDQXDOO\FRQ4JXUH WKHLQWHUIDFH DV VKR ZQPKH Y W HPQKD K LR/QH{ RS\ L
LQWHUHBFH

&OUFS BO PQUJPO GSPN

FN
4FMFDU BO JOUFSGBDF R UP RVJU
3FENPWF UIF DVSSFOU TFUUJOHT PG UIJT JOUFSGBDF 51T DBVTFT B NPNFOUBSZ EJTDP(
UJPO PG UIF OFUXPSL Z 0 O
$POGJIJHVSF JOUFSGBDF GPS %)$1 Z 0 O
$POGJIJHVSF *1W Z 0 Zz
*OUFSGBDF OBNF QSFTT FOUFS UIF OBNF DBO CF CMBOL
4FWFSBM JOQVU GPSNBUT BSF TVQQPSUFE
&YBNQMF $*%3 /PUBUJPO

&YBNQMF *1 BOE /FUNBTL TFQBSBUF
*1
/FUNBTL PS PS
*IW "EESFTT
4BWJOH JOUFSGBDF DPOGJHVSBUJPO OL
$POGJHVSF *1W Z 0O O
SFTUBSUJOH OFUXPSL PL

51F XFC VTFS JOUFSGBDF JT BU
lUUQ
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$IWHU WKH VIVWHP KDV DQ -3DGGUHVV HQWHU WKDW DGGUHVV LQWR D JUDSKLFDC
WR WKHVDPH QHWZRUN DV\WWHPUHH13$6

j Xk GQ;;BM; AM

7KH SDVVZRUG IRUWKH URRW XVHU LVVUHKIWXHVWHG DV VKRZQ LQ

"] oooo;\

)LJ (QWHU WKH 5RRW 3DVVZRUG

1IRWHKH )UHHIBSE LQWHUIDFH QRZ XVHV $QJXODU DQG D QHZ DV\QFKURQRXV PLGG
'MDQJR ZHE LQWHUIDFH WKDW ZDV XVHG HH$R Y H(YoHUV (RBK&LV VHFNXLGH RQO\ GHP
VWUDWHY WKH QHZ $QJXODU ZHE LQWHUIDFH

(QWHU WKH SDVVZRUG FKRVHQ GXULQJWKHLQVWDOODWLRQ $ SURPSW LV VKRZQ V
LQJLQVWDOODWLRQ

7KHZHE LQWHUIDFH LY GLVSOD\HG DIWHU ORJLQ

8N
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W FreeNAS
iX

«0.6461 ...

rk Infe

)LJ JUHMH1$BDSKLFDO &RQ4JXUDWLRQ OHQX

7KHUHVW RI WKLV 8VHU *XLGH GH\ZHELEMW MK B FHHKIBBUH GHWDLO 7KH OD\RXW RI
ORZV WKH RUGHU RI WKHPHQX LWHPVLQ WKHWUHHORFDWHGLQ WKHOHIWIUDPH R

IRWHR NHHS OLVWV DOLJQHG ZKHQ XVLQJIRRPEARRIAR 8RR 7HOWL2IQER W VHW

IRWHWLVLPSRUWDQW WR XVHWKH ZHELQWHUIDFH RUWKH &RQVROHG6HWXS PHQX
JUHH1P$%VHV D FRQ4JXUDWLRQ GDWDEDVH WR VWRUH LWV VHWWLQJV :KLOHLWLV S
LI\WKHFRQ4JXUDWLRQ FKDQJHV P D GHUHNQIRUWHAMARIP @ DMRCGWKLIHDHR Q4 JXUDWLRQ GDWI
PHDQV WKDW DQ\FKDQJHVY PDGH DW WKH FRPPDQG OLQH ZLOO QRW SHUVLVW DIWHU
YDOXHVLQ WKHFRQ4JXUDWLRQ GDWDEDVHGXULQJDQ XSJUDGH

-l WKH )UAMMISWHP GRHVY QRW UHVSRQG WR WKH -3 DGGUHVV RUP'16 QDPH HQWHUHC
&KHFNIRUHQDEOHG SUR[\ VHWWLQJVLQ WKHEURZVHU FRQ4JXUDWLRQ GLVDE
QJOWKH )UHHY$WSWHP -3 DGGUHVV IURPDQRWKHU FRPSXWHU RQ WKH VDPH QHW?

7U\D GL*HUHQW ZHE EURZVHU LI WKH XVHU LQWHUIDFH ORDGYV EXW LV XQUHVSR
LWHRNVUHIRWWSY ZZZ PR]JLOOD RUJ HQ 86 4UHIR[ DOO LV UHFRPPHQGHG

ODNH VXUH WKDW WKH EURZVHU LV VHW WR DOUYR2AMWRRNLHYV IURP WKH )UHH1$6

ey


https://www.mozilla.org/en-US/firefox/all/

*> Shil_
6PI

alhhAL:a

7KH 6HWWLQJVY PHQX KDV VKRUOWFBMPARWRWGETHWWKEGIYV DQG SDVVZRUG VHW LQWH
YLHZ VIVWHP LQIRUPDWLRQ /BIQBPAZHEFIQWRWRHH

9XR 1/Bi "QQi ++QmMi

&OLFNSHWWLQSVFRUGRVEHJILQ HGISWPRBEMRXDW VHWWLQJV 7KLV LV WKH SULPDU\DF
LQDQG LQWHUDFW Z LPWK WWKHHP) UBHBRIWEX I FFR X QW &RQ4JSDDKVLRIRWBHWHD LOV DERXYV
DFFRXQW RSWLRQ

9XKk *?2 M:2'S bbrQ"/

&OLFN6eHWWLQ&KIDQRIG 3SDWRRUE D VLREOIQIHEB D VMRURPUGKLY LV XVHG WR TXLFNO\ F
WKHDFFRXQW SDVVZIRROEQE® D Q\AKRHWKHU XVHU DFFRXQW WKDWPLY QRW EXLOW LQ WR

(QWHUSWKHQDRI®&XUUHQW 3DRAY WKHKXVHU DFFRXQW WKHQ AUHHDBWWVY@E BRID4UP D
WR XSGDWH WKHDFFRXQW SDVVZRUG

9Xj S 272 2M+2b

7KH)UHHI186HU —~ QWHUIDFH FDQ EH DGMXVWHG WR PDW F K WHEH-XQWHHIUS D AHHUWHHQ A H M G
SDJH E\FOLFNL@BWWHQJV PHQX LQ WKH XSS HW WIHKMOFGE FOLFNLQJ

9XjXR gq2# AMi2 7 +2 S 272 2M+2b

7KLY SDJH KDV RSWLRQV WRDGMXVWJOREDO VHWWLQJVLQ WKHZHELQWHUIDFH P
WKHPHMIXUHVKRZYV WKH GL*HUHQW RSWLRQV

eR
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UPDATE SETTINGS

Manage Custom Themes

DELETE SELECTED CREATE NEW THEME

)LJ ‘HE -QWHUIDFH 3UHIHUHQFHYV

7TKHVH RSWLRQVDUHDSSOLHG WR WKHHQWLUH ZHE LQWHUIDFH
&KRRVH 7K&HFHQIJH WKHDFWLYH WKHPH &XVWRP WKHPHV DUHDGGHG WR WKLV C

(QDEOH +HOS 7TH[WHW WWRUP&G SLQQDEOH KHOS ER[HVWRHDFKIRUP LQ WKH ZHE
KHOS LFRQV

(QDEOH 3DVVZRBBWRMR®K G WKH RSWLRQ WR WRJJOH EHWZHHQ KLGGHQ RU YLV
IRUPYV

(QDEOH 6DYH &RQ4JXUDWLRQ 'LEOMCRZIVDHIREBNSBILIQODE®HA WR VDYH WKH VA\VWHP F
40HRQ VA\VWHP XSJUDGH

ODNH DQ\ FKDQJH V&8O FOLFNWRVDYH WKH QHZ VHOHFWLRQV

9XjXk h?2K2b

7KH)UHHRIZBHE LQWHUIDFH VXSSRUWY G\QDPLFDOO\FKDQJLQJWKHDFWLYH WKHPHL
WKHPHV

IXjXKkXR h?2K2 a2H2+iQ"

4XLFNO\FKDQJH WKHDFWLYH WKHPH E\ XVLQJ WKHWKHPHVHOHFWRU /RRNIRU WK
FRUQHU RIWKHZHELQWHUIDFH &OLFNWKHLFRQWR VHHD OLYW RUBVKRZNQW GHII
DQ H[DPSOH

ek
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W FreeNAS
iX

)LJ &KDQJIJLQI WRHHEHHIWEHUIDFH WKHPH

&OLFN D WKHPHWRDFWLYDWH LW

6HOWPWDJIH 7KWRHRS HQHEKHO WH U IDFH 33HIH UK BYH & X VW R FF RIOKKPVG LV SOD\V D Q
FUHDWHG FXVWRP WKHPHY 'HOHWH WKHVH WKHPHV E(/YHWW LQT(WKH RSWLRQV DQ

QOLEFNS$7(1(: 7+(MR IJR WRWHTHV H & XV WRIPIJHK H P H

I9XjXkXk **2 i2 L2r h?2K2b

7KLV SDJHLV XVHG WR FUHDWH DQG SPUMKHRHAYXWWRRREZWIRDEL RI WKH WKHPLQJ DQ
YLHZRSWLRQV

ej
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(] - =
Create Custom Theme

ns
PRIMARY ACCENT

LINK

Suttons

Icon Buttons

v L4

Fab Buttons
Primary@ Warn °

Mini Fab Buttons

e-8H-00

)LJ &UHDWHDQG3UHYLHZ D &XVWRP 7KHPH

6HOHFWDQ H[LVWLQJ WKMH® ERORRIWKHRPREKREZQ PHQX LQ WKH XSSHU ULJKW WR X\
IURP WKDW WKHPH DV WKHVWDUWLQJ YDOXHY ERWHGHWHFQH E HFX WD RR R/KWPRIQ

7DEOH *HQHUDO 2SWLRQVIRUD 1HZ 7KHPH

BHWWLQJ 9DOXH 'HVFULSWLRQ

&XVWRP 7KHPHVWULQD (QWHU D QDPHWR LGHQWLI\WKH QHZ WKHPH
1DPH
OHQX/DEHO VWULQJ (QWHU D VKRUW QDPH WR XVHPRQXWKH )UHH1$6
OHQX 6ZDWFK| GURS | &KRRVHD FRORUIURP WKH WKHPH WR GLVSOD\ QH[W WR Wt
GRZQ | FXVWRP WKHPH
PHQX
'"HVFULSWLRQ| VWULQJ (QWHU D VKRUW GHVFULSWLRQ RI WKH QHZ WKHPH
$GG WR )DYRU[LRKHFNERHW WR DGG WKLV WKHPH AWHROBIKHAHR U

(QDEOH 'DUN /RBRHFNERHW WKLV WR JLYH WKH)UHH1$6 /RJR D GDUN 400 FRORU
&KRRVH 3ULPDWURS [ &KRRVHIURPHLWKHU D JHQHULF FRORU RULPSRUW D VSHF
GRZQ | DVWKH SULPDU\WKHPHFRORU 7KH SULPDU\FRORU FKDQ
PHQX | ZHELQWHUIDFHDQG WKHFRORURIPDQ\RIWKHEXWWRQV
&KRRVH $FFHQWURS | &KRRVHIURP HLWKHU D JHQHULF FRORU RULPSRUW D VSHF
GRZQ | DVWKHDFFHQW FRORUIRU WKH WKHPH 7KLV FRORU LV XV
PHQX | WRQVDQGVPDOOHUHOHPHQWV LQ WKH ZHE LQWH|UIDFH

&KRRVH WKH GGLRBDBRIYPWKLY QHZ WKHPHDIWHU VHWWLQJ WKHVH JHQHUDO RSWLRQV
DVPDOO SRSXSZLWKVOLGHUVWRDGMXVW WKHFRORU &RORUYDOXHV FDQ DOVRE

&KDQJIJLQJDQ\FRORU YDOXH DXWRPIOMPLH BOHBREBB QWHMWKHFWLRQ LV FRPSOHWHC

e9
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DQG VKRZV KRZ WKH FXVWRP WKHPHLVY DSSOLHG WRDOO WKHGL*HUHQW HOHPHQW:'

&OLEFMNO ( &86720 7+ABHQ 4QLVKHG ZLAMIQ BEDR@RKGIRSWLRQV 7KH QHZ WKHPH ZLOO EH L
DWHO\DGGHG WR WKH OLVW R HEY-DLVODE IDHF W & bl IR HWIHD F H V

&OL*FONREDO 3WHRYDREZEO\ WKH XQVDYHG FXVWRP WKHPH WR WKH¥FXHBHQWHNWN\NDWIR @GR
WLYDVWIRED O 3DOOIRZ JRLQIJ WR RWKHU SDJHV LQ WKHZHE LQWHUIDFHDQG OLYH W

IRWHHWWLQJ D FXVWR P OWREPH DEGHO-RAIDYH WKDW WKHPH %H VXUHWRIHRQEB KN W |
&UHDWH &XVWRRPISDIHWH DQV\UHPDLQLQJ BSIWILRBBV 2D Q&YFROLBFXH WKH FXUUHQW VH
DVDQHZ WKHPH

9X9 #Qmi

&OLFN6eHWWLQIERXABYLHZ D SRSXS ZLQGRZ ZLWK EDVLF VIVWHP LQIRBIRDWILR@ 7K
+RVWQOBBWLPBGGUBYXWLFDO 0RBBRGHDQHBYHUDJH /RDG

9X8 G2; +v g2# AMi2 7 +2

&OLFN6eHWWLQJINIDR\GHE —-QWRWDIFMFK WR WKH SUHZHRKGWMHUHDESH $ SRSXS ZLQGF
DVNVWR FRQ4UP WKHEFXKIREEMRORFRXW DQG JRWR WKHORJLQ VFUHHQ IRU WKH /H.

e8



*> Shil_
6A01

**PlLha

$FFRXIQWWHG WR PDQDJH XVHUV DQG JURXSY 7KLV VHFWLRQ FRQWDLQV WKHVH HQ
*URXSSDJH XVHG WR PDQDJH 81—; VW\OH JORXBWHRR WKH )UHH1$6
8VHIWBWJIH XVHG WR PDQDJH 81—-; VW\OH DFFRX\QMWHPRQ WKH J)UHH1$6
(DFKHQWU\LV GHVFULEHG LQ PRUH GHWDLO LQ WKLV VHFWLRQ

8XR :"QmThb

7TKH*URXSV LQWHUIDFH SURYLGHV PDQDJHPHQW RI 81P-V\WWWMH JURXSV RQ WKH )UH

1IRWHW LV XQQHFHVVDU\WR UHFUHDWH WKH QHWZRUN XVHUV RUJURXSV ZKHQ D Gl
QHWZRUN -QVWHDG LPSRUW WKH H[LVWLQJ D FFRKIGW MR R WRDW GFOPHFW RRUHH 13
GHWDLOV

7KLY VHFWLRQ GHVFULEHVY KRZWR FUHDWH D JURXS DQG DV YV LB\NQHXSMBIWUHD FF BXIQ WV W
VFULEHVY FUHDWLQJ XVHU DFFRXQWYV

&OLIFANFRYXQWIMR XB\R VHH D VFUHBXQUGILNH

ee
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COLUMNS ~

)LJ *URXS ODQDJHPHQW

7KHMURXSBJH OLVWV DOO JURXSV LQFOXGLQJWKRVHEXLOWLQDQG XVHG E\WKH RS
JURXS QDPHV JURXS —'V *—' EXLOW LQVYERXSWUPQ® MHEN LOBSWLBDWKIHFRQ RQ
DXVHU FUHDWHG JURXS H D BHINGA INEEO MYSHV L R Q VO HOEHMR YLHZ DQG PRGLI\WKH JU
PHPEHUVKLS %XLOW LQJURXSV DUH BNTXWHIRGVER WK H\) G RGQEMEH & BB W R Q V

TKI$'"" EXWWRQ RSHQV WKH VHUMWHMHVIKREAOHYIPPDULIHY WKHDYDLODEOH RSWLRQV 7
JURXS

ed
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yLJ &UHDWLQJD 1HZ *URXS
7DEOH *URXS &UHDWLRQ 2SWLRQV
BHWWLQJ " 9DOXH 'HVFULSWLRQ
—

- VWULQJ 7KHQH[WDYDLODEOH JURXS -'LVVXJIJHVWHG | %\ FRQ
JURXSVY FRQWDLQLQJ XVHUDFFRXQWY KDYHDQ —-" JUHI
JURXSV UHTXLUHG E\D VHUYLFHKDYHDQ -"HTXDO WR
QXPEHU XVHG E\WKH VHUYLAH I IEJDR$S® KDWRIQ —' R

1DPH VWULQJ (QWHUDQ DOSKDQXPHULF QDPH IRU WKH QKX JURXS 7
SKHQ DQG XQGH@FRMHDFWHUYV DUHDOORZHG DV OR(
JURXS QDPH GRHV QRW EHJLQ RUWKIKSIQULR G
3HUPLW 6XGR FKHFNERPHW WR DOORZ JURXS PNRERKWMISR XVAZZ VXGR ZV

"KHQ XVITQEM XVHU LV SURPSWHG IRUWKHLURZQ SDV
$OORZUHSHDWHG FKMFNERPHW WR DOORZ PXOWLSOH JURXSV WR VKDUH WKH VDP|
XVHIXO ZKHQ D *~' LV DOUHDG\DVVRFLDWHG ZLWK WKF
IRUH[LVWLQJ GDWD

$IWHU D JURXSDQG XVHUVDUH FUHDWHG XVHUWFRGQWHRPGG R WK B GUHR X 8 HE&OILLFN
OHPEHWBLHWOHFW WKH XYHREHONWWH7KLY OLVW VKRZVY DOO XVHU DFFRXOQWR RQ WKH V
PRYHWKH XVHUV WR WKH UB$BWRWEFRHWXKHHWHUY RQ WKH ULJKW IUDPH WR WKH JUR

JLIXUH VKRZXWHDGGHG DV D PHPEHUWGM®IWDRXS

e3
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Members of datal group

SAVE CANCEL

)LJ $VVLIQLQJI D 8VHU WR D *URXS

TKHHOHBXMWRQ GHOHWHV D JURXS 7KH SRS XSPHVVDJHDVNV LIDOO XVHUV ZLWK'\
GHOHWHG DQG WR FRQ4UP WKHDFWLRQ 1RWHHEXBBMWWRQURXSY GR QRW KDYH D

8Xk Ib2 b

JUHHTPP$BXSSRUWV XVHUV JURXSV DQG SHUPLVVLRQV DOORZLQJS5H[LELOLW\LQ FR
WKH GDWD VWRUHG RQ PWHIRSHUPLVVLRQV WR VKDUHVY VHOHFW RQH RI WKHVHR

&UHDWH DJXHVW DFFRXQW IRUDOO XVHUV RUFUHDWH D XVHUDFFRXQW IRU HY
RIHDFK DFFRXQW LV WKH VDPHDV D ORJLQ QDPH XVHG RQ D FRPSXWHU )RU H[D
ORJLQ QDPRIERMPIPMKIDWH D XVHU DFFR X QBREWPR @ KUHHOM B6F RPPRQ VWUDWHJ\ LV
WR FUHDWH JURXSV ZLWK GL*HUHQW VHWV RI SHUPLVVLRQV RQ VKDUHV WKHQ L

-l WKHQHWZRUN XVHVD GLUHFWRU\ VHUYLFH LPSRUW WKHH[LVWLQUDFFRXQYV
UHFWRU\6BDYHFHV

$FFRXQ®WHOUVWYV DOO VIVWHP DFFRXQWV L QVRASTHUOMG QLW KVWWKHHP ) IDBVXVIKEIR Z Q L Q

eN
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COLUMNS ~

)LJ ODQDJLQJ8VHU $FFRXQWYV

%\ GHIDXOW HDFK XVHUHQWU\GLVSOD\V WKH XVHUQDPH KRPHGLUHFWRU\ GHIDX
XVHULV ORFNHG 7KLVWDEOHLVDGMXVWDEOHE\VHWWLQJ WKRGIWR GHQ@SOEROXP
DOORSWLRQVLQ WKHWDEOH

&OLFNLQJD FROXPQ QDPH VRUWYV WKH OLVW E\WKDW YDOXH $QDUURZLQGLFDWH\
&OLFN WKHDUURZWRUHYHUVH WKHVRUW RUGHU

&OLFNSWLRQV RQ WKH XVHU FUHDW H G (ISRB\R ZHOMRKRY /LRGSO DRMWKHHE XLOW LQ XV H U\
KDY HHO HE/XKWV W R Q

IRWHHWWLQJWKH HPDLO DG G UHR/RWR U W KFHREOQW WVLLUHFRPPHQGHG DV LPSRUWD Q)
VDJHV DUH VHQWRMRIWK}RU VHFXULW\UHDVRQV SDVVZRUGURREDRXOUM BQ ¢ FKDIYA
LQJWKLV VHWWLQJLV KLIKO\GLVFRXUDJHG

([FHSW IRURNRWHU WKHDFFRXQWYV WK D WPHARWPH Z\MWKHPRUBIFHARBB QWY (DFK VAVWHP DFF
E\D VHUYLFHDQG VKRXOG QRWEH XVHG DV DORJLQDFFRXQW )RUWKLV UHDVRQ W
QRORJLKOWWSY 72ZZ IUHHEVG RUJ FJL PDQ FJL"TXHU\ QRORJLQ )RUVHFEXULW\ UL
V\VWHP VHUYLFHVY PRGLI\LQJWKH V\VWHP DFFRXQWV LV GLVFRXUDJHG

7K' EXWWRQ RSHQV WKH VB URHQHVKREZDHYRPPDUL]HVY WKH RSWLRQV WKDW DUH DY
XVHU DFFRXQWV DUH FUHDWHG RU PRGL4HG

:DUQLQIKXHQ XVIS@WLYH 'LUSDRMWRU\ :LQGRZV XVHU SDVVZRUGV PXVW EH VHW IURP

dy


https://www.freebsd.org/cgi/man.cgi?query=nologin

6°22L a RRXk@I3 I1b2" :mB/2- _2H2 b2
iX
Authentication
)LJ $GGLQJRU (GLWLQJD 8VHU $SFFRXQW
7DEOH 8VHU $FFRXQW &RQ4JXUDWLRQ
6HWWLQJ - 9DOXH  'HVFULSWLRQ
8VHUQDPH VWULQJ 8VHUQDPHY FDQ EH XS WR FKDUDFWHU)V ORQJ
1-6 RURWKHU OHJDF\ VRIWZDUH ZLWK OLPLWHG
NHHS XVHUQDPHV WR HLJKW FKDUDFWHUV RU OH
LW\ 8VHUQDPHV FDQQRW EHJL @B LPRIQ I/ R LEKMH Q
VSDFH WDE RUWKHVHFKDADFWHLV |
FDQRQO\EH XVHG DV WKH ODVW FKDUDFWHU R
)XOO 1DPH VWULQJ 7KLV 4HOG LV PDQGDWRU\NDQG PD\FRQWDLQ VSL
(PDLO VWULQJ 7KHHPDLODGGUHVV DVVRFLDWHG ZLWK/IWKH DF
3DVVZRUG VWULQJ ODQGDWRU\ X@QEDH/SDVVZRUG RIQAW FRQ
WDLQ ROLFMKRZ WR YLHZRUREVFXUH WKH SDV!
FKDUDFWHUV
&RQ4UP 3DVVZRUGVWULQJ S5HTXLUHG WR PDWFK3WKNZDWXH RI
8VHU -' LQWHJHU *UD\HG RXW LI WKH XVHU DOUHDG\H[LVWV :KHQ
FRXQW WKHQH[WQXPHULF -"LVVXJIJHVWHG %)\
XVHUDFFRXQWV KDYHDQ -"JUHDWHU WKDQ C
FRXQWV KDYHDQ -"HTXDO WR WKH GHIDXOW SRL
WKH VHUYLFH
1HZ 3ULPDU\ *URXI[SFKHFNER] 6HW E\GHIDXOW WR FUHDWHD QHZ D SUUYPDU\ JU
VDPHQDPHDV WKH XVHU 8QVHW WR VHQHFW D G
JURXS QDPH
*QMiBMm2/ QM M2ti T ;

dR
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6HWWLQJ
BULPDU\*URXS

h #H42 8 Xk

~ 9DOXH |
GURS GRZQ P

+QMiBMm2/ 7°QK T°2pBQmb T ;2
"HVFULSWLRQ

@R VHWZ 3ULPDU\WRRXBFHVV WKLV PHQ X
ULW\UHDVRQV )UHH%6"' ZL D5 B WLMWLR
LZKHHOWKHLU SULPDU\ JURXST VDR BHYN
WKHP W R MHKBHOR X SSIXPLOLD U\ JURX SV

JRU VHF
@XVHU
PDYGVGH U

$X[LOLDU\VJURXS

GURS GRZQ P

T@KOHFW ZKLFK JURXSVY WKH XVHU ZLOO H

HDGGH

+RPH 'LUHFWRU\

EURZVH EXWW

R&EKRRVH D SDWK WR WKH XVHU V KRPH GL
WRU\H[LVWV DQG PDWFKHV WKH XVHUQL
KRPHGLUHFWRU\ :KHQ WKH SDWK GRHV
UHFWRU\PDWFKLQJWKH XVHUQDPH D Q
DWHG 7KHIXOO SDWKWR WKH XVHU V KH¥
KHUH ZKHQ HGLWLQJ D XVHU

UHFWRL
DPH LW |
QRW HQ
HZ VXEG
RPH GLU

+RPH'LUHFWRU\ 3

VLRQV

HRKFLANER[H V

6HWV GHIDXOW 8QL[ SHUPLVVLRQV RI XV
LUHDG RROEXLOW LQ XVHUV

HU V KR

66+ 3XEOLF .H\

VWULQJ

3DVWH WK XEBIBFVNH\ WR EH XVHG IRU N
DXWKHQWLRDWWREDVWH WKH SULYDWH N

H\ EDVF
NH\

(QDEOH SDVVZRU

G ORRHEQER |

6HW WR GLVDEOH SDVVZRUG ORJLQV DQ(
VKDUHVY 7R XQGR WKLV VHWWLQJ VHW D
ZLWK WHBEXWWRQ IRU WEKHHUM W WQ QJ WK
JUD\V RKMN XVRBHUPLW @KGRK DUH P XWX
FOXVLYH

5 DXWK F
SDVVZF
LV RSWI
DOO\ HJ

6KHOO

GURS GRZQ PH

T@KOHFW WKH VKHOO WR XVHIRU ORRRWDDO
XVHU VKHOO LV XVHG | RAKABDURWH U1 B ¥
VLRQV 7T@&HHOHIRU DQ RYHUYLHZ RIDYDLO

QG 66+
H
DEOH Vk

/IRFN 8VHU

FKHENER]

6HW WR SUHYHQW WKH XVHU IURP ORJJL
LVXQORFNHG 6HWWLQJ WKLV IREOMH 8QV]
ORJZBELFKLVYPXWXDOO\H[FOXVLYH

RJ LQ XQ
MRV ® X

JHUPLW 6 XGR

FKHENER]

6HW WR DOORZPHPEHUV RI WKBRURXS W
KWWSV Z7ZzZz7Z VXGR ZV KHQ XVLQJ VX
SURPSWHG IRUWKHLURZQ SDVVZRUG

R XVH
GR D XV

OLFURVRIW $FFRX

QAKHFNER]

6HW LI WKH XVHU LVFRQQHFWLQJIURP D
WHP RUZKHQ XVLQJDOLFURVRIW FORXG

'LQGRZ
VHUYLF

IRWHRPH4HOGY FDQQRW EH FKDQJHG IRU EXLOW LQ XVHUV DQGDUH JUD\HG RXW

7DEOH $YDLODEOH 6KHOOV

6KHOO 'HVFULSWLRQ

FVK & VKHKWWSY HQ ZLNLSHGLD RUJ ZLNL &BVKHO|O

VK %RXUQH \KWWWSV HQ ZLNLSHGLD RUJ ZLNL %RXUQHBYV

WFVK (OKDQFHG & KWMW®® HQ ZLNLSHGLD RUJ ZLNL 7|FVK

EDVK %RXUQH $JDLOWWBSWYO HQ ZLNLSHGLD RUJ ZLNL [%DVKB

NV K RUQ VKKWWS ZZZ NRUQVKHOO FRP

PNVK PLU%6 .RUQ KXMWMWNWOSYY ZZZ PLUEVG RUJ PNVK KWP

UEDVK SHVWULFWKWIMSVKZZZ JOX RUJ VRIWZDUH EDVK PDQX
5HVWULFWHG 6KHOO KWPO

UJVK SHVWULFWKWAWSK ZZZ FVVH XZD HGX DX SURJUDPPLQJ
GRF ][VKB KWPO

VESRQO\ BHONFWR QONWSYV JLWKXE FRP VFSRQO\ VFSRQO\ ZLN
XVHU V 66+ XVDJH WR@®QBGWRRIPPDQGV

TVK - VKHOWWS ZZZ |VK RUJ

JLW VKHOO UHVWULFWHBWWSVKHILW VFP FRP GRFV JLW VKHOO

*QMIBMm2/ QM M2ti T

dk

KHOO

8QL[B

DO KWP
OLQX[ ]

L WR UF

2
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https://en.wikipedia.org/wiki/Bourne_shell
https://en.wikipedia.org/wiki/Tcsh
https://en.wikipedia.org/wiki/Bash_%28Unix_shell%29
http://www.kornshell.com/
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h #H2 8Xj +QMiBMm2/ 7°QK T 2pBQmb T ;2

"HVFULSWLRQ
QRORJLQ | 8VH ZKHQ FUHDWLQJD VIVWHP DFFRXQW RU WR FUHDWH D XVHU
DXWKHQWLFDWH ZLWK VKDUHV EXW ZKLFK FDQQRW ORJLQ WR W

XVLQTI

%XLOW LQ XVHUDFFRXQWY QHHGHG E\ WKH VHOMBWRNF I @ Q D8 EHHDUHPIRYWUHRK MW R P X V i
ZHUHDGGHG E\WKH VI\VWHP DGPLROVRBHDQWVRUSREOXENLQERZ WR FRQ4UP WKH DFWL
RSWLRQ WR NHHS WKH XVHU SULPDU\JURXS ZKHQ WKH XVHU LV GHOHWHG

dj



*> Shil_

aAs

auah1l1J

7KH 6\VWHP VHFWLRQ RI WKHZHELQWHUIDFHFRQWDLQV WKHVH HQWULHYV

*HQH U H FRQ4IJXUHV IJHQHUDO VHWWLQJV VXFKDV +7736 DFFHVV WKH ODQ
173 6 HU YSDUOH DGGVY HGLWYV DQG GHOHWHV 1HWZRUN 7LPH 3URWRFRO VHUYH

%RRW (QYLUBQBHQWRUHDWHY UHQDPHY DQG GHOHWHY ERRW HQYLURQPHQW)\
WKH %RRW 3RRO

$GYDQFHG@H FRQ4JXUHVDGYDQFHG VHWWLQJV VXFKDV WKHVHULDO FRQVRO
VDJHV

(PDL®DJH FRQ4JXUHV WKHHPDLODGGUHVV WR UHFHLYH QRWL4FDWLRQV
6\VWHP 'DVEDVHW FRQ4JXUHV WKH ORFDWLRQ ZKHUH ORJV DQG UHSRUWLQJ JULI
$OHUW 6 HBDWOIHFHVFRQ4JXUHVY VHUYLFHY XVHG WR QRWLI\WKHDGPLQLVWUDWRU

$OHUW 6FSWWH QJOLVWY WKIWBBDIBDEGHRQGLWLRQV DQG SURYLGHY FRQ4JXUD)
FDWLRQIUHTXHQF\IRUHDFKDOHUW

&ORXG &UHGGDIWLDOV XVHG WR HQWHU FRQQHFWLRQ FUHGHQWLDOV IRU UHPRYV

7TXQDESBYH SURYLGHVDIURQW HQGIRUWXQLQJLQUHDO WLPHDQG WR ORD
WLPH

8SGDWBJH SHUIRUPV XSJUDGHV DQG FKHFENV IRU VA\VWHP XSGDWHV

&$VSDJIH LPSRUWRU FUHDWHLQWHUQDO RULQWHUPHGLDWH &$V &HUWLA4F|
&HUWLA4EDWH YV LPSRUW H[LVWLQJ FHUWL4FDWHYVY RUFUHDWH VHOI VLIQHG FH
6 XSSREYMNIH UHSRUWD EXJRUUHTXHVWD QHZ IHDWXUH

(DFKRIWKHVHLY GHVFULEHG LQ PRUHGHWDLO LQ WKLV VHFWLRQ

eXR :2M2" H

6\WWHPHQHUD®KRZ)Q LQUH

do
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SAVE SAVE CONFIG UPLOAD CONFIG RESET CONFIG
yLJ *HQHUDO 6FUHHQ
7DEOHVXPPDUL]JHV WKH FRQ4JXUDEOH VHWWLQJV LQ WKH *HQHUDO WDE
7DEOH *HQHUDO &RQ4JXUDWLRQ 6HWWLQJV
EANCE 9DOXH 'HVFULSWLRQ
SURWRFRO GURS 6HW WKH ZHE SURWRFRO WR XVH ZKHQ FRQQHRWLQJ W
GRZQ IDFHIURP D EURZVHU 7R FK D«JJHWRR H3@H \I RO W
PHQX +773 +77Y6HOHFW D FH U8\-LGI6/DRMIW W@ HWIKWHH DUH QR
FHUWLAFDWHY$BWDHEBWH BV KHQJ BV L S0\ H
"HE*8— -3Y $GGUHWGWRS &KRRVHD UHFHQW -3 DGGUHVVHV WR OLPLW WKH XVDJ
GRZQ ZHE LQWHUIDFH 7KHEXLOW LQ +773 VHUYHU ELQGV W
PHQX RI DQ\DGGUHVV DQGLVVXHVDQDOHUW Ll WKH VS
EHFRPHV XQDYDLODEOH
"HE*8— -3Y $GGUHGWRS &KRRVHD UHFHQW -3Y DGGUHVVHV WR OLPLW/ WKH XV
GRZQ WKH ZHE LQWHUIDFH 7KHEXLOW LQ +773 VHUYHU ELQ
PHQX LVVXHV DQ DOHUW LI WKH VSHFL4HG DGGUHVV|EHFRPH
"HE*8- +7733RUW| LOWHJHUSOORZ FRQ4JXULQJD QRQ VWDQGDUG SRUW IRU DFFH\
WKH ZHE LQWHUIDFH RYHU +773 &KDQJLQJ WKLV VHWV
DOVR UHTXLUH BKDQWA[GFRM4IXUDWLRQ VHWW [ QJ
KWWSV ZZZ UHGEULFN GFX LH aGBIHQV DUWLFOHYV
"HE*8- +7736 SBRUWLQWHJHUSOORZ FRQ4JXULQJD QRQ VWDQGDUG SRUW IRUDFFH\
IDFHRYHU +7736
*8— 66/ &HUWLAFDWGBIURS SHTXLUHG/ BB URWRIWKH ORFDWLRQ RI WKH FHUWLA4F
GRZQ HQFU\SWHG FRQQHFWLRQV
PHQX
*QMIiBMm2/ QM M2ti T ;

ds


https://www.redbrick.dcu.ie/~d_fens/articles/Firefox:_This_Address_is_Restricted

6°22L a RRXk@I3 b2 :mB/2- _2H2 b2 RRXKkK

h #H2 eXR +QMiBMm2/ 7°QK T 2pBQmb T ;2
BHWWLQJ 9DOXH 'HVFULSWLRQ
"HE*8- +773 | +7736FKHFNERPHW WR UHGLBRIGQHFW R Q¥6WR3BXVW EH VHOHFWHG L
SHGLUHFW 3URWRFRO

/IDQJXDJH GURS 6HOHFW D ODQJXDJH 9LHZ WKH VWDWXV RI D QDQ
GRZQ JXDJH LQZWEKHKL *LW+XE UHSRVLWRU\
PHQX KWWSV JLWKXE FRP IUHHQDV ZHEXL WUHH PDVWHL

S5HIHUWRRWULEXWLQJ V8RJHHHILIRBWPRUH LQIRUPDWLR
DERXW VXSSRUWHG ODQJXDJHV

&RQVROH .H\ERDUGURS BHOHFW D NH\ERDUG OD\RXW
GRZQ
PHQX

7LPHIRQH GURS 6HOHFW D WLPH]RQH
GRZQ
PHQX

6\WORJOHYHO GURS "KH®B\VORJ VIMUGHUQHG RQO\ORJV PDWFKLQJ|WKLV Ol
GRZQ
PHQX

6\VORJ VHUYHU VWULQJ 6HOHFWBDG@GGUHVVBRUBKRVWQDPH RAIRWH@OQ® OBRIRUW
WR 6HW WR ZULWHORJHQWULHVY WR ERWK WKH FRQVR

$IWHU PDNLQJ DQ\ FKD QEH\E XAVOW R W K H

7KLV VFUHHQ DOVR FRQW D LEDW W K IR QHUIEHADAMERDIAN XS FRS\ RI WKH FXUUHQW FRQ4JXU
LQ WKH IRKIRRDVMW DPH YHUVLRWFRDWRKIPRREWWHK DFFHVVLQJ WKH ZHE LQWHUIDFH 6|
DIWHU PDNLQJDQ\FRQ4JXUDWLRQ FKDQJHV LV KLD K @&\RUPHDRARLPFFDHOQOG HE® F)NM XIS $\6K H F
WLRQ GDWDEDVH WR WKH VIVWHP GDWDVHW HYHU\ PRUQLQJDW +RZHYHU WKL\
VKXW GRZQ DW WKDW WLPH -1 WKH V\VWHP GDWDVHW LV VWRUHG RQ WKH ERRW SRF
WKH EDFNXS ZLOO DOVR QRW EH DYDLODEOH 7KH ORFDWLRQ RI WKW WHVRWNP GDW D\
WHP 'DWDVHW

I1RWH6+SDJH NH\VDUH QRW VWRUHG LQ WKHFRQ4JXUDWLRQ GDWDEDVHDQG PX
WHP KRVW NH\VDUH 40HV ZLWK QDPIHI E RU@OTE. P DIBWMKFUD TKH URRW XVHU NH\V D
VWRUH&SPARU TTI

7TKHUHDUHWZR W\SHV RI SDVVZRUGY 8VHUDFFRXQW SDVVZRUGV IRUWKH EDVHRS
YDOXHVY GRQRWQHHG WR EHHQFU\SWHG WR EHVHFXUH DQG DUHVDYHG LQ WKH V'
ZRUGV OLNHL6&6-&+$3 SDVVZRUGV $FWLYH 'LUHFWRUVELQG FUHGHQWLDOV DQC
FU\SWHG IRUP WR SUHYHQW WKHP IURP EHLQJ YLVLEOHDV SODLQ WH[WIHHWKH VDY
IRUWKLVY HQFU\SWLRQLY QRUPDOO\VWRUHG RQO\ RQ6W KH R BREVUHKRIVEILV D/ &/LHPORH
JLYHV WKH REWRRY WRVVZRUG BIHWFKMWIENVIDGHG FRQ4JXUDWLRQ DOORZLQJWKH FF
UHVWRUHG WR D GL*HUHQW RSHUDWLQJ VA\VWHP GHYLFH ZKHUH WKH GHFU\SWLRQ V
EDFNXSVFRQWDLQLQJWKH VHHG PXVW EH SK\VLFDOO\ VHFXUHG WR SUHYHQW GHF
DFFHVV

'DUQLQIKHQFOXGH 3DVVZRURSWER® WVBRHEB\ GHIDXOW DQG VKRXOG RQO\EH XVHG
FRQ4JXUDWLRQ EDFNXS WKDW ZLOO EH VWRUHG VHFXUHO\ $IWHU PRYLQJD FRQ4.
WDLQLQJDFRQ4JXUDWLRQ EDFNXS ZLWK D GHFU\SWLRQ VHHG VKRXOG EH|VHFXUH

8SORDG &RMA@ORZYV EURZVLQJWR WKH ORFDWLRQ RID SUHYLRXVO\VDYHG FRQ4JXU
WLRQ

5HVHW &RQHMYHW WKH FRQ4JXUDWLRQ GDWDEDVH WR WKH GHIDXOW EDVH YHUVLRQ
DQ\RWKHU GDWD VWRUHG LQ D XVHU KRPH GLUHFWRU\ 6LQFHFRQ4JXUDWLRQ FKD(
DUHHUDVHG WKLV RSWLRQLV XVHIXO ZKHQ D PLVWDNH KDV EHHQ PDGH RU WR UHW
UDWLRQ

de


https://github.com/freenas/webui/tree/master/src/assets/i18n

6°22L a RRXk@I13 b2 :mB/2- _

eXk LhS a2 'p2'b

2H2 b2

7KHQHWZRUN WLPH SURWRFRO 173 LV XVHG WR VIQFKURQL]H WKH WLPHRQ WKH FI
LVQHFHVVDU\IRUWKH VXFFHVVIXO RSHUDWLRQ RIWLPHVHQVLWLYHDSSOLFDWLR

VHUYLFHYV

%\ GHIDXIOWS YBHHR@8JXUHG WR XVH WKUHH SXEOLF 173 VHUYHUV -1 WK

VHUYLFH HQVXUH WKDWWWHP)DREGIMEH VHUYHU UXQQLQJWKH GLUHFWRU\VHUYLFI
XVH WKH VDPH 173 VHUYHUV

$YDLODEOH 173 VHUYHUVKRDY EH IRXXGEGERWW QWS RUJ ELQ YLHZ)RMWUNIHRH/ DIFFF3 RR C
UDF\ FKRRVH 173 VHUYHUV WKDW DUHJHRJUDSKLFDOO\ FORVHVWRWARH SK\VLFDO O

&OLANWHR73 6HUDPBBY WR DGG DQ 173)MHNYHWKRZV WKH FRQ4JXUDWLRQ RS
WLRQWEOHVXPPDUL]HV WKH RSWLRQV DYDLODEOH ZKHQ DGBW O FROWHGLWLQJDQ 17:
KWWSV ZZZ IUHHEVG RUJ FJL PDQ FJL"TXHU\ QWS FRQI H[SODLQV WKHYV

W FreeNAS

-

SAVE CANCEL

HRSWL

173 VHU

DNLQJV

O\ DFF X!

yLJ $GGDQ 173 6HUYHU
7TDEOH 173 6HUYHUV &RQ4JXUDWLRQ 2SWLRQV
6HWWLQJ ‘ 9DOXH ‘ '"HVFULSWLRQ
$GGUHVYV VWULQJ (QWHU WKH KRVWQDPHRU -3 DGGUHVV RI WKH
% XUVW FKHFNERPHFRPPHQGHGIDH HEROAJUHDWHU AMKOD\XVH RQ S§HU
VRQDO VHBYYHRMWH ZLWK D SXEOLF 173 VHUYHU
-%XUVW FKHENERPSHHG XS WKH LQLWLDO VIQFKURQL]DWLRQ W
XWHV
UHIHU FKHENERYKLV RSWLRQLVRQO\VUHFRPPHQGHG IRU KLJK
VXFKDV WKRVHZLWK WLPH PRQLWRULQJKDUG

ZDUH

*QMiBMm2/ QM

M2ti T ;

dd


https://support.ntp.org/bin/view/Servers/NTPPoolServers
https://www.freebsd.org/cgi/man.cgi?query=ntp.conf

6°22L a RRXk@I3 b2 :mB/2- _2H2 b2 RRXKkK

h #H2 eXk +QMiBMm2/ 7 QK T 2pBQmb T ;2

6HWWLQJ 9DOXH 'HVFULSWLRQ

OLQ 3ROO LQWHJHUOLQLPXP SROOLQJWLPHLQ VHFRQGY OXVW EH D SRZH
EHORZHU WKIXQJKHWMWKBROO

0D[ 3ROO LQWHJHUOD[LPXP SROOLQJWLPHLQ VHFRQGY OXVW EH|D SRZH U
EHKLJKHU WRKDQR ZH WWEDIR OO

YRUFH FKHFNER]JRUFH WKH DGGLWLRQ RIWKH 173 VHUYHU HYHQ LI LW
DEOH

eXj "OQi IMpB " QMK2Mib

JUHHTPP$WXSSRUWV D =)6 IHDWXUHNQRZQDV PXOWLSOHERRWHQYLURQPHQWYV :LWK
SURFHVV RI XSGDWLQJ WKHRSHUDWLQJ V\VWHP EHFRPHV DORZ ULVNRSHUDWLRQ
VQDSVKRW RIWKHFXUUHQW ERRWHQYLURQPHQWDQGDGGV LW WR WKHERRWPHQ:

-IDQ XSGDWH IDLOV UHERRW WKH VA\VWHP DQG VHOHFW WKH SUHYLRXVWERRW HQYL
WKLQJ *RHV SIDRAEJ WRLQVWUXFW WKH VI\VWHP WRJREDFNWR WKDW VI\VWHP VWD

IRWHARRW HQYLURQPHQWY DUHVHSDUDWH IURP WKHFRQ4JXUDWLRQ GDWDEDVH
WKRISHUDWLQDW\DWSRFL4AHG WLPH RHQWDMNHPHRRONY LW ORDGV WKH VSHFL4HG ER
RURSHUDWLQJ VI\VWHP WKHQ UHDGV WKHFRQ4JXUDWLRQ GDWDEDVH WR ORDG WK
WHQW LV WRPDNHFRQ4JXUDWLRQ FKDQJHV UDWKHU WKDQ RSHUDWLQJ V\VWHP FKL
GDWDEDVH 4 BYWMHRHGHUDB@9( &21)-*

$V VHHQLUQUH JUHH2SBLYSOD\V WKH FRQGLWLRQ B\@R WVB-BRQ OWRFAKREZW MHKH WZR E
HQYLURQPHQWY WKDW DUH F WPHIDAMLHG WKHOD HUGH HZK$H6 V \ V W H @ H ILDIR® RRVRID Y Q WRQV K H

PHQW DQG XVHUV FDQ PDNH WKHLU FKDQJHV DQG XSG\ WHA R-RNW WREPOYRQVHRW HEKE
ERRWHG LQWR LI WKH VAVWHP QHHGV WR EH UHWXUQHG WR D QRQ FRQ4JXUHG YHUV

W FreeNAS

o

)LJ 9LHZLQJ %RRW (QYLURQPHQWYV

(DFK ERRW HQYLURQPHQW HQWU\ FRQWDLQV WKLV LQIRUPDWLRQ

d3



6°'22L a RRXk@I3 b2 :mB/2- _2H2 b2

IDPHWKH QDPHRIWKHERRWHQWU\DVLWZLOO DSSHDULQ WKHERRWPHQX
$FWLYBGLFDWHYV ZKLFK HQWU\ZLOO ERRW E\ GHIDXOW LI WKH XVHU GRHV QRW \
&UHDWHGLFDWHY WKHGDWHDQG WLPHWKH ERRWHQWU\ZDV FUHDWHG
6SDFEBLVSOD\VWKH VL]HRIWKHERRWHQYLURQPHQW

.HHSLQGLFDWHY ZKHWKHU RU QRW WKLY ERRW HQYLURQPHQW FDQ EH SUXQHG L
VSDFH WR SURFHHZLSVEOR®MHBIGRU DQ HQWU\ LI WKDW ERRWHQYLURQPHQW VKR X
FDOO\SUXQHG

&OLFNSWLRQV RQDQHQWU\WR VHH WKHVH FRQ4JXUDWLRQ EXWWRQV

'"HOHWNHG WR GHOHWH WKH KLIKOLJKWHG HQWU\ ZKLFK DOVR UHPRYHV WKDW
DFWLYDWHG HQWU\ FDQQRW EH GHOHWHG WKLV EXWWRQ GRHV QRW DSSHDU IR
DQ HQWU\WKDW LV FXUUHQWO\DFWLYDWHG 4UVW D F \& Q YUHVE RRHRAYR RVl KWHKUHHRJ U
UHQWO\DFWLYDWHG HQWU\ 1RWH WKDW W K LOHE X BRWRQHIRH\U @ R WHIB\S 1D UM R
QHHGHG WR UHWXUQ WKH VIVWHP WR WKH RULJLQDO LQVWDOODWLRQ VWDWH

&OR@DNHV D QHZ ERRW HQYLURQPHQW IURP WKH VHOHFWHG ERRW HQYLURQPH
5HQDPMVHG WR FKDQJH WKH QDPH RI WKH ERRW HQYLURQPHQW

$FWLYRWB\DSSHDUV RQ HQWULHV ZKLFK DhUFh QSRMD DX H U MKW OAHVOHWF WR G HQ W U\
GHIDXOW ERRW HQWU\ RQ QH[W ERR V8 HERRWS DWW N ¥ ¥E\YBQMVUWRKDQJHV [URP
1RZ 5SHEWRWZLQGLFDWLQJWKDW LW ZDV XVHG RQ WKH ODVW ERRW EXW ZLOO QF

.HHSXVHG WR WRJJOH ZKHWKHU RU QRW WKH XSGDWHU FDQ SUXQH DXWRPDWLF
WKHUHLY QRWHQRXJKVSDFHWR SURFHHG ZLWK WKH XSGDWH

7TKHUH DUHDOVR RWKHU RSWLRQVDYDLODEOH

&UHDWBINHV D QHZ ERRWHQYLURQPHQW IURP WKHDFWLYHHQYLURQPHQW 7KH
WKH WPXWBFCPPQ WHKRWERBXPQ 2QO\DOSKDQXPHULF FKDUDFWHUV XQGHUVFRL
ORZHG LQ WKH QDPH

6FUXEFUXE %RRW XRNRG WR SHUIRUP D PDQXDO VFUXE RIWKHRSHUDWLQJ V\VWH
RSHUDWLQJ VA\VWHP GHYLFHLV VFUXEEHG HYHU\ GD\V 7R FKDQJH WKH GHIDXO
$XWRPDWLF VFUXE L QW B G WRPERRHEY GO Y\ URRIPHHQV VY KH GDWH DQG UHVXOWYV RI W
DUHDOVR OLVWHG LQ WKLV VFUHHQ 7KHFRQGLWLRQRIWKH RSHUBWLQJI VI\VWHI

6 WD WRO/WFRIRW 3RR OV&RWEBHW XWKH VWDWXV RI WKH RS HUDXWLIK Y KRZW RO H R QFHH
RSHUDWLQJ V\VWHP GRYLFIH ZKLFK LV

1RWHVL@EDRWR FORQH WKH DFWLYH ERRW HQYLURQPH QAWIKRWWLRQV WKH VDPH DV

dN



6°22L a RRXk@I3 b2 :mB/2- _2H2 b2 RRXKkK

Boot Pool Status

ONLINE

ONLINE

yLJ 9LHZLQJ WKH 6WDWXV RI WKH 2SHUDWLQJ6\WVWHP '"HYLFH

-1 WKH V\VWHP KDV D PLUURUHG ERRWVSBREN VRKHIUM 2 G G G2 HRBR SWRIWRIOH 7R UHPRYH
DGHYLFHIURP WKH ERRWSWRRQNVOLFWWKH GHMWEHSBDQ\GHRADFPWH O\ LI RQH RI WKH R
VI\VWHP GHYLFRY)KPI\ BPQY IFMOXFN WKH GHYLFH WR (bHSOQOIHRH WEXIQOFROWRKN ERRW PLUU

IRWH WKKCHW_RV GHYLFH_FDQQRWEHUHSODFHG LI EWAD/XWKH WFRQ WD LONW.KH RSH
VAIVWHP LWVHOI

eXjXR JB "Q BM; i?2 PT2 iBM; avbi2K .2pB+2

-l WKH VA\VWHP LV FXUUHQWO\ERRWLQJIURPDVLQJOHRSHUDWLQJV\VWHP GHYLFH
PLUURUHG RSHUDWLQJ VA\VWHP GHYLFH -1RQHGHYLFHLQDPLUURUIDLOV WKHUH
V\VWHP

IRWHKHQ DGGLQJDQRWKHU RSHUDWLQJ VA\VWHP GHYLFHIRUD PLUURU WKH QHZ G
FDSDFLW\DV WKH H[LVWLQJRSHUDWLQJ VA\VWHP GHYLFH /DUJHU FDSDFLW\GHYLFI
KDYHWKH FDSDFLW\RI WKH VPDOOHVW GHYLFH 'L*HUHQW PRGHOV RIGHYLFHV ZKL
QRWQHFHVVDULO\WKH VDPHDFWXDO VL]IH )RUWKLV UHDVRQ DGGLQJDQRWKHUR
YLFHLVY UHFRPPHQGHG

~QWKHH[DPSOH)VKRZEA WXH XVHU KD\6 \R@HPYRRW (QY L U PQRSHRION ¥ Bok2 G MBRI2 /
67$7EXWWRQ WR GLVSOD\WKH FXUUHQW VWDWXV RI WKH RISIKWDWAIQH WNDQW M P GHY L
ERRORRO LV PDGHRI D VLIGD ISBHYWHKEY RQO\RQH GLVN L Q GAVF D &RHS LEN DWKH Z RU G
URUHG RSHUDWLQJ V\VWHP SWIYR 6 MD WRHFIND QRWKHU GHYLFH LV DYDLODHE®H LW DS
EHU GGEVYRS GRZQ PHQX 6HOHFW WKH GHVLUHG GHYLFH

3y



6°'22L a RRXk@I3 b2 :mB/2- _2H2 b2

7TKBVHDOO GLRNSWSRP@GHLYHV FRQWURO RI KRZPXFKRIWKHQHZGHYLFHLVPDGHDY
LVSDUWLWLRQHG WR WKH VDPH VL]H DV WKH HVHWILO GLIHR KIS HEMESH DX OWO BIHOHR
RQWKHQHZGHYLFH -l HLWKHUGHYLFHLQ WKHPLUURUIDLOV LWFDQEHUHSODFF
QDO RSHUDWLQJ VA\VWHP GHYLFH

"KH@BVHDOO GLVMWNW@DEGBHG WKHHQWLUHFDSDFLW\RIWKHQHZ GHYLFHLV XVHG -
GHYLFHIDLOVDQGLVUHPRYHG WKHERRWPLUURU ZLOO FRQVLVW RI MXVW WKH QH
LWSURYLGHYV +RZHYHU QHZ GHYLFHVDGGHG WR WKLV PLUURUPXVWQRZEHDYV OD

&OLNOWR DWWDFK WKH QHZ GLVN WR WKH PLUURU

Jironments /

SAVE CANCEL

General

NTP Servers

)LJ OLUURULQJDQ 2SHUDWLQJ 6\VWHP 'HYLFH

$IWHU WKH PLUURU L% FFR)\M BWR & BWHORQXIVQ G L FDW H V WIKIDUAR KW QX DRHEWR| GHYLFHV L
WKHPLUURU DUH YKRZQHDV LQ

3R



6°22L a RRXk@I3 b2 :mB/2- _2H2 b2 RRXKkK

Jironments /

Boot Pool Status

¥ mirror 0 0 0 ONLINE

ONLINE

ONLINE

General

NTP Servers

yLJ 9LHZLQJ WKH 6WDWXV RIDOLUURUHG 2SHUDWLQJ6\VWHP 'H

eX9 /p M+2/

6\VWHBGYDQIFHEGKRZQILRQUH 7KH FRQ4JXUDEOH VHWWLQJVDEBNXPPDUL]HG LQ

3k



6°22L a RRXk@I3 Ib2° :mB/2- _2H2 b2
)LJ $GYDQFHG 6FUHHQ
7DEOH $GYDQFHG &RQ4JXUDWLRQ 6HWWLQJV
BHWWLQJ " 9DOXH 'HVFULSWLRQ
6KRZ 7TH[W &RQVROFAKHMNERFHW IRUWKH VIVWHP WR LPPHGLDWHO\ GLVSODP\WKH W
RXW 3DVVZRUG 3URPSW LQJ 8QVHW WR UHTXLUH ORJJLQJLQWR WKH V)\VWHP E
PHQX LV VKRZQ
(QODEOH6HULDO &RBR/HIEONER[R QRWQDEOH WKLY RSWLRQ LI WKH VHULDGIBRUW LV G
ULDOBRBMULDO $SEEG
BHULDO 3RUW VWULQJ 6HOHFW WKH VHULDO SRUWDGGUHVV LQ KH]
6HULDO 6SHHG GURS 6HOHFW WKH VSHHG LQ ESV XVHG E\WKH VHULDO SRUW
GRZQ
PHQX
6ZDSVL]JHLQ *L% | QRQ JHURAL\ GHIDXOW DOO GDWD GLVNV DUH FUHDWHG ZLWK WK
QXPEHU VHWWLQJGRHY QRW D*HFW ORJRU FDFKH GHYLFHV DV
RXW VZDS 6HWANVQPEWRY VZDS FUHDWLRQ FRPSOHWH (
VWUR®UWRRXUDJHG
(ODEOH DXWRWXQHFKHFNER[QDEO HSWWHR WS@UHH  VFULSW ZKLFK DWWHPSWV WR R
VI\VWHP EDVHG RQ WKH L QV YWD X WERWXZLLWDH LV RQC
XVHG DV D WHPSRUDU\PHDVXUHDQG LV QRW D|SHUPDC
KDUGZDUH LVVXHV
(QDEOH 'HEXJ .HUQFIOHFNERBVH D GHEXJ YHUVLRQ RIWKH NHUQHO RQ WKH|QH[W EF
*OQOMIBMm2/ QM M2ti T

3]



6°22L a RRXk@I3 b2 :mB/2- _2H2 b2 RRXKkK

h #H2 eXj +QMiBMm2/ 7 QK T 2pBQmb T ;2
BHWWLQJ 9DOXH 'HVFULSWLRQ
6KRZFRQVROH PHVAMOHHVERBHW WR GLVSOD\ FRQVROH PHVVDJHV LQ UHDO|WLPH D'
&OLFN WKH FRQVROH WR EULQJ XS D VF BR\RSSDUEFOH V F U
IUHRBWLRQ LQ WKH VFUROODEOH VFUHHQ WR $DXVH X
WKHRSWLRQ WR FRQWLQXH WR ZDWFK WKH PHVVDJHV

027"EDQQHU VWULQJ| 7KLV PHVVDIJHLV VKRZQ ZKHQ D XVHU ORJV LQZLWK 66

6KRZ WUDFHEDFN|VRKHFINNERRRSHQ D SRS XS ZLQGRZ RIGLDJQRVWLFLQIRUPDWLRQ
RI''DWDO HUURU FXUV

6KRZDGYDQFHG 4HEXGMWRERFKRZIEGYDQFHGAHROGH E\ GHIDXOW
GHIDXOW

SBHULRGLF 1RWL4FDBNVIREQ 8VEKRRVH D XVHU WR UHFHLYH VHFEXULW\ RXWSXW HPDLC
GRZQ QLJKWO\ EXWRQO\VHQGV HPDLO ZKHQ WKH VIVWHP U

PHQX DQ HUURU
SHPRWH *UDSKLWHWMUNY®LU -3 DGGUHVV RUKRVWQDPH RI D UHPRRMWSHKVWUBIY HHU UXQQ
+RVWQDPH KWWS JUDSKLWHDSS RUJ

8VH)4'"1 IRUORJIJILGFKHFNERFQFOXGH WKH )XOO\ 4XDOL4HG 'RPDLQ 1DPH )4'1 LQUC
LGHQWLI\V\VWHPV ZLWK VLPLODU KRVWQDPH

5HSRUW &38 XVDIJHRIQHFHNER[LVSOD\ &38 XVDJH DV S HUHFSHRW®BDEN L Q

FHQWDJH
$7$ 6HFXULW\ 8VHUGURS 8VHU SDVVI-BENWROUSPM TFDVRUUXQW@RFNLQJ 6/('V 9DO
GRZQ XHV D&VHRIODVWH U
PHQX
6( 3BDVVZRUG VWULQJ| *OREDO SDVVZRUG X VAHEW ROEQORF MDUHI L Y H V|

5HVHW 6 (' 3aDVVZRIURKHFNERPHOHFW WR BDWODIURWIGHRRIOG P @ \W R U D JIHV NV

&OLFNOWKEXWWRQ DIWHU PDNLQJDQ\FKDQJHV
7KLY WDE DOVR FRQWDLQV WKLV EXWWRQ

6$9("'(%8XVHG WRJIJHQHUDWH WH[W 40HV WKDW FRQWDLQ GLDJQRVWLFLQIRUPDWLI
VI\VWHP SURPSWV IRUD ORFDWLRQ WR VDYH WKHFRPSUHVVHG WJ] 40H

eX9XR miQimM?2

JUHHTPP$SURYLGHV DQ DXWRWXQH VFULSW ZKLFK RSWLPL]JHV WKH VAIVWHP GHSHQGLQ
DPSOH LIDSRROH[LVWV RQDV\VWHP ZLWK OLPLWHG 550 WKHDXWRWXQHVFULSW
YDOXHVLQDQDWWHPSWWRPLQLPLIJHPHPRU\VWDUYDWLRQLVVXHVY -WVKRXOGR
DV\VWHP WKDW KDQJV XQWLO WKH XQGHUO\LQJ KDUGZDUH LVVXHLVDGGUHVVHGE
VORZVXFK D V\VWHP DV LWFDSV WKH $5&

7TKHQDEOH DXRRWOREWMWWHRBGYDQIFHB E\GHIDXOW (QDEOH WKLV R RSWLRQ WR UXQ W
7TRUXQ WKHVFULSW LPPHGLDWHO\ UHERRW WKH V\VWHP

~IWKHDXWRWXQHVFULSWDGMXVWYV DQ\VHWWBEQUWHWXBFE@RNMB YDOXHV PSS HED
PRGL4HG DQG RYHUULGGHQ 1RWH WKDW GHOHWLQJWXQDEOHYV WKDW ZHUH FUHDW
VLRQ DVDXWRWXQH VHW WXQDEOHV DUHUHFUHDWHG DW ERRW

KHQ DWWHPSWLQJWRLQFUHDVH WKH SHUW\R/WWPHDRQ BPH S| SADKUHW) IUARXHOLERB O\ ZKHQ WKH F
ZDUH PD\EH OLPLWLQJ SHUIRUPDQFH WU\HQDEOLQJDXWRWXQH

JRUWKRVH ZKR ZLVK WR VHH ZKLFK FKHFNV DUH SHUIRUPH G/ VB KMFCDBMR @I H VF UL S
BVUPUVOF

eX9Xk a2H7@ 1M+ vTiBM; . Bp2b

JUHHTP$B6HUVLRQ 8 LOWURGXFHG 6HOI (QFU\SWLQJ'ULYH 6('" VXSSRUW
7TKHVH6('VSHFL4AFDWLRQV DUH VXSSRUWHG
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http://graphiteapp.org/
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/IHIDF\LQWHUIDFH IRU ROGRIW BHFERAFHRKWHG IRUVHFXULW\ FULWLFDO HQYLUR

7&* 2SDOKWWSV WUXVWHGFRPSXWLQJJURXS RUJ ZS FRQWHQW XSORDGYV 2SD
OHJDF\VSHFL4FDWLRQ

7&*23%/ KWWSV WUXVWHGFRPSXWLQJJURXS RUJ ZS FRQWHQW XSORDGV 7&*
2SDOB66&BY BUHY SGI VWDQGDUG IRUQHZHU FRQVXPHU JUDGH G GHYLFHYV

7&* 2SDOKWWSYVY WUXVWHGFRPSXWLQJJURXS RUJ ZS FRQWHQW XSORDGV 7&*
DUHGXFHG IRUP RI 238%/

7&* S\URBWHVLRKWWSYVY WUXVWHGFRPSXWLQJJURXS RUJ ZS FRQWHQW XSORDC
B3\ ULWHB66&BY BU 9HSGLRRY®B/ SV WUXVWHGFRPSXWLQJJURXS RUJ ZS
FRQWHQW XSORDGV 7&*B6WRUDJH 3\ULWHB66&BY BU B38% SGI DUH VLPL(
HQFU\SWLRQLVUHPRYHG 3\ULWH SURYLGHV DORJLFDOHTXLYDOHQW RIWKH O
2Q0\WKH GULYH 4UPZDUH LV XVHG WR SURWHFW WKH GHYLFH

'DQJHWB\ULWH 9HUVLRQ 6('VGR QRW KD YHDIP EMVPRFPIRIQXYQEOH LI WKH SDVVZ
ORVW

7&* (QWHUXWWBY WUXVWHGFRPSXWLQJJURXS RUJ ZS FRQWHQW XSORDGV 7
Y BU SGI LVGHVLIQHG IRU VA\VWHPV ZLWK PDQ\GDWD GLVNV 7KHVHG6('V G
EHXQORFNHG EHIRUHWKH RSHUDWLQJ VI\VWHP ERRWYV

6HH WKLV 7TUXVWHG &RPBRWLUAD {UFRKERY. QW ZKLWKHNSMDSWHU QYPH[SUHVYV RUJ ZS
FROQOWHQW XSORDGV 7&*DQG190HB-RLQWB:KLWHB3DSHU 7&*B6WRUDJHB2SDOBDQC
DERXW WKHVH VSHFL4FDWLRQV

JUHHPP$IEPSOHPHQWYV WKH VHF XU IFWB PFREDEWMSVLHYZAZI IUHHEVG RUJ FJL PDQ FJL"T
IRUOHJDF\ GHWHGXYDKWWSY ZZZ PDQNLHU FRP VHGXWLO FOL IRU7&* GHYLFH"
IURP WKH FRPPDQG OLQH LW LVABPSRUWWDBWKWR YVKDQ FDPFRQWURO WR DFFHVYV Wk

RI'WKH GHYLFHP BUHRK L$BHNF WKW QZFRBD SSHU VFULSW WR HDVH 6(' DGPLQLVWUDWLRQ |
OLQH

%\ GHIDXOW 6('VDUH QRWORFNHG XQWLO WKHDGPLQLVWUDWRU WDNHV RZQHUVK|
FRQ4IJXULQJDJOREDORU SHU GHYLFHPSDWEEZ QWG UCDWHK D QUHBIGEE QJ WKH SDVVZRU

$SDVVZRUG SURWHFWHG 6(' SURWHFWY WKH GDWD VWRUHG RQWKHGHYLFH ZKHQ
JUHH1P$W\VWHP 7KLV DOORZV VHFXUH GLVSRVDO RIWKHGHYLFHZLWKRXW KDYLQJ\
D6('RQDQRWKHU VA\VWHP UHTXLUHVY WKH 6(' SDVVZRUG

eX9XkXR .2THQVBM; al.b
5XJ@FEVUJM DMJ [TQBEKHSDJIH WR GHWHFW DQG OLVW GHYLFHV 7KHVHFRQG F
LGHQWLA4HY WKH GULYH W\SH

QR QGLFDWHV D QRQ 6(' GHYLFH

LQGLFDWHY D OHJDF\ 7&*23$/ GHYLFH

LQGLFDWHV D PRGHUQ 7&*23%/ GHYLFH

/] LQGLFDWHV D 7&* 2SDOLWH GHYLFH

SLQGLFDWHV D 7&* 3\ULWH GHYLFH

3LQGLFDWHV D 7&* 3\ULWH GHYLFH

(LQGLFDWHV D 7&* (QWHUSULVH GHYLFH

(IDPSOH

SPPUIUSVFOBT _ TFEVUJM DMJ TDBO
4DBOOJOH GPS 0QBM DPNQMJBOU EJTLT
EFW BEB /P (# 4"5" '"MBTI %SIJWF 4'%, -
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https://trustedcomputinggroup.org/wp-content/uploads/Opal_SSC_1.00_rev3.00-Final.pdf
https://trustedcomputinggroup.org/wp-content/uploads/TCG_Storage-Opal_SSC_v2.01_rev1.00.pdf
https://trustedcomputinggroup.org/wp-content/uploads/TCG_Storage-Opalite_SSC_FAQ.pdf
https://trustedcomputinggroup.org/wp-content/uploads/TCG_Storage-Pyrite_SSC_v1.00_r1.00.pdf
https://trustedcomputinggroup.org/wp-content/uploads/TCG_Storage-Pyrite_SSC_v2.00_r1.00_PUB.pdf
https://trustedcomputinggroup.org/wp-content/uploads/TCG_Storage-SSC_Enterprise-v1.01_r1.00.pdf
https://nvmexpress.org/wp-content/uploads/TCGandNVMe_Joint_White_Paper-TCG_Storage_Opal_and_NVMe_FINAL.pdf
https://www.freebsd.org/cgi/man.cgi?query=camcontrol
https://www.mankier.com/8/sedutil-cli
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EFW BEB /P (# 4"5" '"MBTI %SJWF 4'%, -
EFW EB /P )(45 )64 "
EFW EB IP )(45 )64 "
EFW EB & 8%$ 86453  "44 #
EFW EB & 8%$ 86453  "44 #

JUHHTPP$$XSSRUWV VHWWLQJD JOREDO SDVVZRUG IRUDOO GHWHFWHG 6('VRU VHWW
8VLQJDJOREDO SDVVZRUG IRUDOOG6('VLVVWURQJO\UHFRPPHQGHG WR VLPSOLI\C
DUDWH SDVVZRUGV IRUHDFK 6('

a2iiBM; ;HQ# HT bbrQ /7Q al.b

*RWRKRVWHBGYDQFBG 3DVVZBQG HQWHU WKHBDAPRZRWE LY SDVVZRUG DQG VWRUH L
SODFH

I1RZWKHG6('VPXVWEHFRQ4IJXUHG ZLWK WKALKNHSDO/MZRU G QR REBWRIKDFS TFUVQ
QBTTXPEEHYBVVZRWUWAEKH JOREDO SDVVZRWG/HGWHDEBB®3IDVVZRUG

TFEIFMQGF@VXUHV WKDW DOO GHWHFWHG 6('VDUH SURSHUO\FRQ4JXUHG WR XVH WK

SPPUI!USVFOBT _ TFEIFMQFS TFUVQ BCDE
EB <0,>
EB <0,>
EB <0,>

SHUX®EIFMQFS TFUVQ QBYRXPWEPHD QHZ 6(' LV SODFHG LQ WKH VIVWHP WR DSSO\
WR WKH QHZ 6("

**2 iBM; b2T *i2 T bbrQ' /b 7Q 2 +? al.

*R WRWRUDIH/ NZOYFRSWLRQV IRUWKH FRQ 4 (®H®MHWKG® FRQ4UP WKH SDVVZRU
6(' 3DVVZBQG&RQ4UP 6(' 3D VAMZRG\G

TKBWRUDIHWNMFUHHQ VKRZV ZKLFK GLVNV KDYH D FRQ4J&U B B\6 ZREDXPRUWNK R7K\H
DPDUNZKHQ WKHGLVNKDV D SDVVZRUG 'LVNVWKDWDUHQRWDG6('RUDUH XQORF!
PDUNHG LQ WKLV FROXPQ

7KH 6(' PXVW EH FRQ4JXUHG WR XVH WKH Q HXSIIB\WWJHR UGD ORG\WWRBNRMQFS TFUVQ
EJTL EB QBTTXAEGWLY WKH 6(' WR FRQSDWHBYGEKH FUHDWHG S BBWRIRLIHIURP
'LVNV(GLW 'LVeNV3DVVZRUG

7KLY SURFHVV PXVWEH UHSHDWHG IRUHDFK6('DQGDQ\6('VDGGHG WR WKH V\VWH!

'‘DQJHWBLHPHPEHU 6(' SDVVZRUGV -1 WKHG6('SDVVZRUG LV ORVW 6('VFDQQRW EH X¢
XQDYDLODEOH :KLOHLWLV SRVVLEOHWR VSHFLI\WKH 36-TGENEPEIM RPRLIKH ODEH
VRHUDVHV WKH FRQWKHH@HNYLFH UDWKHU WKDQ XQORFN LW $0ZD\VUHFRUEG 6('SDV
FRQ4JXUHG RUPRGL4HGDQG VWRUH WKHP LQ D VHFXUH SODFH

eX9XkXk *?2+F al. 6mM+iBQM HBiv

:KHQ 6 (" GHYLFHV DUHGHWHFWHG GXULQIFKWRMNHPIRRFWRQAIXHHIZIOREDO DQG GHYI
SDVVZRUGV

8QORFNLQJG6('VDOORZV D SRROWRFRQWDLQDPL[RIGB("DQG QRQ 6('GHYLFHV 'HY
DUH XQORFNHG ZLWK WKHLU SDVVZRUG 'HYLFHV ZLWKRXW D GHYLFH VSHFL4F SDV'
ZRUG

3e
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7R YHULI\6(' ORFNLQJ LV ZRUNL Q JBKRIBDHFHW O\ (@WERJWKM DMJ MJITU-PDLJOH3BOH
QBTTXPSE EFWEBGHWLY WKH 6 ('SDY/&¥ ZRUW&KH JOREDO RULQGLYLGXDO SDVVZRUG
FRPPDQG UH3FBEQRDL&OBCMFEIUF-PDL&OBCMF@®DLOO3FTFURU GULYHV ZLWK ORFN
HQDEOHG

SPPUIUSVFOBT _ TFEVUJM DMJ MJTU-PDLJOH3BOHF BCDE EFW EB
#BOE< >

/IBNF (MPCBM@3BOHF

$PNNPO/BNF -PDLJOH

3BOHF4UBSU
3BOHF-FOHUI
3FBE-PDL&OBCMFE
8SJUF-PDL&OBCMFE
SFBE-PDLFE
8SJUF-PDLFE
-PDLOO3FTFU

eX8 1K BH

$Q DXWRPDWLF VFULSW VHQGV D REKWHW @\RHFRXIQOMFRRYWIBLQLQJ LPSRUWDQW LQIRU
KHDOWK RI WEBIIGEIWNY HYHQWYV DUH DOV RJRKMHUHIGF\W RO 3 U RE O HP V ZV MK
SDJH DUHUHSRUWHG VHSDUDWHO\LQ DQ HPDLO VHQW DW $0

IRWH 0 $ 5SDJH UHSRUWV DUH PDLOHG VHSDUDWHO\WR WKHDGGUHVYV FRQ4JX

7KHDGPLQLVWUDWRU WASLFDOO\GRHV QRW U HD/GWHPIB R O-®MINHHFIVGD \VRKQHW K HH PLDH KD\
DOO\VHQWWRDQ H[ WHUQDO HPDLO DGGUHVV ZKHUH WKH\ FDQ EH UHDG PRUH FRQY
V\VWHP VRLWFDQ VHQG WKHVHHPDLOV WR WKHDGPLQLYVWUDWRU VUHPRWHHPDL
VWDWXV FKDQJHYV

7KH4UVW VWHS LVWR VHW WKH UHPRWH DGGUHV3ZRNQ@QEBNRONOW ERCS T ERIQANH QW G'R
(GUWU WIKRRWHU -QoPWKEBOG HQWHU WKHHPDLODGGUHVV RQWKHUHPRWH VA\VWHP
OLNBPLQ#H[DPSC#HO BR®RWR VDYH WKH VHWWLQJV

$GGLWLRQDO FRQ4JXUDWLRG YWSRPDRWRR G LMQKK H

3d
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System Dataset
RrsEm DRl SEND MAIL

yLJ (PDLO 6FUHHQ
7DEOH (PDLO &RQ4JXUDWLRQ 6HWWLQJV
BHWWLQJ ~ 9DOXH " 'HVFULSWLRQ
JURP HPDLO VWULQJ 7KH HQYHORSH JURPDGGUHVV VKRZQ LQ WKH HPDLO

WR PDNH 4O0WHULQJPDLO RQ WKHUHFHLYLQJ V\VWH
QDPHLV VHW OSNHOWMKEZV/BNF BEESFTT!FYBNQMF

DPN
2XWJRLQJODLHOVWULQJ RU -3 | DIEROMWHYIYPH RU -3 DGGUHVV RI 6073 VHUYHU XVHG IRU
6HUYHU HPDLO

ODLOB6HUYHUBRQWHJHU 6073 SRUW QXPEHU 7\SLAMDIGRUH 6073 WRXE
PLVVLRQ

6HFXULW\ GURS GRZQ PH@XRRVHDQ HQFU\SWLRQ W3S LK R RHQV@BBW LR Q
—-PSOLFLRWT76667$577/6

6073 SXWKHQWIEKB FNER] (QDEOH RU GODVB E®H-

WLRQ KWWSV HQ ZLNLSHGLD RUJ ZLNL 6073B$XWKHQW

3/$-16%$6/ -l HQDEOHG HQWEHVHWRDRETXLUHG
3DVVZRUG

SVHUQDPH VWULQJ (QWHU WKH 6073 XVHUQDPH LI WKH 6073 VHUYHU UHT
WLRQ
3DVVZRUG VWULQJ (QWHU WKH 6073 SDVVZRUG LIWKH 6073 VHUYHU UHT

WLRQ 2QO\SODLQ WH[W FKDUDFWHUYV ELW $6&—-
ZRUGVY 87) RUFRPSRVHG FKDUDFWHUV DUH|QRW DO

&OLFN6\MIKE$S-EXWWRQ WR YHULI\WKDW WKHFRQ4JXUHG HPDLO VHWWLQJV DUH ZRU|
FKHEN WKCPD MMKB G RIVRRRVHU LV FRUUHFW O\ FR Q4 J X(GHEXBN W6 QFIRREIFPEHR KQ W L Q
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https://en.wikipedia.org/wiki/SMTP_Authentication
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$FFRXQ®WHUYV

&RQ4IJXULQJHPDLO IRU 7/6 66/ HPDLO S URYL RHKUKDIWL. Q@ H WRWURDEFHGHLQHWWLQJ )UHH 1 ¢
LQ *PDLKWWSYV IRUXPV IUHHQDYVY RUJ LQGH[ SKS"WKUHDGY DUH \RX KDYLQJ WUR.
JPDLO

IRWHKH )UHHD$WHU ZKR UHFHLYHV SHULR G L&HPLIR.GOL [FVL R ML 4L RECTWES IRQOVSMEHEU
YDQFHG

eXe avbi2K . i b2i

6\VWHB\VWHP 'DWBRHEQ®LXUH LV XVHG WR VHOHFW WKH SRRO ZKLFK FRQWDLQV WK
GDWDVHW 7KH V\VWHP GDWDVHW VWRUHV GHEXJJLQJFRUH40HV DQG 6DPED PHWI
VKDUH OHYHO SHUPLVVLROWVWMWKHY)BRE438BUHG WR EH D 'RPDLQ &8RQWUROOHU DC
WUROOHU VWDWHLY VWRUHG WKHUHDV ZHOO LQFOXGLQJ GRPDLQ FRQWUROOHU X

I1RWHKHQ WKH V\VWHP GDWDVHW LV PRYHG DQHZGDWDVHWLVY FUHDWHG DQG VHW
QRWGHOHWHG E\WKH VA\VWHP EHFDXVH WKHPRYHPLJKWEHWHPSRUDU\RU WKHLQ
XVHIXOIRUODWHU UHFRYHU\

W FreeNAS

yLJ 6\VWHP 'DWDVHW 6FUHHQ

8VH WKRMWHP 'DWDUGHWSKRZQ PHQX WR VHOHFW WKH YROXPH SRRO WRFRQWDLQV
WHP GDWDVHW FDQ EHPRYHG WR XQHQFU\SWHG YROXPHYV SRROV RUHQFU\SWHG Y

3N


https://forums.freenas.org/index.php?threads/are-you-having-trouble-getting-freenas-to-email-you-in-gmail.22517/
https://forums.freenas.org/index.php?threads/are-you-having-trouble-getting-freenas-to-email-you-in-gmail.22517/
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-l WKH V\VWHP GDWDVHW LVPRYHG WRDQHQFU\SWHG YROXPH WKDW YROXPHLVQ
SDVVSKUDVH VHW

ORYLQIJWKH V\VWHP GDWDVHW DOVR60MBEDIHHY WHUWLREBW LG MWXKAHRI ZDUQV WKDW V
YLFHPXVWEHUHVWDUWHG FDXVLQJD WHPSRUDU\RXWDJHRIDQ\DFWLYH60% FRQ

6\VWHP ORJVDQG WKHUHSRUWLQJGDWDEDVHFDQDOVREHVWRUHG RQ WKH V\VWH
V\VWHP GDWDVHW LVUHFRPPHQGHG ZKHQ ODUJH DPRXQWV RIGDWD LVEHLQJJHQH
RU\RUD OLPLWHG FDSDFLW\RSHUDWLQJ V\VWHP GHYLFH

6HMVOWRR VWRUH VI\VWHP ORJVRQ WKH VA\VWHP GDWDVHW / MBYBHQXWQ K H WSHRIDWR Q 8
VA\VWHP GHYLFH

6HIHSRUWLQJ 'WW b BIRMIHR U V8 DQ B GDWD RQ WKH VA\VWHP GDWDVHW UHNM@H XQVHW
GLVNLQ5%$0WR VWRUH WKHUHSRUWLQJ GDWDEDVH

&OLFHNOWR VDYH FKDQJHV

-l WKH SRRO VWRULQJ WKH VI\VWHP GDWDVHW LV PKDQD WG D W BHBDMW YW MQIPE D WIH HC
GDWDVHW WR WKHQHZ ORFDWLRQ

IRWHHSHQGLQJRQ FRQ4JXUDWLRQ WKHV\VWHP GDWDVHW FDQ RFFXS\D ODUJHDP
ZULWHYVY 'RQRW SXW WKH V\VWHP GDWDVHW RQD5DVKGULYHRURWKHU PHGLD ZLW

eXd H2'ia2 pB+2b

JUHH1P$EDQ XVH D QXPEHU RIPHWKRGV WR QRWLI\WKHDGPLQLVWUDWRU RIV\VWHP
HYHQWYV DU H@\WUBIBI\PH

$YDLODEOH DOHUW VHUYLFHYV
$:6 616KWWSV DZV DPD]JRQ FRP VQV
( PDLO
+LSFKRWWSV ZZZ VWULGH FRP
~Q5X['KWWSV ZZZ LQ5X[GDWD FRP
ODWWHURKMMWSY DERXW PDWWHUPRVW FRP
2SV*HQKMWWSY ZZZ RSVJHQLH FRP
3DJHU'XKWWSV ZZZ SDIJHUGXW\ FRP
BODKWWSY VODFN FRP
6103 7UDKWWS ZZZ GSVWHOH FRP VQPS WUDS EDVLFV SKS
9LFWRURWWSY YLFWRURSV FRP

:DUQLQIKHVHDOHUW VHUYLFHV PLIKW XVHD WKLUG SDUW\ FRPPHUFLDO YHQGRU
BOHDVHLQYHVWLIJDWHDQG IXOO\ XQGHUVWDQG WKDW YHQGRU V SULFLQpP SROLFI
YLFH L;VA\VWHPV LV QRWUHVSRQVLEOHIRUDQ\FKDUJHVLQFXUUHG IURP WKH XVH
6HUYLFHV IHDWXUH

6HOKBFWAMHBOHUW 6 WRYWMKRIZWKH $OHUW 6 HIWWULFAHY VFUHHQ
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https://aws.amazon.com/sns/
https://www.stride.com
https://www.influxdata.com/
https://about.mattermost.com/
https://www.opsgenie.com/
https://www.pagerduty.com/
https://slack.com/
http://www.dpstele.com/snmp/trap-basics.php
https://victorops.com/
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COLUMNS ~

E-Mail

SNMP Trap

1-20f2

System Dataset

yLJ $OHUW 6HUYLFHV

&OLFNWR GLVS GOB\GMOH U W B H B LY DFEWHH

NR
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System Dataset

CANCEL SHOW SETTINGS

)LJ $GG $OHUW 6HUYLFH

6HOHFW\®WR FKRRVHDQ DOHUW VHUYLFH WR FRQ4JXUH 7KHFRQ4JXUDEOH4HOGYV
HDFK DOHUW VHQDNEBSHGOHFWLYDWH WKH VHUYLFH (QWHU DQ\RWKHBYHTXLUHG LQI

&RQ4IJXUH ZKLFK DOHUWYV DUH VHQW WR WKH POHUW&HUYLFH E\FOLFNLQJ
&OLGFHN'6 7(67 $/MWR WHVW WKHFRQ4JXUHG VHUYLFH

$00 VDYHG DOHUW VHU Y L BHYWMDHRBOGHUANS @ BARYG EBWWH DQ DOH YW ¥SWIYREM BQIGFN
'"HOHWRIGLVDEOH DQ DOHUW VHU YY¥ F B SMWHRSRUIDEIEON QF0Q W I\ BAGRISGY L R Q

eX3 H2'ia2iiBM:b

6\WWHRBOHUW 68 IWWWSIODAY WKH QRWLAFDWLRQ |UHTXHBFIHRU HBBDKHWIBE@®H LV VKR ZC
JLIXUH

N k
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)LJ &RQ4IJXUH $OHUW 1RWL4FDWLRQ )UHTXHQF\

7R FKDQJH WKH QRWL4FDWLRQ IUHTXHQF\RIDQ DOHUW -FODI(FN$ T W2 &U RS- RZQ PHC
RUW(9(5

IRWHR FRQ4JXUH ZKHUH D OH US\OVHDJWH VBN X V H

eXN *HQm/ * 2/2MiB Hb

JUHHTPP$BDQ XVH FORXG VHUYLFHWI®RRXE BWXASHMMDIVNH 7KH FUHGHQWLDOV WR SURYL
FRQQHFWLRQV ZLWK FORXG VHUYLFHVDUHHQWHUHG KHUH $PD]J]RQ6 %DFNEOD]H
6WRUDJH *RRJOH'ULYH +773 KXEL& OHJD OLFURVRIW $]XUH %ORE 6WRUDJH OLFL
'$9 DQG <DQGH[DUH VXSSRUWHG

IRWHKH KXEL& FORXG WHUNSHMHKDS/FUHDWLRQ RKWMWASNFFRXKODRYK FR XN VXEVFUL!
KXELF HQGHG

:DUQLQE&ORXG &UHGHQWLDOV DUH VWRUHGLQ HQFU\SWHG IRUP 7REHDEPH WR Ul
VDYHG FRQ4J8DDWLRQ([SRUW 3DVVZRUG 6HFUHW 6HHG PXVW EH VHW ZKH[Q VDYLQ

&OLANWHRORXG &UH ®RQWHDOKH VFUHHIQ ¥KRZQ LQ

Nj


https://www.ovh.co.uk/subscriptions-hubic-ended/
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COLUMNS ~

)LJ &ORXG &UHGHQWLDOV /LVW

7KHOLVW VKIFARWBWDOBURYUBHWDFK FUHGHQWLDO 7K BB REBMLR@N QWRL D O
DIWHU FGLRSMWILIRQV IRUD FUHGHQWLDO

&OLIFNWR DGG D QHZ FORXG FUH G BQRWIIBE GRIKRSFOMH DQ\ VSHFL4F RSWLRQVXRMKM WKD\
VKRZV WKH IRUPABLIR@SURYLGHU

N9
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E reeNAS

20000000

mail

System Dataset
ystem Data SAVE e

)LJ $GG $PD]JRQ 6 &UHGHQWLDO

(QWHU D GHVFULSWLYHDQG XQLTXH QDPH |IRUDP K BGR XIGH UH BBHIQUIQDRISVWRE V Y |
BURYLDBEG DUH VKRZEROLQ

7DEOH &ORXG &UHGHQWLDO 2SWLRQV
BURYLG 6HWWLQJ  '"HVFULSWLRQ
$PDJRQ| $FFHVV .H\ -’ (QWHU WKH $PD]JRQ :HE 6HUYLFHV .H\$PIDKRIQYVLY IRXQG
6 KWWSV DZV DPD]JRQ FRP E\JRLQJWKURXJK 0\ DFFRX

&UHGHQWLDOV ! $FFHVV .H\V
$PD]RQ | 6HFUHW $FFHVV |H\QWHU WKH $PD]JRQ :HE 6HUYLFHV SDVVZRUG -| WKH 6H

6 FDQQRW EH IRXQG RUUHPHPEHUHG JR WR 0\ $F[FRXQW
GHQWLDOV ! $FFHVV .H\VDQG FUHDWH D QHZ NH\ SDLU

$PDJRQ| (QGSRLQW 85/ 6HHGYDQFHG GMRVDVAFHMN WKLY REWGRQL G V$ 85

6 KWWSV GRFV DZV DPD]RQ FRP $PDJRQ6 ODWHVW G|

'KHQ XVLQJ $:6 WKHHQGSRLQW 4HOG FDQ EH HPSW\ WR
WKH GHIDXOW HQGSRLQW IRUWKH UHJLRQ DQG DYDLO
DUHDXWRPDWLFDOO\IHWFKHG 5HIHU WR WKH|$:6 'RFX
WLRQ IRU BIORY@®HRAWRUDJH 6HUYLFH :HEVLWH (QGSRLC
KWWSV GRFV DZV DPD]JRQ FRP JHQHUDO ODWHVW JI
$PDJRQ| 'LVDEOH (QGSRLQ WHWIYRQF HG 6MRVDVAFQUWNY WKLY RSWLRQ 6NLS DXWRPD!
6 WK GSRLQWHIE/RQ 6HW WKLV ZKHQ FR QEQUXIR QI F XV
85/

*QMIBMm2/ QM M2ti T ;

N 8


https://aws.amazon.com
https://docs.aws.amazon.com/AmazonS3/latest/dev/WebsiteEndpoints.html
https://docs.aws.amazon.com/general/latest/gr/rande.html#s3_website_region_endpoints
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h #H2 eX8 +QMiBMm2/ 7 QK T 2pBQmb T ;2
3URYLG B6HWWLQJ "HVFULSWLRQ
$PD]JRQ| 8VH6LJQDWXUH 9 HHWGRO® QFHG BMRVDVARHMWY WKLV RS W L6RQ Q PRAUEBFXVHLQ J
6 VLRQKWWSY GRFV DZV DPD]JRQ FRP JHQHUDO ODWHYV
YHUVLRQ KWPO WRVLJQ $3- UHTXHVWV 6HW|/WKLV Z}
WRPQGSRLQW 85/
%DFNEOQDH, —' $SSOLFDW| BROSHDQXPHDFINEODKWWWSY ZZZ EDFNEOD]H FRP E FO
% VWRUDJH KWPO DSSOLFDWLRQ NH\V 7RJHQHUDWH D C
LQ WR WKH %DFNEOD]H DBSBX AW JRR WRGBEG D QHZ
DSSOLFDWLRQ NH\ &RS\ W KH D'SIBE@E& G QW I R BWNIHP\O
,FZVWULQJV WR WKEHEHHEWM#6UIDFH 4HOGV
%R $FFHVV 7TRNHQ 2B8%RWR4IJXUHGIHWKEKXWKHQBDFDWLROQ
&OLHQW —' 2$XWK &OLHQW
BHFUHW $XWKHQWLFDWH
"URSER[ $FFHVV 7RNHQ 29 X&RQ4IXUHGIHWKXWKHQBDFDWLRQ
&OLHQW —' 2$XWKBCH.BPMHVY WRNHQ FDQ EH PDQXDOO\ FUHDWHG E\ JRL(
BHFUHW $XWKHQWEEDMRI) VRWWSY ZZZ GURSER[ FRP GHYHORSHUV DS
DWLQJ DQ D Se6H WR\ILMGG ¥ Ol 6 N UDAWGHU WKH *HQH[UDWHG
DFFHVV WRNHQ 4HOG
)73 +RVW 3RUW (QWHU WKH )73 KRVWDQG SRUW
)73 BVHUQDPH 3DVVZR@WHU WKH )73 XVHUQDPHDQG SDVVZRUG
*RRJOH| -621 6HUYLFH $FFRXQRAVRIWKH ORFDWLRQ RI WKH VDYHG *RRJOH RORXG 6
&ORXG | .H\ OHFW LW
6WRUD JH
*RRJOH| SFFHVV 7TRNHQ 7HDRBFFHVV 7TRINHX & O LDIQBE %XWK &OLHQW 6HFUHW
"ULYH '"ULYH —' 2$XWK &ODWI AR Q 4 J X UMSHZL WKW K H Q /D FHD W7 HD®
—' 2$XWK &OLHQW '&HFHIHWR QO\ XVHG ZKHQ FR@BHFWLQHWR D
$XWKHQWLFDWH| KWWSV GHYHORSHUV JRRJOH FRP GULYH DSL Y UH
7KH -'LVDOVR WKH -'RI WKHWRS OHYHO IROGHU RI WK
+773 85/ (QWHU WKH 85/
KXEL& | SFFHVV 7RNHQ (QWHU WKH DFFHVV WRNHO J&EHB WKH
KWWSV DSL KXELF FRP VDQGER|[ IRULQVWUXFWLRC
DFFHVV WRNHQ
OHJD BVHUQDPH 3DVVZRQWHUOMWKEKWWSY PHJD Q] XVHUQDPHDQG §DVVZRLU
OLFURVRBFFRXQW 1DPH $FFRXOWWKH $]XUH %ORE 6WRUDJH DFFRXQW QDPHDQG I
$]XUH %]|0.RiE
6WRUDJH
OLFURVRBFFHVV 7RNHQ 'UISFH BNV 7TRIMNIVK &OLBIQEEXWK &OLHQWH ARQHIKUHG
2QH'ULYHRXQW 7\SH 'ULYHLWKHQ $XWKHQSDFDWLRQ
2$XWK &OLHQW —| @8RRWKH WKH DFF R KZBWIM%SBI8 -1 (RBKDUH3RLQW
&OLHQW 6HFUHW| $SKKW\WBQWISURGXFWV R]JFH FRP HQ XV VKIRBHSRLQW FF
FDWH 0(17B/-%5$5<
7R 4QG WHNHGRJLQ WR WKH 2QH'ULYH DFFRXQW
KWWSV RQHGULYH OLYH FRP DQG FRS\WKHVWULQJ
LQ WKH EURZVHU DG G DB \( [DIPS D BUIQUT
POFESJWF MJWF DPN JE SPPU DJE # % |%
ZKHUH % & 'LVWKHGULYH -
S&ORXG $FFHVV 7TRNHQ 285RWR4IXUHGIHWKXWKHQBDFDWLRQ
&OLHQW —' 2$XWK &OLHQW
BHFUHW $XWKHQWLFDWH
6)73 +RVW 3RUW 8VHU@DWPHU WKH 6)73 KRVW SRUW DQG XVHURIIDPH (QWHU D
3DVVZRUG 3(0 HQARERGHG SULYDWH NH\ 40H SDWK
SULYDWH NH\40H SDWK
"HE'$9 | 85/ :HE'$9 VHUYLUFMWHU WKH 85/ DQG XVH WKH GURSGRZQ WR VHOHFW Wk
"HE'$9 | 8VHUQDPH 3DVVZR@WWHU WKH XVHUQDPHDQG SDVVZRUG
*QMIBMm2/ QM M2ti T ;



https://docs.aws.amazon.com/general/latest/gr/signature-version-2.html
https://docs.aws.amazon.com/general/latest/gr/signature-version-2.html
https://www.backblaze.com/b2/cloud-storage.html
https://www.dropbox.com/developers/apps
https://developers.google.com/drive/api/v3/reference/teamdrives
https://api.hubic.com/sandbox/
https://mega.nz/
https://products.office.com/en-us/sharepoint/collaboration
https://onedrive.live.com
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h #H2 eX8 +QMiBMm2/ 7' QK T 2pBQmb T ;2
3URYLG 6HWWLQJ 'HVFULSWLRQ

<DQGH[| $FFHVV 7TRNHQ 28R2WRA4IJXUHQRIHWKXWKHQSDRFMHWLRQ
&OLHQW —' 2$XWK &OLHQW
BHFUHW $XWKHQWLFDWH

$GGLWLRQDO 4HOGV D UHURMISYHANIDG] B WWHHGU ) R USFFEBIMWQ.GIGH FUHWUH\V KR Z Q

7KHVH YDOXHV DUH IRXQG RQ WKH $PD]RQ $:6 ZHEVLWH E\ F OQ\FANHLRXIUR @V W& UHHIGH QW (
DQGFFHVYV .H\V $FFHVV .H\ —' DQG GHRFSU MWK B BFHFWAY VHH\ YD O X H W8 RXCHUHE HEBN L D (
$FFHVVMHOG WKHQ HQWHHWIKHXH VDYHG ZKHQ WKH NH\ SDLU ZDV FUHDWHG -1 WKH
NQRZQ D QHZNH\SDLUFDQEHFUHDWHG RQWKH VDPH $PD]RQ VFUHHQ

7KH *RRJOH &ORXGaWRMWDYHFH $FER KOV GHR@ WKHH &ORXG 30DWIRUP
&RQVRKWWSY FRQVROH FORXG JRRJOH2ERP ®SW Y HFQ\N GHIWLLDD \2 $ X W K

KWWSV RSHQDXWKHQWLFDWLRQ RUJ LV XVHG ZLWK VRPH BGRX@A BAERVIGHUV 7
EXWWRQ WKDW RSHQV D GLDORJ WR ORJ L ®FW R WWKTRIMGADR ¥ O GHIQAN BW K @ O MHKCQHN 6 HF |
4HOGV ZLWK YDOLG FUHGHQWLDOV

ORUH GHWDLOV DERXWRIYQMGHENMWERDY DUH DYDEOREAO KRG XWKHOWDWLRQ
KWWSVY UFORQH RUJ DERXW

eXRy hmM #H2b

6\VWHF XQDBE®HQVEH XVHG WR PDQDJH

YUHH%6' VI\VBWONVWRWWSY ZZZ IUHHEVG RUJ FJL PDQ FJL"TXHU\ VA\VFWO PDN
JUHH%6' NHUQHO UXQQLQONROWHR BRGSBDQ EH XVHG WR WXQH WKH VI\VWHP

JUHH% 6' ORDIGBIRVGHU LV RQO\ORDGHG ZKHQ D )UHH%6' EDVHG VI\VWHP ERRWYV |
SDUDPHWHU WR WKH NHUQHO RUWR ORDGDQDGGLWLRQDO NHUQHO PRGXOH VX

JUHH%6' UF FRQI RISWALR@WWWSY ZZZ IUHHEVG RUJ FJL PDQ FJL"TXHU\ UF FRC
VIVWHP FRQ4JXUDWLRQ RSWLRQV WR WKH VIVWHP VWDUWXS VFKDSEWIBY WKH V
RSWLPL]JHG IRUVWRUDJH QRW DOO RI WKHVHUYLFHV PHQWLRQHG LQ UF FRQI
WKDW LQ )UHKMWRPL]HG UF FRQI RSWLRNY SWHDADREUE SARKDBT

'DUQLQYGGLQJID V\VFWOSD FOPPEBHEW RRIQ LV DQ DGYDQFHG IHDWXUH $ V\VFWO LPPH
NHUQHO UXQQLQJMMMWMHPHIL®E D ORDGHU FRXOG DGYHUVHO\ D«R FWW/HKH PELOLW)
WR VXFFHVVIXR QRERRWHDWH D WXQDEOH RQ D SURGXFWLRQ VI\VWHP EHIRUH WHVYV
WKDW FKDQJH

6LQFH VIVFWO ORDGHU DQG UF FRQIYDOXHV DUHVSHFL4F WR WKH NHUQHO SDUDF
RUWKHVHUYLFH WR FRQ4JXUH GHVFULSWLRQV DQG VXJJHVWHG YDOXHV FDQ EH IR
FLAF GULYHUDQG LQ PDQ\)VUHFWISR QY RGWKWSY ZZZ IUHHEVG RUJ GRF HQBS86 —62
ERRNV KDQGERRN

7RDGG D ORDGHUSIV\VF&®WR B Q 6)\R WIHRF X QD EIOHY/ F® L AMR DFFHVV WKH VFUHHQ VKR
JLIXUH

N d


https://console.cloud.google.com/apis/credentials
https://console.cloud.google.com/apis/credentials
https://openauthentication.org/
https://rclone.org/about/
https://www.freebsd.org/cgi/man.cgi?query=sysctl
https://www.freebsd.org/cgi/man.cgi?query=rc.conf
https://www.freebsd.org/doc/en_US.ISO8859-1/books/handbook/
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d @D

CANCEL

System Dataset

)LJ $GGLQJIJD 7XQDEOH

7TDEOHVXPPDUL]HV WKHRSWLRQV ZKHQDGGLQJD WXQDEOH

7DEOH $GGLQJD 7XQDEOH
BHWWLQJ 9DOXH " 'HVFULSWLRQ
9DULDEOH| VWULQJ 7KH QDPH RI WKH VIVFWO RUGULYHU WR ORDG
9DOXH LQWHJHU RU VWWIMDD YDO X H9 DRIL IVKIHHU WR WKH PDQ SDJH
IRUWKH VSHFL4F GUIHY-HAER UDMKFE R R N
KWWSV ZZZ IUHHEVG RUJ GRF HQB86 —-62 ERRN
IRUVXJIHVWHG YDOXHV
7\SH GURS GRZQ PH@XRLFHVRIUGIHE FRIQGVFWO
&RPPHQW | VWULQJ 2SWLRQDO (QWHUDGHVFULSWLRQ RIWKLV WXQDEOH
(QDEOHG | FKHFNER] "HVHOHFW WKLV RSWLRQ WR GLVDEOH WKH WXQDEOH Z

IRWHIV VRRQ ®\WBW®GGHG RUHGLWHG WKHUXQQLQJNHUQHO FKDQJHV WKDW YDU
HYHU ZKHR@QBODRWF FROQOXHLY FKDQJHG LW GRHV QRW WDNH H*HFW XQWLO WKH V\V!
WKH W\SH RIWXQDEOH FKDQJHV SHUVLVW DW HDFK ERRWDQG DFURVV®&B EOB&GHYV X
RSWLRQLVGHVHOHFWHG

(ILVWLQJ WXQDEOH®\DUMBXQWHGRWKDQJH WKH YDOXH RIDQ H[LWVVZ5@LW®XQDEQGE |
(GLWR UHPRYH D W X QD EXSHV IFROQ ¥ D @ &/ H

S5HVWDUWLQJ WKH YWHPLBEWHU PDNLQJ VIVFWO FKDQJHV LV UHFRPPHQGHG 6RPH V
VI\VWHP VWDUWXS DQG UHVWDUWLQJWKH V\VWHP JXDUDQWHHY WKDW WKH VHWWL
E\WKH UXQQLQJV\VWHP

N3


https://www.freebsd.org/doc/en_US.ISO08859-1/books/handbook/
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7KHZHELQWHUIDFHGRHVY QRW GLVSOD\WKH V\VFWQV WGEDW/COAJAHHSU H WHHHE Z&K H Q ) U |
ZLWK WKH VA\VFWOV VHW

LFSO DPSFGJMF WBS UNQ / DPSF

LFSO NFUBEFMBZ

LFSO EJSEFMBZ

LFSO GIMFEFMBZ

LFSO DPSFEVNQ

LFSO TVHIJIE@DPSFEVNQ

WGT UINFTUBNQ@QSFDJTJPO

OFU MJOL MBHH MBDQ EFGBVMU@TUSJDU@NPEF
WGT [GT NJO@BVUP@BTIJGU

'RQRWDGG RUHGLW WKHVHIBHERALQW WRWADNOWQGHU WKH VIVWHP XQXVDEOH

7KHZHELQWHUIDFHGRHVY QRW GLVSOD\WKH ORDGH UV WEDWDDOJHHSU H IKHHVE ¥ H Q ) U
ZLWK WKHVH ORDGHUV VHW

QSPEVDU ©'SFF/"4xn
BVUPCPPU@EFMBZ u &
MPBEFS@MPHP o'SFF/"4n
MPBEFS@NFOV@UJUMF a8FMDPNF UP 'SFF/"4n
MPBEFS@CSBOE ©'SFF/"4n
MPBEFS@WFSTJPO a ©

LFSO DBN CPPU@EFMBZ © o

EFCVH EFCVHHFS@PO@QBOJD

EFCVH EEC UFYUEVNQ QFOEJOH

IX IQUSS BUUBDI@HFOFSJD

WGT NPVOUSPPU UJNFPVU & &
JTQGX@MPBE ©:&4n

JOQNJ@MPBE ©o:&40
GSFFOBT@TZTDUM@MPBE ©:&4n

1JOU JTQ SPMF

IJOU JTQ SPMF

1IJOU JTQ SPMF

1IJOU JTQ SPMF

NPEVMF@QBUI &« CPPU LFSOFM CPPU NPEVMFT VTS MPDBM NPEVMFTa
OFU JOFU JQ BVUP@MJOLMPDBM = &
OFU JOFU UDQ SFBTT NBYRVFVFMFO
WGT [GT WPM NPEF

LFSO HFPN MBCFM EJTL@JEFOU FOBCMF
LFSO HFPN MBCFM VGT FOBCMF

LFSO HFPN MBCFM VGTJE FOBCMF
LFSO HFPN MBCFM SFJTFSGT FOBCMF
LFSO HFPN MBCFM OUGT FOBCMF
LFSO HFPN MBCFM NTEPTGT FOBCMF
LFSO HFPN MBCFM FYU GT FOBCMF
IJOU BIDJFN EJTBCMFE & o

IJOU BIDJFN EJTBCMFE u o

LFSO NTHCVGTJ[F o o

IX NGI NSTBT@FOBCMF © n

IX VIC OP@TIVUEPXO@XBJU

WGT OGTE GIB XSJUF

WGT OGTE GIB NBY@OGTET@QFS@GI
WN MPXNFN@QFSJPE

'RQRWDGG RUHGLW WKH GH&BEDOQWLVPXY QKEBOGNWIDXOW WXQDEOHY FDQ PDNH WKH V\V
7KH=)6 YHUVLRQ XVHG LQ GHSUHFDWHV WKHVH WXQDEOHYV

LWGT [GT XSIUF@MINJU@PWFSSJEF
WGT [GT XSIUF@MINJU@JOGMBUFE
WGT [GT XSIUF@MJINJU@NBY

NN
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WGT [GT XSIUF@MINJU@NJO
WGT [GT XSIJUF@MJINJU@TIJGU
WGT [GT OP@XSJUF@UISPUUMF

$IWHU XSIJUDGLQJIURP DQ HDUO LH WYXHHWWHLW RQRD EOHNII3BH DXWRPDWLFDOO\GHOH\
PDQXDOO\DGG WKHP EDFN

eXRR IT/ i2

JUHHIPP$6DV DQ LQWHJUDWHG XSGDWH VIVWHP WR PDNHLW HDV\WR NHHS XS WR GDW

eXRRXR S 2T 'BM; 7Q IT/ i2b

-WLVEHVWWR SHUIRUP XS GDW HV\DWWHP HY WHOH) THMIKE® R FOLHQWY FRQQHFWHG
RWKHU GLVN DFWLYLWA\JRLQJRQ ORVW XSGDWHV UHTXLUH D VIVWHP UHERRW 30D
WLPHVY WRDYRLG GLVUXSWLQJ XVHUDFWLYLWLHYV

7KH XSGDWH SURFHVV ZLOO QRW SURFHHG XQOHVV WKHUH LV HQRXJKIUHH VSDFH L
DVSDFHZDUQLQJ LVWKRWQPOXVHBOBHQWWR UHPRYH XQQHHGHG ERRW HQYLURQPH(

eXRRXk IT/ i2b M/ h® BMb

&U\SWRJIJUDSKLFDOO\VLIQHG XSGDWH 40HY BB RWHHGAW R WK S G R WIHG)HU BIHH[IL$EAL O L W\ L (
ZKHQ WR XSJUDGH WKHRWVVOHR. UBRDFAH QWWDNH LW SRVVLEOH WR WHVW DQ XSGDWH

JUHHPP$6H4QHV VRIWZDUH EUD Q MHUHDVZT@WQWRZ Q DV VHYHUDO WUDLQV DYDLODEOH IRU
LQWHUIDFH RQO\ GLVSOD\VWUDLQV WKDWFDQ EHVHOHFWHG DV DQ XSJUDGH

8SGDWH WUDLQV DUH ODEHOHG ZLWK D QXPHULF YHUVLRQ IROORZHG E\ D VKRUW G
XODUEXJ4[HVDQG QHZ IHDWXUHV 6XSSRUWHGRR®G HH FHHIUWH. R Q I/QRW HHDHL6 X S G D
HUDO VSHFL4F ZRUGV DUH XVHG WR GHVFULEH WKH W\SH RI WUDLQ

67%$%/00XJ 4[HVDQG QHZ IHDWXUHV DUHDYDLODEOH IURP WKL6W $¥UQ L @ DIWHD G |
WHVWHG DQG UHDG\WR DSSO\WR D SURGXFWLRQHQYLURQPHQW

ILIKWOILSSMULPHQWDO WUDLQ XVHG IRUWHVWLQ@J IXWXUH YHUVLRQV RI)UHH1$¢
6'. 6RIWZDUH 'HYHORSHU .LWWUDLQ 7KLV KDVDGGLWLRQDO WRROVIRUWHVW

:DUQLQDKH 8-ZLOO ZDUQ LI WKHFXUUHQWO\VHOHFWHG WUDLQ LV QRW VXLWHG IR
SURGXFWLRQ WUDLQ EH SUHSDUHG WR H[SHULHQFH EXJV RUSUREOHPV THVWHU\
DWWWSV EXJ L[V\VWHPV FRP

eXRRXj *?2+FBM; 7Q IT/ i2b

JLIXUH VKRZV DQ H[DP S GANVRWV WG DWFH HH Q

Ryy


https://bug.ixsystems.com
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W FreeNAS

o

FETCH AMD INSTALL UPDATES INSTALL MAMUAL UPDATE FILE

)LJ 8SGDWH 2SWLRQV

7KH V\VWHP FKHFNV GDLO\IRU XSGDWHV DQG GRZQORDGV DQ XSGDWHLIRQHLV DY
XSGDWHEHFRPHVDYDLODEOH 7KHDXWRPDWLFFKHFNDQG GRZQRIKRIFG RRESSDWH'
GDWHV 'DLO\DQG 'RZQO RDOGE E N#HYIDHYVEKE IR SHUIRUP DQRWKHU FKHEN IRU XSGDWHYV

7TRFKDQJH WKHWUDLQ XVHWKHGURS GRZQPHQXWRPDNHDGL*HUHQW VHOHFWLF

IRWHKHWUDLQ VHOHFWRU GRHVY QRW DOORZ GRZQJUDGHYV )RUH[DPSOH WKH678%¢
ERRWHGLQWRD 1LJKWO\ERRWHQYLURQPHQW RUD WUDLQ FDQQRW EH VHOHFYV
PHQW 7RJREDFNWRDQHDUOLHU YHUVLRQDIWHU WHVWLQJRUUXQQLQJD PRUHU
YLURQPHQW IRU WKDW HDUOLHU YHUVLRQ 7KLV VFUHHQFDQ WKHQ EH XVHG WR FKF

-Q WKH H[DPSOH)VKRZQ LIQIRUPDWLRQ DERXW WKH XSGDWH LV GLV3JHIDHBVORQJ 7
QRWHW LVLPSRUWDQW WR UHDG WKHUHOHDVH QRWHYVY EHIRUH XSGDWLQJ WR GHWEFE
LPSDFW WKH XVH RI WKH V\VWHP

RyYR
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W FreeNAS

o

FETCH AMD INSTALL UPDATES.  INSTALL MAMIAL UPDATE FILE

)LJ S5HYLHZLQJ8SGDWHYV

eXRRX9 a pBM; i?2 *QM};m" iBQM 6BH?2

$ GLDORJ WR VDY HPRKH YXYWWBBIHAIOHDSSHDUVY EHIRUH LQVWDOOLQJ XSGDWHV

Ryk
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E« FreeNAS
iX

Save configuration settings from this
machine before updating?

this system. Keep the configuration file
rom unauthorized access!

“ SAVE CONFIGURATION

FETCH AND INSTALL UPDATES INSTALL MANUAL UPDATE FILE

IRWHKHG6DYH &RQ4JXUDWLRQ GLDORJ FHGVEHE G VHDUEHDDFW KE X J KQWWUMH V¥ R ¥/
PHQGHG 6DYLQJEDFNXSV RIFRQ4JXUDWLRQ 40HVDOORZV UHFRYHU\RIWKH V\VWI
XUH

:DUQLQIHHS WKH VA\VWHP FRQ4JXUDWLRQ 40HVHFXUHDIWHU VDYLQJ LW 4KH VHFX
WLRQ 40H FRXOG EH XVHG IRU XQDXWKRWLYMGA\DHFHVYVY WR WKH )UHH1%$6

eXRRX8 TTHVBM,; IT/ i2b

ODNH VXUH WKH V\VWHP LVLQ D ORZ XVDJH VIWDVS® DVGH R ESIEHBADER Y H LQ
&OLKN&+ $1' —-167$// 83V8R(BPPHGLDWHO\ GRZQORDG DQG LQVWDOO DQ XSGDWH
7KBMDYH &RQ4IXIMIMLRQGLDORI DSSHDUV VR WKH FXUUHQW FRQ4JXUDWLRQ FDQ EF

$ FRQ4UPDWLRQ ZLQGRZ DSSHDUV EHIRUH WK B XS\ X8 B D W HY \D/QISOUHER R WHQV W H P
ORDGIWQVHW DQG &RAZFNBE@IZQORDGY DSSOLHV WKH XSGDWHYV DQG WKHQ DXWRPDYV
7KH XSGDWH FDQ EH GRZQORDGHG IRU D ODWHU P D Q¥®DOL X\B\G D /6 I VI IQREQUEH EXFORAM W
DIWHU G R Z QRORDIAR@ J

$33/<3(1'-1*83'"$V(LVLEOH ZKHQ DQ XSGDWH LV GRZQORDGHG DQG UHDG\WR LQVW
AUPDWLRQ ZLQGRZROGH/ANG B O LENILTQLBQVWDOOV WKH XSGDWH DQG UHERRWYV WKH \

Ry]j
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‘DUQLQEDFK XSGDWH FUHDWHY D ERRW HQYLURQPHQW -1 WKH XSGDWH SURFHVV G
UHPRYHROG ERRW HQYLURQPHQWY %RRW HQ WHBSRQPUHLEX W P DINRHRER Z QAL H
PHQVWSWDJH ZLOO QRWEHUHPRYHG -1VSDFHIRUD QHZERRW HQYLURQPHQW LV Q
6SDFHRQ WKH RSHUDWLQJ V\VWHP GHYLFH FEDQVEH MR B Q WD(Q L LFEHRGH QWD K H
ERRWHQYLURQPHQWY DEEBMWWRY HXWKHRU GHOHWH DQ\ERRW HQYLURQPHQWYV Wk

'XULQJWKH XSGDWH SURFHVYV D SUR RUHRMQGUHDIRXISDNS BHKPILWS GDWH XQWLO LW FRPS

eXRRXe J Mm HIT/ i2b

8SGDWHVY FDQ DOVR EHPDQXDOO\ GRZ®ORDHBHSIGDWHDSSOLHG LQ

IRWHDQXDO XSGDWHV FDQQRW EH XVHG WR XSJUDGH IURP ROGHU PDMRU YHUVLRQ

*RWRWWSYV GRZQORDGDIQGHUQGYVRXSIGDWH 40H RI WKHGHVLUHG YHUVLRQ O0ODQXIE
ZLWKBOVBM VQEBUF VOTJHOFE UBS

'RZQORDG WKH 40H WR D GHVNWRS RU ODSWRS FR B BXWHLU RARGHUHED QGRS R H 1 $ 6
GDWEOLAN7$// 0$18%/83'$7()—/(

TKBDYH &RQ4IXIDIMLRQGLDORIRSHQV 7KLV PDNHV LW SRVVLEOHWRVDYHD FRS\
WR HIWHUQDO PHGLD IRUEDFNXSLQFDVHRIDQ XSGDWH SUREOHP

$IWHU WKHGLDORJFORVHV WKHPDQXDO XSGDWH VFUHHQ LV VKRZQ

Manual Update

Update File Tem|

Update File (3)

After Update

CANCEL

Boot Environments
Advanced
Email

m Datase

7KH FXUUHQW YHUVLRIQ'/RMKRE® 188 YHUL4FDWLRQ

Ry9


https://download.freenas.org/
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6HOHFW WKH PDQXDO XS @DUREVEMHW R @ HEMMHY $1WHURBBBERRW WKH VAIVWHP DIWHU '
GDWH KDV EHHQ LQWW®RQGBB'GWRHEHFN.Q WKH XSGDWH $ SURJUHVV GLDORJLV GLVSC
'R QRMWOQWHUUXSW WKH XSGDWH

eXRk * b

JUHHPP$DQ DFW DV D &HUWL4FDWH $XWKRULW\ &% :KHQ HQFU\SWLQUWBE6VWRHRFR/6 FR(
HLWKHU LPSRUWDQ H[LVWLQJ FHUWL4FDWH RV WUHIPDW K HQAFLRHDW K HD) B IW$. 6l F D W t
FDWH ZLOO DSSHDU LQ WKH GURS GRZQ PHQXV IRUVHUYLFHVY WKDW VXSSRUW 66/ R

JRUVHFXUH /'$3 WKH SXEOLF NH\RIDQ H[LVWLQR X UFIRQ HHIHFSKY MUIHDIMMMEKR Q WKt
JUHHTPP$$\VWHP DQG XVHG RQ WKH /'$3 VHUYHU DOVR

JLIXUH VKRZV WKH VFUHHQ B\WWU BOVFNLQJ

COLUMNS ~ ADD

yLJ ~QLWLDO &$ 6FUHHQ

-l WKHRUJDQL]DWLRQ DOUHDG\KDV D &% WKH &$ FHUWLEFDWIE VYOQWNEHARPQ EH LPS
SRUWMRBVHH WKH FRQ4JXUDWLRQRSWHRGQXNKRRQIXQQUDEOH RSWLRQV DOBHWHXKPPDUL

Ry8



6°22L a RRXk@I3 b2 :mB/2- _2H2 b2 RRXKkK

CANCEL

yLJ ~-PSRUWLQJD &$
7DEOH -PSRUWLQJD &$ 2SWLRQV
6HWWLQJ 9DOXH " 'HVFULSWLRQ
—GHQWL4HUVWULQJ (QWHU D GHVFULSWLYH QDPH IRUWKH &$ XVLQJRQO\ D¢
VFRW DQG GDVWKDUDFWHUYV
7\SH GURS GRZQ PH@XRRVH WKH W\SH R &$- @ WRILFHYWHHP HGDRWH &$
~PSRUW &$
&HUWL4AFDWWWULQJ ODQGDWRU\ 3DVWHLQ WKH FHUWL4FDWH IRU WKH &$
3ULYDWH .HVWULQJ “ITWKHUHLV D SULYDWH NH\ BWVURFLAENMEZ L W K MUKHH
3ULYDWH NH\V PXVW EH DW OHDVW ELWV ORQJ
3DVVSKUDVWWULQJ “TWEKBLYDWHN SWRWHFWHG E\D SDVVSKUDVH HQWHU L\
LWLQ WKH &RQ4UP 3DVVSKUDVH 4HOG

7TRFUHDWHDQHZ &% 4UVW GHFLGH LILW ZLOO EHWKHRQO\&$ ZKLFKZLOO VLJQ FHI
EHSDUWRUWLAFDWWWSVYQ HQ ZLNLSHGLD RUJ ZLNL 5SRRWBFHUWL4FDWH

7RFUHDWH D &$ IRULQWHU®D D QG N R ¥ S WRQWNU QDOX&$ VKRZV WKH DYDLODEOH R
WLRQV

Rye


https://en.wikipedia.org/wiki/Root_certificate

6°'22L a RRXk@I3 b2 :mB/2- _2H2 b2

CANCEL

yLJ &UHDWLQJDQ -QWHUQDO &%

7TKHFRQ4JXUDEOH RSWLRQVDBEKG HMHQYERRGQIPWLQI WKH 4HOGV IRU WKH FHUWLA4F
SO\WKHLQIRUPDWLRQ IRUWKHRUJDQL]DWLRQ

7DEOH -QWHUQDO &% 2SWLRQV

BHWWLQJ 9DOXH  '"HVFULSWLRQ

-GHQWL4HUVWULQJ (QWHU D GHVFULSWLYH QDPH IRU WKH &$ XVLQJRQO\ D¢
VFRUWH DQG GDWKDUDFWHUYV

7\SH GURS GRZQ PH@XRRVH WKH W\SH RI &$- Q WRILFMHYWHHBPHGDRWH &$
-PSRUW &%

.H\/HQJWK| GURS GRZQ PHQRU VHFXULW\UHDVRQV D RVQIHPRFPPPIHQGHG

'"LJHVW $OJRGURS GRZQ PH@KH GHIDXOW LV DFFHSWDEOH XQOHVV WKH RUJDQL]DW

ULWKP DOJRULWKP

JLIHWLPH | LQWHJHU 7KHOLIHWLPHRID &$LVVSHFL4HG LQ GD\V

&RXQWU\ | GURS GRZQ PH@KWOHFW WKH FRXQWU\IRUWKH RUJDQL]DWLRQ

6WDWH VWULQJ (QWHU WKH VWDWH RU SURYLQFH RIWKHRUJDQL]DWLR

/IRFDOLW\ | VWULQJ (QWHU WKH ORFDWLRQ RI WKH RUJDQL]DWLRQ

2UJDQL]DWLRWQULQJ (QWHU WKH QDPH RIWKH FRPSDQ\RU RUJDQL]DWLRQ

(PDLO VWULQJ (QWHU WKH HPDLO DGGUHVV IRUWKH SHUVRQ UHVSRQV

&RPPRQ VWULQJ (QWHU WKH IXOO\ TXDOL4HG KRVWQDPH &RPIPRQWKH V!

1DPH IDPWXVWH XQLTXH ZLWKLQD FHUWL4FDWH FKD|LQ

6XEMHFW $OWWWHWL Q J OXOWL GRPDLQ VXSSRUW (QWHUDGGLWLRQDQ VSDFH

QDWH 1DPHV QDPHYV

7TRFUHDWHDQLQWHUPHGLDWH &$ ZKLFK LV SD UW RIRDMHHUNP IHGITRMMHFED HQ QVIHGVGW K

Ry

d



6°22L a RRXk@I3 b2 :mB/2- _2H2 b2 RRXKkK

RQHPRUHRSWLRQ WR WKH)\BYHHQ VKRZQ LQ

6LIQLQJ &HUWLAFDWWEXWBBREWRZQ PHQX LY XVHG WR VSHFLI\WKH URRW &$L
7KLV &% PXVW 4UVWEHLPSRUWHG RUFUHDWHG

-PSRUWHG RUFUHDWHG &$V DU H \D/GMEHHESS MV FKHOARWIXHPWOQNMVAL Q WKLY VFUHHQ LQGLFDW
WKH &$ ZKHWKHU LW LVDQLQWHUQDO &% ZKHWKHU WKH LVVXHULV VHOI VLIQHG
RIWKH &% WKHGDWHDQG WLPH WKH &% ZDV FUHDWHG DQG WKHGDWHDQG WLPH W

&OLFNSWLRQV RQDQH[LVWLQJ &$ WR DFFHVV WKHVH FRQ4JXUDWLRQ EXWWRQYV
9LHZXVH WKLV RSWLRQ WR YLHZ WKH FRHUH @ BV YD R UL R/ WG QM W H 4 H U
6LIQ &KV HG WR VLIQ LQWHUQDO &HUWLA4FDWH 6 16 @ WGIRSHIW HAFOWRHDMDIWGEE X V

([SRUW &HUWSUWURPEWY WR EURZVH WR WKH ORFDWLRQ WR VDYH D FRS\ RI WKH &
FRPSXWHUEHLQJ XVHG WR DPRFHVWMWKH J)UHH1$6

([SRUW 3ULYDWWHRPSWY WR EURZVH WR WKH ORFDWLRQ WR VDYH D FRS\ RI WKH &
SXWHU EHLQJ XVHG WR DFFNVWWHPH YKHM RBBWLRQ RQOVDSSHDUV LI WKH &% KDV

'"HOHVWMWRPSWV IRUFRQ4UPDWLRQ EHIRUHGHOHWLQJ WKH &$

eXRj *2 iB}+ i2b

JUHH?P$DQ LPSRUW H[LVWLQJ FHUWL4FDWHY FUHDWHQHZFHUWL4FDWHY DQG LV\
DWHG FHUWL4FDWHYV FDQ EH VLIJQHG E\WKH &$ ZKLFK ZDW% SUBHDWIHR XVO\ LPSRUWHG R

JLIXUH VKRZV WKH LQLWLDO V F WNWWHRWH W EOED W HYJ

W FreeNAS

an n / Certificates

COLUMNS ~

yLJ -QLWLDO &HUWL4FDWHYV 6 FUHHQ

Ry3



6°'22L a RRXk@I3 b2 :mB/2- _2H2 b2

7TRLPSRUWDQH[LVWLQJ$'HDW GAFIDWAW HARALS-RIUW & H Y WIAFD WKRZV WKH RSWLRQV
KHQ LPSRUWLQJD FHUWL4FDWH FKDLQ SDVWH WKH SULPDU\FHUWL4FDWH IROOR.
ORZHG E\WKHURRW &$ FHUWL4FDWH

7TKHFRQ4JXUDEOH RSWLRQV DDHEUXPPDUL]HG LQ

W FreeNAS

-

D. -

CANCEL

yLJ -PSRUWLQJD &HUWL4FDWH
7TDEOH &HUWLAFDWH -PSRUW 2SWLRQV
6HWWLQJ ‘ 9DOXH ‘ '"HVFULSWLRQ
-GHQWL4HUVWULQJ (QWHU D GHVFULSWLYH QDPH IRUWKH FHUWL4FDWH XV
XQGHUVERDRYG GDVWKDUDFWHUYV
7\SH GURS GRZQ PH@XRRVH WKH W\SH RI FHUW L 4RQDWHH GRIKMR BSFHIWDIMHD W H
FDWHGOLIJQLQ DSHPSRVUW &HUWLA4FDWH
&HUWL4AFDWWWULQJ 3DVWH WKHFRQWHQWY RI WKHFHUWL4FDWH
BULYDWH .HVWULQJ 3DVWH WKH SULYDWH NH\DVVRFLDWHG ZLWK WKH FHUYV
EHDWOHDVW ELWV ORQJ
3DVVSKUDYNWULQJ -l WKH SULYDWH NH\ LV SURWHFWHG E\D SDVVSKUDVH
SHDW LWSROQWKH 3DV VAAKW® VH

7TRFUHDWHD QHZ VHOI VLIQHGFSWRQWHDW B OVEHRJWKHHRIKXWHR SWLRQMWKIRZQ LQ
7TKHFRQ4JXUDEOH RSWLRQV DDEHEUXPPKOHUQ FRPSQHWLQJ WKH 4HOGV IRU WKH FHUWL
XVHWKHLQIRUPDWLRQ IRUWKHRUJDQL]DWLRQ 6LQFH WKLV LVDVHOI VLIQHG FHL
DWHG ZISWSD JH DVWKHVLIQLQJDXWKRULW\

RyN



6°22L a RRXk@I3 b2 :mB/2- _2H2 b2 RRXKkK

CANCEL

yLJ &UHDWLQJD 1HZ &HUWLA4FDWH
7DEOH &HUWL4FDWH &UHDWLRQ 2SWLRQV
BHWWLQJ ~ 9DOXH " 'HVFULSWLRQ
—GHQWL4HU | VWULQJ (QWHU D GHVFULSWLYH QDPH IRUWKH FHUW|L4FDWH
PHULF XQGH@®VFAGKDWKDUDFWHUV
7\SH GURS GRZQ PH@XRRVH WKH W\SH RI FHUW L 40D RIX®R ESFHHMWD & FID W

WL4FDWH 6LJQ LIFFPSRUW &HUWLAFDWH
6LIQLQJ &HUWIGBRWIBRZQ PH@KMOHFW WKH &$ ZKLFK ZDV SUHYLRXVO\ LRSRUWHG F
$XWKRULW\ SDJH
"H\/HQJWK GURS GRZQ PHQRU VHFXULW\UHDVRQV D RVQIFPRPPRPIHQGH G
"LJHVW $SOJRULWKERS GRZQ PHQKH GHIDXOW LV DFFHSWDEOH XQOHVV WKH|RUJDQL
IHUHQW DOJRULWKP

JLIHWLPH CLQWHJHU 7KH OLIHWLPH RIWKH FHUWL4FDWH LV VSHFL4HG LQ
&RXQWU\ GURS GRZQPH@KMOHFW WKH FRXQWU\IRUWKH RUJDQL]JDWL|RQ
6WDWH VWULQJ BWDWHRU SURYLQFH RIWKH RUJDQL]DWLRQ
JRFDOLW\ VWULQJ /RFDWLRQ RIWKHRUJDQL]DWLRQ
2UJDQL]DWLRQVWULQJ 1IDPH RIWKHFRPSDQ\RURUJDQL]DWLRQ
(PDLO VWULQJ (QWHU WKH HPDLO DGGUHVV IRUWKH SHUVR|Q UHVSF
&RPPRQ 1DPH| VWULQJ (QOWHU WKH IXOO\ TXDOL4HG KRVWQDPH )4'1l RI WKI
&RPPRQ 1PXWWH XQLTXH ZLWKLQ D FHUWL4FDWH FK
6XEMHFW $0 W HOWQDMWX OXOWL GRPDLQ VXSSRUW (QWHUDGGLWLRQDO GRP
1DPHV UDWH WKHP ZLWK D VSDFH

-l WKH FHUWL4FDWH LV VLIQHGE\DQ H[WHUQDO &% VXFKDV 9HULVLJQ LQVWHDG F

RRy



6°'22L a RRXk@I3 b2 :mB/2- _2H2 b2

VHW WAIISMWRHUWL4FDWH 6LJQK& RSMTDR-QMYVDURP GLYVSOD\ EXW ZBWXROQN WIKBWL4FD W
$XWKROUQSV AH WAHGIG V

&HUWL4FDWHY WKDW DUHLPSRUWHG VHOI VLIQHG RUIRU ZKLFK D FHUWL4FDWH V
WB\WWHRHUWL4FRQWHW H[DPSOH)VKRZIQ LIQVHO| VLIQHG FHUWL4FDWH DQG D FHUWL
TXHVW KDYH EHHQ FUHDWHG IRU W K&\ &RP ISPQKG R/ 00 QU] DAH®RBDHUWLA4FDWH ZDV LV
LQWHUQDO &3\ GRPISGMYG WKH DGPLQLVWUDWRU KDV QRW \HW VHQW WKH FHUWL4F
VR WKDW LW FDQ EH VLJQHG 2QFH WKDW FHUWL4FDWH LV VLIQHG DQG UHWXUQHG E
D QHZ FHUWL4FDRSRVMMEWBAKILAFIDIWNH Y WKH FHUWL4FDWH DYDLODEOH DV D FRQ4JX
LQJFRQQHFWLRQYV

W FreeNAS

iX

a £ Certi Q, Filter Certificates COLUMNS ~

Name ssuer | Name Fro| Until

General

NTP Servers

Boot Environments

)LJ ODQDJLQJ &HUWL4FDWHYV

&OLFNLQRIWLRQV IRUDQ HQWUNVKRZV WKHVHFRQ4JXUDWLRQ EXWWRQV

9LHZXVH WKLV RSWLRQ WR YLHZ WK H FRRAUH @ WYY RUHNMR/ WE QW W H4 H U

([SRUW &HUW.BFBWB FRS\ RI WKH FHUWL4FDWHRU FHUWL4FDWH VLIJQLQJ UHTXI
DFFHVV WKH ) WNWHW$6F )RUD FHUWL4FDWH VLIQLQJUHTXHVW VHQG WKH H[SRU!
VLIQLQIJDXWKRULW\VR WKDW LW FDQ EHVLJQHG

([SRUW 3ULYDWDK HMAD FRS\ RI WKH SULYDWH NH\DVVRFLDWHG ZLWK WKH FHUWL
TXHVW WR WKH VAIVWHP EHLQJ XVHGPWRW¥FHRAVY WKH )UHH1%$6

'"HOHWHXVHG WR GHOHWHD FHUWL4FDWH RUFHUWL4FDWH VLIQLQJUHTXHVW

RRR



6°22L a RRXk@I3 b2 :mB/2- _2H2 b2 RRXKkK

eXR9 amTTQ i

7KH)UHHRIBBES SRBWLRQ VKRZQUH) SURYLGHV D EXLOW LQ WLFNHWLQJ V\WWHP IRU J
DQGIHDWXUHUHTXHVWYV

Description *

yLJ 6XSSRUWOHQX

7KLV VFUHHQ SURYLGHV D EXLOW LQ LYWXH VDB B ANR W VIRVEDAMHHESX® W. [V\VKHQV FRP
XVLQJ )UHHEDSBIWUDFNHU IRUWKH 4UVW WLPH JRS5WR WEBNDGWZ 4 BDLRXHNV MOKH NRW R HD Q
WR WKHUHIJLVWUDWLRQ HPDLO 7KLV ZLOO FUHDWHD XVHUQDPHDQG SDVVZRUG ZK
UHFHLYH QRWL4FDWLRQV DV WKHUHSRUWY DUHDFWLRQHG

%HIRUH FUHDWLQJD EXJUHSRUW RU IHDWXUH UHTXHVW HQVXUH W KDAWABY H[LV WL
EXJ L[V\VWHPYI BRRRPLODU LVVXH LV DOUHDG\ SUHVH QM) R R4 B R QFRRVGE H B @/ IRIU N H
WKDW LVVXH DGGLQJQHZLQIRUPDWLRQ WR KHOS VRO Y HIOWR \RHEGA M/ IRIODVIALE D VWWHXBI V K-
QHZLVVXHDQG UHIHUWR WKH SUHYLRXV LVVXH

IRWHSGDWH WKH VAIVWHP WR WKH ODWHVW YHUVLRQRI67%$%/(DQG UHWHVW EHIRU|
WKH VRIWZDUH PLIJKW KDYHDOUHDG\4[HG WKH SUREOHP

7TRIHQHUDWHD UHSRUW XXISGRWWHHILPRPEQHWH WKHVH 4HOGV
SVHUQDA®WHU WKH ORJLQ QDPH FUHD W HKGVZAKHQ UEILVWHUWRIPDW RP
3DVVZRHQ@QWHU WKH SDVVZRUG DVVRFLDWHG ZLWK WKH UHJLVWHUHG ORJLQ QD
7T\SHVHOMWKWKHQ UHSRUWLQJ PHDMWZARKKHORIHTXHVWLQJ D QHZ IHDWXUH

RRk


https://bug.ixsystems.com
https://bug.ixsystems.com
https://bug.ixsystems.com
https://bug.ixsystems.com

6°'22L a RRXk@I3 b2 :mB/2- _2H2 b2

&DWHIRMKLY GURS GRZQ PHQX LV HPSWBX g WQ D REDHMABWHJHGWHUHG 7KH 4HO
UHPDLQV HPSW\LIHLWKHU YD O X H8WHIUARUGIHNAW B MD OWWKGDWHG SRVVLEOH |
JRULHV DUH SRSXODWHG WR WKH GURS GRZQ PHQX 6HOHFW WKHRQH WKDW EH
UHSRUWHG

SWWDFK '"HEFDEOLQJ WKLV RSWLRQ LV UHFRPPHQGHG VRDQRYHUYLHZ RI WKH V
DQG FRQ4JXUDWLRQLVY DXWRPDWLFDOO\JHQHUDWHGDQG LQFOXGHG ZLWK WK/
WR WKH WLFNHW FDQ WDNH VRPH WLPH $Q HUURU ZLOO RFFXU LI WKH GHEXJ LV

6 XEMHFQWHU D GHVFULSWLYH WLW G ERMIHBVWHVWLIW NBW\ WRRIRRG VLPLODU UHSRL

'"HVFULSWIKRQHU D RQH WR WKUHH SDUDJUDSK VXPPDU\RIWKHLVVXH WKDW GH
FDEOH ZKDW VWHSV FDQ EH WDNHQ WR UHSURGXFH LW

&OLFWWOWR DXWRPDWLFDOO\JHQHUDWH DQGEXSORDGWKH UHSRUW WR WKH
KWwWsV MLUD L[V\VWHPV FRP SURMHFWYV 1$6 LVVXHV 7KLV SURFHVV FDQ WDNH
FROOHFWHG DQG VHQW

$IWHU WKHQHZWLFNHW LV FUHDWHG WKHWLFNHW 85/LV VKRZQ IRUYLHZLQJRU X

RRj


https://jira.ixsystems.com/projects/NAS/issues

*> Shil_
alollL

h aEa

7KH 7DVNV VHFWLRQ RI WKHZHELQWHUIDFHLY XVHG WR FRQ4JXUH UHSHWLWLYH W
&URQ -BBVH VFKHGXOHV D FRPPDQG RUVFULSW WRDXWRPDWLFDOO\H[HFXYV

-QLW 6KXWGR3DIHULSFRY4IXUHVY D FRPPDQG RUVFULSW WR DXWRPDWLFDOO\
VWDUWXS RUVKXWGRZQ

5V\QF 7 DSYDIIWH VFKHGXOHY GDWD VIQFKURQL]DWLRQ WR DQRWKHU VA\VWHP

6 0% 5 7 7SNIHV VFKHGXOHYV GLVN WHVWYV

BHULRGLF6QDSYIORAW 7DWRFKHGXOHY DXWRPDWLF FUHDWLRQ RI 40HVA\VWHP VQEL

SHSOLFDWLERIHDOVNDXWRPDWH WKHUHSOLFDWLRQ RIVQDSVKRWYVY WR D UHPRW

5HVLOYHU SDURULWRRQWUROV WKH SULRULW\RIUHVLOYHUV

6FUXE 7 [5\DNW VFKHGXOHV VFUXEV DV SDUW RIRQJRLQJGLVN PDLQWHQDQFH

&ORXG 6\QFSFMNY VFKHGXOHV GDWD VIQFKURQL]J]DWLRQ WR FORXG SURYLGHU
(DFKRIWKHVH WDVNV LV GHVFULEHGLQ PRUHGHWDLO LQ WKLV VHFWLRQ

I1RWHA\ GHI|DXFOUXE 7 C5\DNJ'W DUHUXQRQFHDPRQWK E\DQ DXWRGPDW LS D OOA\VRNNH DV
SDJH DBHG LRGLF 6QDSGORW 7DWPXYW EH VHW XS PDQXDOO\

dXR **QM CQ#b

FURQ KWWSV ZZZ IUHHEVG RUJ FJL PDQ FJL"TXHU\ FURQ LV D GDHPRQ WKDW UXC
VFKHGXOHDV DVSHFL4HG XVHU

IDYLIDWBVMWR&URQ -REE® FOLANR FUHDWH DHURQHVKERZYVY WKH FRQ4JXUDWLRQ VFUH'€E
DSSHDUYV

RR9


https://www.freebsd.org/cgi/man.cgi?query=cron
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CANCEL

yLJ &UHDWLQJD &URQ -RE

7TDEOHOLVWY WKHFRQ4JXUDEOHRSWLRQVIRUD FURQ MRE

7DEOH &URQ -RE 2SWLRQV
6HWWLQJ 9DOXH  '"HVFULSWLRQ
"HVFULSWLURWWULQJ (QWHUD GHVFULSWLRQ RI WKH FURQ MRE

&RPPDQG GURS GRZQ PHQAWHUIWEEB SWRKWWKHFRPPDQG RUVFULSW WR EH UXQ -
VFULSW WHVWLQJLWDWWKHFRPPDQG OLQH LV UHFRI
ZRUNYV
5XQ $V 8VHUVWULQJ 6HOHFW D XVHUDFFRXQW WR UXQ WKHFRPPDQG 7KH X
PLVVLRQV DOORZLQJWKHP WR UXQ WKHFRPPODQG RUYV
6FKHGXOHDGURS GRZQPH@KOHFW KRZRIWHQ WR UXQ WKH FERQOGARE &KRLFHV D

&URQ -RE "HHNORQW KREXVWRP OBMRWWRR RSHQ WKHDGYDQFHG
VFKHGXOHU

+LGH 6WDQGAKHF NER] +LGHVWDQGDUG RXWSXW VWGRXW IURP WKH FRPPDQ

2XWSXW VWDQGDUG RXWSXW LV PDLOHG WR WKH XVHU DFFRXQV
FRPPDQG

+LGH 6WDQGAKHF NER] +LGHHUURU RXWSXW VWGHUU IURP WKH FRPPDQG :K

(UURU RXWSXW LV PDLOHG WR WKH XVHUDFFRXQW FURQ XVHC

(QDEOH FKHFENER] (QODEOH WKLV FURQ MRE :KHQ XQVHW GLVDEOH WKH FI
LQJ LW

&URQ MREV DUHNDWRNARURY -REVYV WDEOH GLVSOD\V WKH XVHU FRPPDQG GHVFULSYV
ZKHWKHU WKH MRELVHQDEOHG 7KLV WDEOHLVDGMXVWDEOH E\ VHWWARYJ WKH GL
JOWR GLVSOD\DOO RSWLRQY LDSWKIR @\DHE H WEBVE RZ(A/IKBAQ'GI O HRMMWV LR Q V

RRS8



6°22L a RRXk@I3 b2 :mB/2- _2H2 b2 RRXKkK

1RWH VIPEROVDUHDXWRPDWLFDOO\HVFDSHG DQG GR QRW QHHG WR EH SUH4[HG Z
EBUF : N BEQDFURQ MREWR JHQHUDWHD 40HQDPH EDVHG RQ WKH GDWH

dXk AMBifa?mi/QrM a+ BTib

JUHHPP$SURYLGHYVY WKH DELOLW\WR VFKHGXOH FRPPDQGV RUVFULSWV WR UXQ DW V
*RWRDVINV-QLW 6KXWG RYQGEF®RLBN YV

W FreeNAS
=) r =

E a

B enabled

CANCEL

yLJ $GG DQ -QLW 6KXWGRZQ &RPPDQG RUBFULSW
7DEOH —QLW 6KXWGRZQ &RPPDQG RUGBFULSW 2SWLRQV
6HWWLQJ 9DOXH  '"HVFULSWLRQ
7\SH GURS GRZQ PH@KOKRWPDQRU DQ H[HFX\V8BDEBDSMRUQ H[HFXWDEOH VFUL
&RPPDQG RWWULQJ _BERPPDQGVHOHFWHG HQWHU WKH FRPPDQG ZLWK DQ\
BFULSW 6FULSYWHOHFWH@ BRZ¥N WR VHOHFW WKH VFULSW IUF
LQJ SRRO

*QMIBMm2/ QM M2ti T ;2

RRe



6°'22L a RRXk@I3 b2 :mB/2- _2H2 b2

h #H2 dXk +QMiBMm2/ 7°QK T 2pBQmb T ;2
- BHWWLQJ 9DOXH " 'HVFULSWLRQ
"KHQ GURS GRZQ PH@KOHFW Z K&IROPW R B G F U IUS\VQ V
3UH -®IDWO\LQ WKH ERRW SURFHVV DIWHU PRXQW|
DQG VWDUWLQJ QHWZRUNLQJ
3RVW DOV WKH HQG RI WKH ERRW SURPHAHW [EHIRUH
YLFHV VWDUW
6KXWGRDQULQJ WKH VIVWHP SRZHU Re SURFHVYV

(QDEOHG FKHENER] (QDEOH WKLV WDVN 8QVHW WR GLVDEOH WKH WDVN ZL

6FKHGXOHG FRPPDQGV PXVWEHLQ WKHGHIDXOW SDWK 7KHIXOO SDWK WR WKH FR
WU\ 7KH SDWK FDQ EXMW BV WHAXAIBDKE O @ N\EeH SDJH :KHQ DYDLODEOH WKH SDW
FRPPDQG LV VKRZQ

<SPPUIGSFFOBT _> XIJDI MT
CJO MT

KHQ VFKHGXOLQJD VFULSW WHVW WKH VFULSW 4UVW WR YHULI\LW LV H[HFXWDEO

IRWH-QLW VKXWGRZQ VFULSWV DUH UXQ ZLWK

~QLW 6KXWGRZQ WDVNVDUINWQKRZEKXWY GRZQGFEESMRQV | R U (05 VRIM 0 MARKD W
WD VN

dXj bvM+ h bFb

5VIOKWWSYV zz7zzZ VDPED RUJ IWS UV\QF UVIQF KWPO LV D XWLOLW\WKDW FRSLHV
RWKHURYHUD QHWZRUN 2QFH WKHLQLWLDO GDWD LV FRSLHG UV\QF UHGXFHV WK
VHQGLQIJRQO\WKHGL*HUHQFHV EHWZHHQ WKH VRXUFHDQG GHVWLQDWLRQ 40HV
RQPXOWLSOH VI\VWHPV RUIRUFRS\LQJ40OHVY EHWZHHQ VA\VWHPYV

5VIQFLVPRVW HeHFWLYH ZKHQ RQO\D UHODWLYHO\VPDOO DPRXQWRRHVOKIF GDWD K
LWDWLRQV ZKHQ XVLQJ UVI\QF KMWMKSVY. Q GRUXRPWVWHYHHQDYV RUJ LQGH[ SKS"WKUHDGV
SHUPLVVLRQV VXSSRUW IRU ZLQGRZV GDWDVHWYV JRUODUJHDPRXQWYV RI G|
WKH SUHYLRXV FRS\ RUS5HQGREVWOSINIJIHOVNDUH RIWHQ WKHIDVWHUDQG EHWWHU \

5VI\QFLVVLQJOH WKUHDGHG DQGJDLQV OLWWOHIURPPXOWLSOH SURFHVVRU FRUHI
XVRBHSFQ STIIRP WHKHI SDJH

%RWKHQGV RIDQUV\QF FRQQHFWLRQ PXVW EH FRQ4JXUHG

WKH UV\QF VWKHYWV\VWHP SXOOV UHFHLYHV WKH GDWIB87KQWYKWWRBP 4 ¥YXUHD H U
WLRQ H[DPSOHV

WKH UV\QF POKIHNQWVWHP SXVKHY VHQGV WKH GDWD 738L6W\)\ WWHFRQWHIHDUH
WLRQ H[DPSOHYV

JUHHP$BDQ EH FRQ4JXUHG DUNKNQ W REIW @A Q F V HAKYHRISSRVLWH HQG RI WKH FRQQHFV
EHDQRWKHU§ WKHHWS$I® RUDQ\RWKHU VIVWHP UXQ QLWH URLQR OWRY) QB G BHEN H V
ZKLFK GDWD LV VIQFKURQL]JHG EHWZHHQ WKH WZR VI\VWHPV 7R ¥V \QFKWHPYL JFHUG DWD
WKHV\QF WQ WHW\QF FOLHQW

JUHHPP$$XSSRUWV WZR PRGHV RIUVI\QF RSHUDWLRQ

UV\QF PRGXOHIRRRWWY D GLUHFWRU\WUHH DQG WKH FRQ4JXUHG VHWWLQJV R
EROLF QDPHRYHUDQ XQHQFU\SWHG FRQQHFWLRQ 7KLV PRGHUHTXLUHV WKDW
4QHG RQ WKH UV\QF VHUYHU -W FDQ EMZHEIQMVE H. Q! DVEHH Y QISR 6 F
&RQ4JXBW\QF ORGXDRWKHU RSHUDWLQJ VI\VWHPV WKW PRGXOHILY GH4QHG LQ
KWWSV ZZZ VDPED RUJ IWS UV\QF UV\QFG FRQI KWPO

RRd


https://www.samba.org/ftp/rsync/rsync.html
https://forums.freenas.org/index.php?threads/impaired-rsync-permissions-support-for-windows-datasets.43973/
https://forums.freenas.org/index.php?threads/impaired-rsync-permissions-support-for-windows-datasets.43973/
https://www.samba.org/ftp/rsync/rsyncd.conf.html

6°22L a RRXk@I3 b2 :mB/2- _2H2 b2 RRXKkK

UVIQF RYHWG6QFKURQL]JHVRYHUDQHQFU\SWHG FRQQHFWLRQ 5HTXLUHV WKH F|
KRVW SXEOLF NH\V

7KLV VHFWLRQ VXPPDUL]HVY WKH RSWLRQV ZKHQ FUHDWLQJDQ UVI\QF WDVN -W WKF
WZHHQ WZR )UWWMEPV IRUHDFK PRGHRIUV\QF RSHUDWLRQ

IRWHIWKHUHLY D4UHZDOO EHWZHHQ WKHWZR VA\VWHPV RU LI WKHRWKHU V\VWHP
7&3 SRUW LVDOORZHG

JLIXUHVKRZV WKH VFUHHQ WKDW DS SHDUNVINW®D © D DMIERQ FINRDE O HV X P
PDUL]JHVY WKH FRQ4JXUDWLRQ RSWLRQV DYDLODEOH ZKHQ FUHDWLQJDQ UV\QF WDV

]

Rsync Task

L]
W
[

O

BOODOO

yLJ $GGLQJDQ 5V\QF 7DVN
7DEOH 5VI\QF &RQ4JXUDWLRQ 2SWLRQV
6HWWLQJ 9DOXH  '"HVFULSWLRQ
3DWK EURZVH EXWWRWQURAVRIWKH SDWK WR EH FRSLHG 3DWK OHQJWKV FDQ
FKDUDFWHUYV

8VHU GURS GRZQ PH@KMOHFW WKH XVHU WR UXQ WKH UVIQF WDVN 7KH XVHU

SHUPLVVLRQV WR ZULWH WR WKH VSHFL4HG GLUUHFWRU
SHPRWH +RVWNULQJ (QOWHU WKH -3 DGGUHVV RUKRVWQDPH RI WKH|UHPRWH

VWRUH WKH FRS\ 8V N WWHKUHQIRRHPHUN PLR WHK BIKORWHN
QDPH GL*HUV RQ WKH UHPRWH KRVW
SHPRWH 66+LQWHJHU 2Q0\DYDLOSD/EQH RQHRREBH $OORZV VSHFLI\LQU DQ 66+
3RUW RWKHU WKDQ WKH GHIDXOW RI

*QMIiBMm2/ QM M2ti T ;2

RR3
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- BHWWLQJ
5V\QF PRGH

9DOXH

h #H2 dXj

H GURS GRZQ PH@KH FKRLFBV\DFHRBRGH BV\QF R Y HRREBH

+QMiBMm2/ 7°QK T 2pBQmb T ;2
'HVFULSWLRQ

5HPRWH OR
XOH 1DPH

GVWULQJ

$W OHDVW RQH PRGXOH PXYWEHAG ARQHG LQ
KWW SV
VHUYHU R VQQW KR RIDHHRWKHU V\VWHP

ZzZZ VDPED RUJ IWS UV\QF UV\QFG FRQI

KW |

5HPRWH 3D

WWW UL QJ

WKDW WKH SDWK OHQJWK FDQQRW EH JUHDWH

2QO0\DSSHDUV ZKiWQ QN RY HRREBH (Q W HHJ LW K. Q J
SDWK RQ WKH UHPRWH KRVW WR V\@BOWLSWRKRORH H[DPSC

UWKDQ

9DOLGDWH
PRWH 3DWHK

S5SHKHFENER]

9HUL4HV WKH H[LV SHHRRFWHR 3 WK

'LUHFWLRQ

'"HIDXOW LV WR SXVKWRDUHPRWH KRVW

GURS GRZQ PHOXUHFW WKH 5RZ RI WKH GDWD WR WKH BXRRWKERVW &

BKRUW 'HV
WLRQ

EWMSU L Q J

(QWHUD GHVFULSWLRQ RI WKH UVIQF WDVN

6FKHGXOH

WEKWHRS GRZQ PH

1T@XRRVHKRZ RIWHQ WR UXQ WKH RO/ AGKRNPNY DUH

5V\QF 7DVN ORQWHKRE\XVWRPOBMKWWMRR RSHQ WKHDGYDQFHG VFKHG

SHFXUVLYH FKHFNER] BHW WR LQFOXGH DOO VXEGLUHFWRULHV RI WKH VSHFL
VHW RQO\WKHVSHFL4HG GLUHFWRU\LV LQFOIXGHG

7LPHV FKHFENER] 6HW WR SUHVHUYH WKH PRGL4FDWLRQ WLPHV Rl 40HV

&RPSUHVV| FKHFNER] 6HW WR UHGXFH WKH VL]JH Rl WKH GDWD WR WUPQVPLW
VORZ FRQQHFWLRQV

SUFKLYH FKHFNER] "KHQ VHW UV\QF LVUXQ UHFXUVLYHO\ SUHVHUYLQJ V\
VLRQV PRGL4FDWLRQ WLPHV JURXS DQG VSHFLDO 40
RZQHU GHYLFH 40HV DQG VSHFLDO 40HV DUH|DOVR SL
STZOD SMQUHP%

"HOHWH FKHFNER] 6HW WR GHOHWH 40HV LQ WKH GHVWLQDWLRQ GLUHFW
VRXUFH GLUHFWRU\

AXLHW FKHENER] BHW WR VXSSUHVV LQIRUPDWLRQDO PHVVDJHY IURP Wt

SUHVHUYH|SHRHFNER] 6HW WR SUHVHUYH RULJLQDO 40H SHUPLVVLRQV 7KLV

PLVVLRQV LV VHWRRRV

SUHVHUYHHFKHFNER] ([(WHQGHG DWWWMESMVHNQ ZLNLSHGLD RUJ ZLNL ([WHC

WHQGHG DW DUH SUHVHUYHG EXW PXVW EH VXSSRUWHG E\|[ERWK V\

WULEXWHV

"HOD\ 8SGDWHWFNER] 6HW WR VDYH WKH WHPSRUDU\ 40H [URP HDFK XSGDWH ¢
GLUHFWRU\ XQWLO WKHHQG RI WKH WUDQVIHU ZKHQ D¢
UHQDPHG LQWR SODFH

(IWUD RSWLRQWLQJ $GGLWURQDOKWWS UV\QF VDPED RUJ IWS UV\QF UV\
WLRQV WR LQFOXG HKDRWHWHWMHPXVW EH HVFDSHG ZLW
VODYKUYURU XVHG LQVLGH VLQJIDHITXRWHV

(QDEOHG | FKHFNER] (QODEOH WKLV UV\QF WDVN 8QVHW WR GLVDEOH WKLV U

LQJLW

—IWKH U\WQF VHUYHU UHTXLUHV SDVVZRQBTDNXW B B QBN MAFD W LR G 0 H (L \@HNE\W U D
RSWLRHDG UHSODHEQJI*-&/".ZLWK WKHDSSURSULDWH SDWK WR WKH 40H FRQWDLQ

&UHDWHG UV\QF WDV EV\DFH D&NMFHGSMQL R Q V

5XQ 1RZ

IRUDQ HQWU\ WR GG V'EO B \WREHK

dXjXR _bvM+ JQ/mH2 JQ/2

WWRQV |

7KLV FRQ4JXUDWLRQ H[DPSOH FRQ4JXUHV UV\QF PRGXOH PRGH ERWWZHHWQ WKH WZR
KDV H[LVWLQINGWNPIBM JNBWRZLOO EHWKH UV\QF FOLHQW PHDQLQJ W

QHHGV WR EH GH4QHG

-WzZLB@896EH UHIHUUHG WR DV

KDVDQH[LVWLQJ SRRO GQFRREBW ZLOO EH WKH UV\QF VHUYHU PHDQLQJW

RRN


https://www.samba.org/ftp/rsync/rsyncd.conf.html
https://en.wikipedia.org/wiki/Extended_file_attributes
http://rsync.samba.org/ftp/rsync/rsync.html
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WKH FRQWHNDWVMRDBM IJNBRIEVI\QF PRGXOH QHHGVY WR EH GH4QHG RQ WKLV V\V\
VHUYLFH QHHGV WR EH VWDUWHG 38W ZLOO EH UHIHUUHG WR DV

2Q386+DQ UV\QF WDVN LVBWNWRW®EJBY'NVQ WKLV H[DPSOH
W K3HD VEIR LQWYV MBRMPDBM JNBHKATGLUHFWRU\WR EH FRSLHG
WKHPRWHSRVNQWY WR  WKH -3 DGGUHVV RI WKH UV\QF VHUYHU
WK/ \QF ORBM\QF PRGXOH
WKHHPRWH ORGXQEDBRKSKLY ZLOO QHHG WR EH GH4QHG RQ WKH UV\QF VHUYHU
W K HU H F W\ R QK
WKH UV\QF LV VFKHGXOHG WR RFFXU HYHU\ PLQXWHV
W K8/ HWY VHWRRMR LW KDV SHUPLVVLRQ WR ZULWH DQ\ZKHUH

WKHHVHUYH SHRBWW\RICROWHQDEOHG VR WKDW WKH RULJLQDO SHUBRRW.RQV DL
XVHU

2Q38// DQ UV\QF PRGXOH L&HHALGBHG QG &R QM4 IBMBF ORGXOHQ WKLV H[DPSOH
W KOHR G X OH 1IDPBF N XWK LV QHHGV WR PDWFK WKH VHWWLQJ RQ WKH UV\QF FOLHQ\

WIKBHD WKNOU SFNPRUELUHFWRUNBBRDOGG EH FUHDWHG WR KR OWGTW KMHPIORBQMW H Q W V
JNBHFT

WKW HWYW VHWRRR LW KDV SHUPLVVLRQ WR ZULWH DQ\ZKHUH
+RVWV DUORX WR WKH -3 DGGUHVV RIWKHUV\QF FOLHQW
'"HVFULSWLRQV RIWKHFRQ4JXUDEOH RSOWERQGEDGMNEH IRXQG LQ

7TR4QLVK WKH FRQ4JXUDWLRQ VWDBBWLWKHN YNVNEFRWKHUYLEH RQVXFFHVVIXO WKHFR
NOU MPDBM JNBHFO EH PLUUNRQUUHGMNRPUF JNBHFT

dXjXk bvM+ Qp2 aa>JQ/2
66+ UHSOLFDWLRQ PRGH GRHV QRW UHTXLUH WKH FUHDWLRQ RIDQ UV\QF PRGXOH R
WKH UV\QF VHUYHU -W GRHV UHTXLUH 66+ WR EH FRQ4JXUHG EHIRUH FUHDWLQJ WK

DSXEOLF SULYDWHNH\SDLU IRU WKH UVW\RARX Y MWUEHFFRXHIB bWbl G @ IO 8 XEOL F
NH\FRSLHG WR WKH VDPH X38HU DFFRXQW RQ

WR PLWLJDWH WKH ULVNRIPDQ LQ WKH PLGG 038 DRWWIVFEN FWR BHBEXWRLF KRVW
WKH 66+ VHUYLFH PXVWEH/MUXQQLQJRQ

7R FUHDWH WKH SXEOLF SULYDWH NH\ SDLU IRARKW&DB JH/\Q FREX IDWQ BRMEX QW RSHQ
LFZHFOKLV H[DPSOHJHQHUDWHV DQ 56% W\SH SXEORKRWHUY D/VHIK) NFR\HIDN. IUQ R W MVHK N H
GRQRWHQWHU WKH SDVVSKUDVHDV WKH NH\LVPHDQW WR EH XVHG IRUDQ DXWRPI

TTI LFZHFO U STB

(FOFSBUJOH QVCMJD QSJWBUF STB LFZ QBJS

&OUFS GJMF JO XIJDI UP TBWF UIF LFZ SPPU TTI JE@STB
$SFBUFE EJSFDUPSZ SPPU TTI

&OUFS QBTTQISBTF FNQUZ GPS OP QBTTQISBTF

&OUFS TBNF QBTTQISBTF BHBJO

:PVS JEFOUJGJDBUJPO IBT CFFO TBWFE JO SPPU TTI JE@STB
:PVS QVCMJID LFZ IBT CFFO TBWFE JO SPPU TTI JE@STB QVC
5IF LFZ GJOHFSQSJOU JT

G C E F DG BB CC FB C CEG SPPU!/GSFFOBT MPDBM
51F LFZ T SBOEPNBSU JNBHF JT
< 34" >
] P PP ]
] PP ]
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N
o
o
o
—

JUHHPP$WXSSRUWYV 56$%$ NH\V IRU 66+ :KHQ FUHRDS/IER WEHRALH\ WKAH W\SH RWWNH\ 5HIH
EDVHG $XWKHQKWWBSWLRAZZ IUHHEVG RUJ GRF HQB86 -62 ERRNV KDQGERRN F
VVK NHVJHQ IRUPRUHLQIRUPDWLRQ

IRWHIDGL*HUHQW XVHUDFFRXQW LV XVHG MRW WKPRDQ G DWDHW PRXKWKEI WKH 40
EXWEHIRUHJHQHUDWLQJWKH NH\ )RUH[DPSOH LI WK HXUNAOVHWIDVAF RX © R/Q X INHUWM K
FRPPDQG WR EHFRPH WKDW XVHU

TV VTFS

I1H[W YLHZDQG FRS\WKHFRQWHQWV RIWKHJHQHUDWHG SXEOLF NH\

NPSF TTI JE@STB QVC
TTI STB """"# /[B$ ZD &""""%"2"#"""#"2$ M#&93HX 8 Z L M91M73 YTN74KUTPZ*[7 1M21P
4S8PUBG2[R*-R 4N6Q7J""W *L 5 JUY9ZPI,N'/C#D[6 U&T7()P #-KW,J4)31)D %9 IPGD'UJ|I
ED% : NW6 ."&F%$MU YPJ Y4 3-YH1 3 E/SBLX 0O T+4 7.G GLOG6NBTUJ RN%%DQ|LO
Y5 4 %'/%#Z *:2/ IFRNI5139R1I9RD% ( S8S O;, ) $L[Z M 3B&9.3V5Z2HR+# ST3DN+9 G"QE
%N/GXS34Y-KWW6E[GZXOK')M,L 52*5 HH 22BK 1+% QO%7' "J+S82Z803 SPPU!GSFFOBT MPDBM

*R WR8//IDQG SDVWH RUDSSHQG WKH BRSI3XE O MHICEHRRFR K Q8 8AWHIUWRRW 2S
WLRQYGLRU WKH XVHUQDPH RI WKH VSHFL4HG UV\QF XVHU DFFRXQW 7KH SDVWH IR
LOLJXUH :KHQ SDVWLQJWKHNH\ HQVXUH WKDW LW LV SDVWHG DV RQH ORQJ OLQH L
VSDFHV UHSUHVHQWLQJ OLQH EUHDNV

RKkR


https://www.freebsd.org/doc/en_US.ISO8859-1/books/handbook/openssh.html#security-ssh-keygen
https://www.freebsd.org/doc/en_US.ISO8859-1/books/handbook/openssh.html#security-ssh-keygen
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1ts / Users / Edit
IX ame & Contact

Authentication

CANCEL

yLJ SDVWLQJ WKH 8VHU 66+ 3XEOLF .H\

KLOH R8I/ YHULI\ WKDW WKH 66+ VHUHEWDRHYY @YQURILW LI LW LV QRW

IH[W FRS\WKH KREWXNVHOQRI6KRBG@®+H+RQH FRPPDQG FRSLHV WKH 56 838 RVMWUNHALR | WKH
XVHG LQ RXU SUHYLRXV H[DPSOH %HVXUH WRI!ILWRGXGN WEW B RN E DB LBAULDFINHQW H[ L
LQ WIK(HP X O @ | RVTOLHT

TTI LFZTDBO U STB SPPU TTI LOPXO@IPTUT ‘

I1RWHB86+V D /LQX[ VIVWHP XVH WKLV FRPPDQG WR FRS\WKH56% NH\WR WKH /LQX]

DBU _ TTI JE@STB QVC ] TTI VTFS! DBU TTI BVUIPSJ[FE@LFZT ‘

7KH UV\QF WDVN FDQ QRZ¥B6 FURIPRQIGI RQH UV\QF 66+ PRGH XVLQJ WKH VIVWHPV LQ
DPSOH WKHFRQ4JXUDWLRQ LV

WKHDVBERLQWMWMR MPDBM JNWKATGLUHFWRU\WR EH FRSLHG
WKEHHPRWHSRNVNOW YV WR WKH -3 DGGUHVV RIWKHUV\QF VHUYHU
WKBH/\QF ORBM\QF RYHU 66+

WKH UVA\QF LVVFKHGXOHG WR RFFXUHYHU\ PLQXWHV

W KB/ HW VHWRRARR LW KDV SHUPLVVLRQ WR ZULWH DQ\ZKHUH WKH SXEOLF NH\ IR
R@86HDQG FRSLHIG/WR

WKHHVHUYH 3HRBUW\RLRIQVHQDEOHG VR WKDW WKH RULJLQDO SHUBRRWLRQV DL
XV HU

Rkk
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6DYH WKH UVI\QF WDVNDQG WKHUV\QF ZLOO DXWRPDWLFDOO\RFFXUDFFRUGLQJ W|
RINOU MPDBM JNBH®O® DXWRPDWLFDND®U 5FHNHPLEF LIN B HVF H U PLOQXWHV -1 WKH FRQ!
GRHV QRW DSSHDU X&/MWSKHEBWBERYMPH NFTTBHWKH PHVVDJH LQGHEDW®IN BKDUDFW
LQWKHNH\ UHPRYH WKHVSDFHLQ WKH SDVWHG NH\ LW ZLOO EH DIWHWQWKHFKDUD
HUURU PHVVDJH

dX9 aXJX X_XhX h2bib

6 0$ 5 KWWSV HQ ZLNLSHGLD RUJ ZLNL 6 0 $5 7 6HOI ORQLWRULQJ $QDO\VLYV
LWRULQJV\VWHP IRUFRPSXWHU KDUG GLVN GULYHV WR GHWHFW DQG UHSRUW RQY
GULYHZKHQDIDLOXUHLVDQWLFLSDWHGE\6 0 $%$ 57 ORVWPRGHUQ $7% -'( DQG 6¢
UHIHUWR WKH GULYH GRFXPHQWDWLRQ IRUFRQ4UPDWLRQ

&OLMNVINWG 0 $ 57 DHMGNWRDGG D QHZ VFKHGXOHG)6E OXH BVKREMWKH FRQ4IJXUDWLF
VFUHHQ WKDW DSSHDUV 7HWWV®BH OLHMWHG RQBBIWLQJ WHVWY FKHBNWKHHRQ4J
I 6 0% 5WKHQFOLFNWKHSRZHU EXWWRQ IR B MKHWRIDE W L7Y VWHYLIKH VYRUYLFH 7K
VHUYLFH ZLOO QRW VWDUW LI WKHUH DUH QR SRROV

IRWHR SUHYHQW SUREOHPV GRQRWHQDEOH WKH

6 0$57 VHUYLFHLIWKHGLVN)
LVWKHMRE RI WKHFRQWUROOHU WR PRQLWRUG6 0 $ 5 7

DQG PDUN GULYHV DV 3UHC(

S.M.AR.T. Test

CANCEL

yLJ $GGLQIJD6 0 $57 7THVW

7TDEOHVXPPDUL]HVY WKH FRQ4JXUDEOH RSWLRQV ZKHQ FUHDWLQJD®6 0 $5 7 WHVW

RKj


https://en.wikipedia.org/wiki/S.M.A.R.T.
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7DEOH 6 0$57 7THVW2SWLRQV
- BHWWLQJ 9DOXH " 'HVFULSWLRQ

"LVNV GURS GRZQ PH@KOHFW WKH GLVNV WR PRQLWRU
7\SH GURS GRZQ PH@XRRVH WKH WHVWWUSHF\&BH

KWWSV Z7ZzZZ VPDUWPRQWRROV RUJ EURZVHU WUXQN
IRUGHVFULSWLRQV RI HDFK W\SH 6RPH WHVW|W\SHV Z
PDQFH RUWDNHGLVNV R"LQH $YRLG VFKHGXQLQJ6 0
VLPXOWDQHRXVO\ZLWK VFUXE RUUHVLOYHU RSHUDWI

BKRUW GHVPUOWBLQJ 2SWLRQDO (QWHUD GHVFULSWLRQRIWKHG6 0/$5 7 W
WLRQ

BFKHGXOH WKWRS GRZQ PH@XRRVHKRZ RIWHQ WR UXQ WK H RMOU/DIL GKRNPANV DUH
60%57 THVW ORQWHKREXVWRPOBRWWRR RSHQ D YLVXDO VFKHGXOHU |

OHFWLQJPLQXWHV KRXUV GD\V PRQWK DQG GD\V RI

$Q H[DPSOH FRQ4JXUDWLRQ6IKRW R/ & HOG EHOMBHN/ BQGEHORQAMW PRQWK 7KHVH
WHVWY GR QRW KDYHD SHUIRUPDQFH LPSDFW DV WKHGLVNV SULRULWL]H QRUPDO
LI WKHRYHUD GO VWBBMQOW.IG\HU UHSODFLQJ WKDW GLVN

:DUQLQERPH 6 0
VEKHGXOH 6 0 $
WHQVH GLVN DF

$57 WHVWV FDXVHKHDY\GLVNDFWLYLW\DQG FDQ GUDVWLFDOC
57 WHVWV WRUXQDW WKHVDPH WLPHDV VFUXE RUUHVLJOYHU R
WLYLW\

"KLFK WHVWV ZLOO UXQ DQG ZKHQ FDTNBIS ¥ H U R4 f I K \2\E VEKIRG S D J H

7TKHUHVXOWY RI D WHVW FDKEHSIEKIHFNHB\IWRHPFLI\LQJ WKH QDPH RI WKH GULYH )RU
WKH UHVXOWD/GRW \GLH N

TNBSUDUM M TFMGUFTU EFW BEB

:KHQ DQ HPDLO DGGUHVV L RDQABHOCERBILYLWEKY $ 9 7& RQ4JXWKH VIVWHP VHQGV DQ H|
WR WKDW DGGUHVV ZKHQ D WHVW IDLOV /RJJLQJLQIRUPDWWRBS IRPH BB E P70 WHP\HW

dX8 S2°'BQ/B+ aM Tb?Qi h bFb

$ SHULRGLF VQDSVKRW WDVN DOORZV VFKHGXOLQJWKH FUHDWLRQRIUHDG RQO\Y
SRLQWLQ WLPH 6QDSVKRWYV FDQ EH FUHDWHG TXLFNO\DQG LIOLWWOHGDWD FKD
JRUH[DPSOH DVQDSVKRW ZKHUH QR 40HV KDYH FKDQJHG WDNHV 0% RI VWRUDJH
VQDSVKRW VL]H FKDQJHV WR UH5HFW WKH VL]H RI WKH FKDQJHV

6QDSVKRWYV NHHS D KLVWRU\RI40HV SURYLGLQJD ZD\WR UHFRYHUDQ ROGHU FRS
PDQ\DGPLQLVWUDWRUVY WDNH VQDSVKRWYV RIWHQ VWRUH WKHP IRUD SHULRG RI'W
W\SLFDOG\HOALIGRIDWLEBRIHDVNV6XFK D VWUDWHI\DOORZV WKHDGPLQLVWUDWRU WR
VSHFL4F SRLQWLQ WLPH -1 WKHUHLV D FDWDVWURSKLF ORVV DQRe VLWHVQDSVK
WKHWLPHRIWKHODVW VQDSVKRW

$ SRROPXVWH[LVWEHIRUHD VQDSVKRW FDQ EH FUHDWHR&G ®DHDWLQJ D SRRO LV Gt

7TRFUHDWH D SHULRGLF VQDSVKBWNWHWN RGO ¥ LAI@WSE/@ERWHFDRVMNKM VY RSHQV WKH
VFUHHQ VKRZXU@ 7T DEOHGHVFULEHV WKH 4HOGV LQ WKLV VFUHHQ

Rk9


https://www.smartmontools.org/browser/trunk/smartmontools/smartctl.8.in
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 6HWWLQJ
3RRO 'DWD

CANCEL

)L

7TDEOH
9DOXH

VEWRS GRZQ PH@KOHFWDQH[LVWLQJ SRRO GDWDVHW RU]YR

J &UHDWLQJD 3HULRGLF6QDSVKRW

2SWLRQV :KHQ &UHDWLQJD 3HULRGLF 6QDSVKRW

" 'HVFULSWLRQ

S5HFXUVLYH

1 FKHENER][

6HW WKLV RSWLRQ WR WDNH VHSDUDWH VQDS\
HDFKRIWKHFKLOG GDWDVHWY 'HVHOHFW WR

BQDSVKRW
WLPH

/LWHJHU DQG
GRZQ PHQX

RWKHU VA\VWHPV DUH QRW D*HFWHG

O
KRWYV R
WDNH D

VSHFL4HG SRRO RUGDWDVHW ZLWK QR FKLOG GDWDVH
GHRGH D OHQIJWK RIWLPH WR UHWDLQ WKHVQDSVKRW R
WKHWLPHH[SLUHV WKHVQDSVKRW LV UHPRYHG 6QDSE¢

QDSVKR

%HJILQ GURS GRZQ PH@XRRVH WKHKRXUDQG PLQXWH ZKHQ WKH VIVWHP FDQ
VKRWYV

(QG GURS GRZQ PH@XRRVH WKHKRXUDQG PLQXWH ZKHQ WKH VIVWHP PXV
VQDSVKRWYV

"QWHUYDO GURS GRZQ PHOX4QH KRZ RIWHQ WKH VIVWHP WDNH %WQDEEXKRWYV EHW
WLPHV

"D\RIZHHN| FKHFNER[HV | &KRRVH WKH GD\V RI WKH ZHHN WR WDNH WKH \

(QDEOHG | FKHFENER] 8QVHW WR GLVDEOH WKH WDVN ZLWKRXW GHOHWLQJ LV

-1 WEKHFXURESEWHRQLVHQDEOHG FKLOG GDWDVHWYV RI WKLY GDWDVHW DUHLQFOXGH
QHHG WR FUHDWH VQDSVKRWV IRUHDFK FKLOG GDWDVHW 7KHGRZQVLGHLV WKDW
GDWDVHWV IURP D UHFXUVLYHVQDSVKRW

&OLGFPOZKHQ 4QLVKHG FXVWRPL]LQJ WKH WDVN

&OLFN2SWLRQV IRU DQ HQW U(\GNROEH DS W RID V

'HAQHG WDBHWNYV BDEHFBLIODENE PW TN

Rk8



6°22L a RRXk@I3 b2 :mB/2- _2H2 b2 RRXKkK

dXe 2THB+ iBQM h bFb

5HSOLFIDWW R GXSOLFDWLRQ RI VQDSVKRRWXYWHRRVRQEH)RW KH$6FRPSXWHU :KHQ D Q
VKRW LV FUHDWHG RQ WKH VRXUFH FRPSXWHU LW LV DXWRPDWLFDOO\UHSOLFDWH
W\SLFDOO\XVHG WR NHHS D FRS\RI 40HV RQ D VHSDUDWH V\VWHP ZLWK WKDW V\VW
FDO ORFDWLRQ

7TKHEDVLF FRQ4JXUDWLRQUHTXLUHV DVRXUFH V\VWHP ZLWK WKHRULJLQDO GDWD
ZLOO EH UHSOLFDWHGE REHQVIBD IMKRVRI WKH VHOHFWHG GDWDVHW RFFXUV WKH U
WKH GDWD WR WKHGHVWLQDWLRQ VI\VWHP

KHQ VQDSVKRWV DUHDXWRPDWLFDOO\FUHDWHG RQ WKH VRXUFH FRPSXWHU WKH
SXWHU )LUVW WLPHUHSOLFDWLRQ WDVNV FDQ WDNHD ORQJWLPHWRFRPSOHWH I
GHVWLQDWLRQ VI\IVWHP 5HSOLFDWHG GDWD LV QRW YLVLEOHRQ WKHUHFHLYLQJV
/IDWHU UHSOLFDWLRQV RQO\VHQG WKH FKDQJHV WR WKH GHVWLQDWLRQ VA\VWHP -
UHSOLFDWLRQ WDVNWR UHVWDUW IURP WKH EHJLQQLQJ

7KH WDUJHW GDWDVHW RQ WKH UHFHLYLQJ V\VWHP LV DXWRPDWLFDOO\ FUHDWHG L
PRXQW RUEURZVH WKH GDWD RQ WKH UHFHLYLQJ V\VWHP FUHDWH D FORQH RI WKH
FUHDWHG LQ UHDG ZULWHPRGH PDNLQJLW SRVVLEMHDWRKSDEBEVH RBEPRRQW MWXHP
IRUPDWLRQ RQ FUHDWLQJ FORQHYV

dXeXR 1t KTH2b, *QKKQM *QM};m" iBQM

7KHH[DPSOHV VKRZQ KHUH XVH WKH VDPH VHWXS RI VRXUFHDQG GHVWLQDWLRQ FR

dXeXRKR?UaQm +2V

$OSKYWKH VRXUFH FRPSXWHU ZLWK WKH GDWD WR EH UHS GISRIR®E GH - W RWB WG-3 D (
DOSKDEBROOUHDG\ EHHQ FWGHDNWHG®IBQG PDPYSKDEDWPHHQ FUHDWHG RQ WKDW S
7KLY GDWDVHW FRQWDLQV WKH 40HV ZKLFK ZLOO E6WHAMPIDSVKRWWHG DQG UHSOLFD\

7KLV QHZGDWDVHW KDV EHHQ FUHDWHG IRUWKLY H[DPSOH EXWD QHZ GDWDVHW L
KDYH GDWDVHWY FRQWDLQLQJWKHGDWD WKH\ZLVKWR UHSOLFDWH

&OLHANNBHULRGLF 6QD S/VEAZERWWRWVNWDWH D SHULRGLF VQDSVKRW RI WIK® VRXUFH G
SKDSRRO DOGKWOLMMBRROWIDABOBWXUHVKRZY WKHFRQ4JXUHG SHULRGLF VQDSVK

Rke



6°'22L a RRXk@I3 b2 :mB/2- _2H2 b2

B Enabled (D

SAVE CANCEL

Replicatio

Resilver Priority

)LJ &UHDWHD 3HULRGLF6QDSVKRW IRUS5HSOLFDWLRQ

7KLV H[DPSOH FUHDWHYV D MVQ®ISKERROR DMRVRIDGHWBYHU\ WZR KRXUV IURP ORQGD\ W
EHWZHHQ WKH KRXUV RI DQG 30 6QDSVKRWV DUH DXWRPDWLFDOO\GHO
WZR ZHHNV H[SLUHV

dXeXRXikU.2biBM iBQMV
%HWOWKH GHVWLQDWLRQ FRPSXWHU ZKHUH WKH UHSOLFDWHG GDW®SARROID EH FRSL
SDJH QDEH®WDERN®OUHDG\EHHQ FUHDWHG

6QDSVKRWY DUH WU D@ VB-DUBHG ZZWIOORZ LQFRPLQJ FRQQHFWLRQ V%WWIH/ HUY L]
VHUYLFHLVY QRW UHTXLUHG IRURXWJRLQJFRQQHFWLRQV $00BKPR GRHVY QRW QHHG

dXeXk 1t KTH2, 6 PQI6 2L @a2KB@ miQK iB+ a2imT

YJUHHP$B+HUV D VSHFLDO VHPL DXWRPDWLF VHWXS PRGH WKDW VLPSOL4HV VHWWLQ
WDVNSRGEDFOLFANLRILFD W IDROGWE'N @

6HOMPOWKDSRRO [DO/SWRIE BWWDVHWBHRVIDIERGUK BVEHV WL QD W LTRASSRREOQ WM KR W V
DUHUHSOLFBWWESHRIRSGRZQ LS WAHIWSINXR PRDWKIRZ QL IQUH 7KH -3 DG G UHHWNAER |
HQWHUHGSHPRWH +RVMWQDBPH KRVWQDPH FDQ EHHQWHUHG KHUHLIORFDO '16 UHVR

IRWHtHE*8-+773 | +7736 3NGHLQUHEGHOMHPHQHBQOWKH GHVWLQDWLRRHRPBNWHU \
+773 +7736WWRWKH +7736 SRUWIHPR WRIVHKVUB®OQDEOHG ZKHQ FUHDWLQJ WKH UHSOLFL

Rkd



6°22L a RRXk@I3 b2 :mB/2- _2H2 b2 RRXKkK

VRXUFH FRPSXWHU

W FreeNAS

scANSssHkEY @

)LJ $GG 5HSOLFDWLRQ 'LDORJ 6HPL $XWRPDWLF

TKIBHPRWH $ X WAKHTRNH[BEHFWY D VSHFLD OoWWRRPIXW R BWWQED Y LJDMOWIWBHSOLFD
WLRQ 7DQNVBD(BFN&$7-21 73.GLDORJ VKRZLQJ WKH WHPSRUDU\ DXWKRU)LJDWIHRQ WR

+LIJKOLIJKW WKH WHPSRUDU\DXWKRUL]DWLRQ WRNHQ VWULQJZLWK WKHPRXVHDQ

Rk3
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COLUMNS ~ ADD REPLICATION KEYS REPLICATION TOKEN

A Replication Auth Token

340dac18-6ec2-4e44-a896-e81186398d81

)LJ 7THPSRUDU\ $XWKHQWLFDWLRQ 7RNHQ RQ '"HVWLQDWLRQ

2Q WEBSKDVWHP SDVWH WKH FRSLHG WHPSRUDU\ DXW KRKR RIWHLRQ\MIRORBIG P W U L Q J
VKRZQ)LQXUH

RKN



6°22L a RRXk@I3 b2 :mB/2- _2H2 b2 RRXKkK

SCAN S5H KEY

)LJ 7THPSRUDU\ $XWKHQWLFDWLRQ 7RNHQ 3DVWHG WR 6RXUF

JLQODOOG6FIOWNRWUHDWH WKH UHSOLFDWLRQ WDVN $IWHU HDFK SHULRGLF VQDSVKR
LWWR WKH GHVWL QD WLRQVV\YINSHHRS GIHAPDIIHR Q 7IIRRHVQIRUPDWLRQ DERXW UHVWULF
FDWLRQLVDOORZHG WR UXQ

1RWHKH WHPSRUDU\DXWKRUL]DWLRQ WRNHQ LV R@ R NHDOIVGPIGRWDD IHZ LVL\DKKRZHYY  —
JHW D QHZ WHPSRUDU\ DXWKRUL]DWLRQ WRNHQ |URPSMIRR W H \$W WaIBTRARIG\G \B\D M W H
LQ WKH QHZ RQH

dXeXj 1t KTH2, 6 2QL6a22L a2/B+ i2/1b2° _2THB+ iBQM

$GHGLFDWHBXEFHMYVHG IRUUHSOLFDWLRQV UDWKHU WKDQ WKHURRW XVHU 7KLV H
VHPL DXWRPDWLF UHSOLFDWLRQ VHWWY BHIW Y ZH QY V12 R HEHHDHE H S X6l B WP H G
DXWKHQWLFDWLRQ LY XVHG WR DOORZ WKHXVHUWRORJLQUHPRWHO\ZLWKRXW D

~Q WKLV H[DPSOH WKH SHULRGLF VQDSVKRW WDVN KDV QRW EHHQ FUHBDWRG \HW -
SOHFRQ4JXSMIMLRQKDY DOUHDG\ EHH Q7DWHMMINE RER.W RQ D S ¥ OB WITDVINR/QV IRU
WKH WDVNOMBHUHPRYH LW EHIRUH FRQWLQXLQJ

2Q$0SKIOBFRNRXQBWHWK I$SQ (Q WWHIS O KR/GWUH U Q DHPGIWRIQW DO SKDSRRQ@ WHHFBROK V H U
'LUHFWROG HIHSW®WFDWLRQ 'HCRF D\ BO 8 DIGIG YVBIVEOH SDVVZW B OHFOMIQW K H
RWKHU 4HOGV DW WKHLU GHIDX®WHYRRREMUE S®AFEARRVAHUWERWH WKH XVHU

2Q%HWNDKH VDPH GHGLFDWHG XVHU PXVW EH FUHDWHG DV ZDV FU I$ BRRMOQRQYWKH VH (
SVHWKISQ (QWHWBWHKHGXPEHU IB@S KD S O KR/GWH UQ DHPGIWNOU CFUBQPPM SFQMVTFS

Rjy



6°'22L a RRXk@I3 b2 :mB/2- _2H2 b2

LQ WHKRPH 'LUHEWRG \ HFRARMUDBUJPO %FEJDBREUBNKEG 1 DIPGIG YVRIMMEOH SDVVZRUG OR
WRR /HDYH WKH RWKHU 4HOGV DW WK HI$9 @ R IIXHODAMWYDVWD BKH X V&L F N

$ GDWDVHW ZLWK WKH VDPH QDPH DV WKH RULJLQDO PXVW E H/AWKID W HID R/@ RILRH G H \
DJH 3RRTWEMHWDSRRPQ2SWLRQ\$ DXR'® W X QMBNQ | B E BWBWKIHP HW K H Q B ®A(F N

7TKHUHSOLFDWLRQ XVHU PXVWEHJLYHQ SHUPLVYVLREAMNERHVBKKHGBVI W L QDR Q GDV
HQWHU WKLV FRPPDQG

[GT BMMPX MEV SFQMVTFS DSFBUF EFTUSPZ EJGG NPVOU SFBEPOMZ SFDFJWF SHMFBTF T
. BMQIBEBUB

7KHGHVWLQDWLRQ GDWDVHW PXVW DOVR EHVHW WR BKIBDPEGDRQO\ (QWHU WKLV FRP

[GT TFU SFBEPOMZ PO CFUBQPPM BMQIBEBUB

7KHUHSOLFDWLRQ XVHU PXVW DOVR EH DEKDW B W R/RWHFNX @ D BEDDMGA MVS/L 2@ W H U
YIV XVHUFRXWWH LDHERH WIH XOHD) G FK BRWHWRP WIKEIBURS GRZQ6&ILFN

%DFNFRASKHUHD®WHHUDLRGLF VSD3INKRWI WKH VR XU FIHI G D WDKWRIZW WKH FRQ4JXUDWLRQ

2Q$0OSKUHDWH WKHUHSOLFDWERON D BN EREEEHMNENO SKDSRRO DL/SKDIGHRAWMH G DV
WKH GDWDVHW VERI WIDSRKRRED DIGVSWRE CWBDWLQDWLRQ SRR O O QIGDEAIMMIY K W VY W 1D W H
UHSOLFDWHG

TKIBHWXS RREGRSGRZQ LG WAHIWSXR PRDWKIRZ L IQUH 7KH -3 DG G BHHWHDRHQWHUHG LQ WK
5HPRWH KRMWQOP$HKRVWQDPHFDQEHHQWHUHG KHUHLI ORFDO '"16 UHVROYHV IRU"

IRWH-IHE*8- +773 | +7736 5NGLUMHFGMHNOMHPHQHBRQWKH GHVWLQDWLRQ FRPSXWHU \
PRWH +773 +77WR3RKIMW+7736 SRUW D GG PIRWEH GARBRHF UHDWLQJ WKH UHSOLFDWLRQ |
FRPSXWHU

TKIBHPRWH $ X WAKHTRANH[BHFWY D VSHFLD OoWWRRPIXW R B WD Z BNINVBHSOLFDWLRQ
7TDVNNVKBEH@B/-&$7-2173.GLDORJ VKRZLQIJWKH WHPSRUDU\ DXWKRU)LIDWIHRQ WRNHQ L

+LIJKOLIJKW WKH WHPSRUDU\DXWKRUL]DWLRQ WRNHQ VWULQJZLWK WKH PRXVHDQ

2Q WEBSKDVWHP SDVWH WKH FRSLHG WHPSRUDU\ DXW KRR RIMHLROQ\MIRTRBIGI P W U L Q J
VKRZQ)LQXUH

6HW WHKGILFDWHG 8V HBWDRED HREBEKRROKY WK LFDWHGUR/FAGRZQ
&OLYNOWR FUHDWH WKHUHSOLFDWLRQ WDVN

1IRWHKHWHPSRUDU\DXWKRUL]DWLRQ WRNHQ LV R@ R N¥DALVGPIGRYND HF LPL\DKRZHV  —
JHW D QHZ WHPSRUDU\DXWKRUL]DWLRQ WRNHQ |IURPSMRIR G H \$W WAIBTRA RIGM\G \B\D M W H
LQ WKH QHZ RQH

5HSOLFDWLRQ ZLOO EHJLQ ZKHQ WKH SHULRGLF VQDSVKRW WDVN UXQV

$GGLWLRQDO UHSOLFDWLRQV FDQ XVHWKH VDPH GHGLFDWHG XVHU WKDW KDV DOU
RQO\VHWWLQJV PDGHKMHKSIRXI K WKXVW EH VHW RQ HDFK QHZ GHVWLQDWLRQ GDWD\

dXeX9 1t KTH2, 6 226 22L & Pi?2 avbi2Kb-J Mm H a2imT

7KLV H[DPSOH XVHV WKH VDPH EDVLF FRQ4JXUDWLRQ RI VRXUFHDQG GHVWLQDWLR
WLQDWLRQ FRPSXWHU LV QRW U HTW VWHP WRWEKHD) )RIFHUB S LQJ VIVWHPV FDQ UHFHL
WLRQ LI WKH\VXSSRUW 66+ =)6 DQG WKH VDPH IHDWXUHY WKDW DUHLQ XVH RQ WK
SRROVDQG GDWDVHWVY HQDEOLQJ66+ DQGFRS\LQJHQFU\SWLRQ NH\V ZLOO YDU\ :
JUHH P$B\VWHP




6°22L a RRXk@I3 b2 :mB/2- _2H2 b2 RRXKkK

dXeX9XR 1M+ vTiBQM E2vb
$ SXEOLFHQFU\SWLRQ NH\ PXG$O EWEE RWIBHGAORE D VHFXUH FRQQHFWLRQ ZLWKRXW

SURPSW$QRQKPDYLIJDMDNWWWBHSOLFDW IDRQG7TMOAUFNE&$7-21 7(KBY SURGXFHV WKH ZLQGR
VKRZQ)LQXUH 8VH WKHPRXVHWR KLIKOLIJKW WKHNH\GDWD VKRZQLQ WKHZLQGRZ

REPLICATION KEYS REPLICATION TOKEN

A Replication Keys

ssh-rsa I
AAAAB3NzaClyc2EAAAADAQABAAABAQDGOSICT8AFFQ
+QNCNSgY6TvdT3Hi6u4/3PksGh630Fv4IvOGWYsiwrw3NN
DiCFvoH3wHmM91J4WKrohZwT6nHIUOVaUsqrQzh35tEAbr

g Ha4 2 g7 i 2yoR gFeWived

oRCDIk
CLOSE

)LJ &RS\WKH 5HSOLFDWLRQ .H\

2Q%HWR WRFRXQB®\WHUROYFRSWLRQV LRRURNEKR X QW(G\RMYWH WKH FRSLHG NH\ LQWF
66+ 3XEOMH®IGC DQBEDRYNKRZQ URUH

Rjk
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1ts / Users / Edit
IX ame & Contact

Authentication

CANCEL

)LJ 3DVWH WKH5HSOLFDWLRQ .H\

% DFN$RIDSKDUHDWH WKH UHSOLFDW5RRONB BN DREEVDBNSLEXID SRR O LAY SK-DIZRMWIH G
DVWKH GDWDVHW WR UHSOLFDW H HW B SRR ERD WD RQP SRWD G VQDSVKRWYV DUH U
WKHUH 7KH -3 DGIBWEMQWHUHZHPRWKH RUWOQDMH VKRZQUE $ KRVWQDPHFDQ EH
HQWHUHG KHUH LI ORFDO '16 UHVROYHV IRU WKDW KRVWQDPH

&OLFNoWEHEGE6+ EXWWRQ WR UHWULHYH WK HG-6® GG @ OHPIRNVHRPRVHWWIEH)LQDO O\ FOL
659WR FUHDWH WKH UHSOLFDWLRQ WDVN $IWHUHDFK SHULRGLFVQDSVKRW LV FUL
GHVWLQDWLRQ YA WWWPQ6BHSOLFEDVUHRQ 7IRRHVQIRUPDWLRQ DERXW UHVWULFWLQJ
LVDOORZHG WR UXQ

Rjj
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SCAN 55H KEY

@

SAVE CANCEL

)

LJ $GG 5HSOLFDWLRQ 'LDORJ

dXeX8 2THB+ iBQM PTiBQMb

7TDEOHGHVFULEHVY WKHRSWLRQVLQ WKHUHSOLFDWLRQ WDVN GLDORJ

6HWWLQJ

7DEOH
" 9DOXH 'HVFULSWLRQ

5HSOLFDWLRQ 7DVN 2SWLRQV

3RRO 'DWDVHW GURS 2Q WKH VRXUFH FRPSXWHU ZLWK VQDSVKRWYVY WR UHSC
GRZQ LQJSRRO RUGDWDVHW ZLWK DQ DFWLYH SHULRGLF VQ
PHQX
SHPRWH =)6 3RRO| DWDVE@W (QWHU WKH SRRO RUGDWDVHW RQ WKH UHPRW|/H RU GH
WKDW ZLOO VWRUH VQDSVKRWYV ([DPSOH SRROQDPH
PRXQWSRLQW RU 40HV\VWHP SDWK
SHEFXUVLYHO\ 5HSORKBMNERPHW WR LQFOXGH VODSVKRWVY RI FKLOG GDWDVHWYV IU
&KLOG 'DWDVHW 6QDSVKRWV
"HOHWH 6WDOH 6Q OFXKVKFRVERPHW WR GHOHWH VODSVKRWVY I[URP WKH UHPRWH V\VWHE
RQ5HPRWH 6\VWHP ORQJHU SUHVHQW RQ WKH VRXUFH FRPSXWHU
SHSOLFDWLRQ 6 WUGIDRRRP 6HOHFW D FRPSUHVVLRQ DOJRULWKP WR UHGXFH WKH
SUHVVLRQ GRZQ UHSOLFDWHG &KRLUPNWBWMWDOO UBRPGHEHVW FRP
PHQX SUHVVRR® QR FRPSUHVVLRQ
ITLPLW .L% V LOQWHJHU/LPLW UHSOLFDWLRQ VSHHG WR WKH VSHFL4HG YDOXH

PHDQV QR OLPLW

*QMiBMm2/ QM

Rj9

M2ti T ;.



6°22L a RRXKk@I3 I1b2" :mB/2- _2H2 b2
h #H2 dXe +QMiBMm2/ 7 QK T 2pBQmb T ;2

BHWWLQJ 9DOXH 'HVFULSWLRQ

%HJIJLQ 7LPH GURS 6HW WKH WLPH WR VWDUW WKH UHSOLFDWLRQWDVN
GRZQ
PHQX

(QG 7LPH GURS "H4AQH WKH WLPH WKH UHSOLFDWLRQ PXVW VWDUW $ V
GRZQ FRQWLQXHV XQWLO LW LV 4QLVKHG
PHQX

(QDEOHG FKHFNERBQVHW WR GLVDEOH WKH VFKHGXOHG UHSOLFDWLRQ W

6HWXS ORG H GURS &KRRVHWKH FRQ4JXUDWLRQ PRGH IRUWKH UHPRWH V
GRZQ ODQXRB®HPL $XWRPRWHPL $XWRRIDNVZRUNY ZLWK UH
PHQX PRWH YHUVLRQ RU ODWHU

SHPRWH +RVWQDPHWWULQJ (QWHU WKH-3DGGUHVV RU '16 QDPH RIWKH UHPRWH V

WKHUHSOLFDWLRQ GDWD

SHPRWH 3RUW VWULQJ (QWHU WKH SRUW XVHG E\WKH 66+ VHUYHU RQ WKH UH|

(QFU\SWLRQ &LSKH®URS 6WDQGLNRGE LGHV WKH E HOWMW MMM WHFXUH EXW KDV E
GRZQ WUDQVIHU UDWHV IRUGHYLFHV ZLWK O LIPLDVEHEHBU \ S W
PHQX LV IRUQHWZRUNV ZKHUH WKH HQWLUH SDWK EHWZHH Q

WLRQV LV WUXVWHG

"HGLFDWHG 8VHU (PBEGNERPHW WRDOORZD XVHUDFFRXQW RWKHU WKDQ URRW W

"HGLFDWHG 8VHU| GURS 6HOHFW WKH XVHUDFFRXQW WR XVH IRU UBGIOLFDWLR
GRZQ FDWHG 8VHUL\M)BEDHGHG
PHQX

SHPRWH +RVWNH\| VWULQJ 3DVWH WKH KRVW NH\RI WKH GHVWLQDWLRQ 166 FRQ4.

WLRQ 7DVN B&#H1V6KH EXWWRQ WR DXWRPDWLF

SXEOLF KRVW NH\RI WKH UHPRWH V\VWHP

DOO\UH

7TKHUHSOLFDWLRQ WDVN UXQV DIWHUD QHZ SHULRGLFVQDSVKRW LV FUHDWHG 7K
VQDSVKRWYVY RI WKHVDPHGDWDVHWDUHUHSOLFDWHG RQWR WKHGHVWLQDWLRQ F

KHQ PXOWLSOHUHSOLFDWLRQV KDYHEHHQ FUHDWHG UHSOLFDWLRQ WDVNV UXQ"
GHSHQGV RQ WKH QXPEHUDQG VLIHRIVQDSVKRWV DQG WKHEDQGZLGWKDYDLODE(¢

FRPSXWHUYV

7KH4UVW WLPHD UHSOLFDWLRQ UXQV LW PXVWGXSOLFDWHGDWD VWUXFWXUHYV IL
7KLY FDQ WDNH PXFKORQJHU WR FRPSOHWH WKDQ VXEVHTXHQW UHSOLFDWLRQV Z

:DUQLQGQDSVKRWYVY UHFRUGLQFUHPHQWDO FKDQJHV LQ GDWD

-1 WKH UHH

VOQDSVKRW WKDW FDQ EH XVHG DV D EDVLVIRUWKHLQFUHPHQWDO FKDQJH

WKHUHLV QR ZD\WRLGHQWLI\RQO\WKH GDWD WKDW KDV FKDQJHG

~-Q WK

WHP WDUJHW GDWDVHW DUHUHPRYHG VRD FRPSOHWH LQLWLDO FRS\RIW

HLYLQJ
iV LQ WK
LV VLW X
KHQHZ L

IDYLIDWERVYVMMRHSOLFDWIRY IDDNWUH WKH OLVW RI UHS @GMWDWKRRZY WWEKWHNAX UUHQW

VWDWXV RIHDFK UHSOLFDWLRQ WDVN 7KH GLVSOD\LV XSGDWHG SHULRGLFDOO\

C




6°22L a RRXk@I3 b2 :mB/2- _2H2 b2 RRXKkK

COLUMNS -

End Time

)LJ 5HSOLFDWLRQ 7DVN/LVW

IRWHKHHQFU\SWLRQ NH\WKDW ZDV FRSLHG | $ROR WIEKRI W R N GHHY AR.RIDIVAIRW B R P S X W
LVDQ56%$ SXEOLF NH\OREBDWHG ILQFDKWHI DB U BOH RQYQONKH VRXUFH FRPSXWHU 7KH KF
NH\ XVHG WR LGHQWLI\ WKH GH %W IWRDWRRPQBBPEXWHU@ IPTU@STB @0HZRQWCKH
GHVWLQDWLRQ FRPSXWHU

dXeXe 2THB+ iBQM 1M+ vTiBQM

7KH GHIDXPWSWLRQ &L SKWRWW IDQIGHDURGY L GHV)IRRNE OHY¥ X WHWEW B QERWMGF D Q
JLYHUHDVRQDEOH WUDQVIHU UDWHV IRUGHYLFHV ZLWK OLPLWHG FU\SWRJUDSKLF
EHWZHHQ VRXUFHDQG GHVWLODWLRQ'ENRPERWWURQVFWYEKEMWHKHBVWEM R VHQG UHSC
ZLWKRXW HQFU\SWLRQ

dXeXd GBKBiBM; _2THB+ iBQM hBK2b

TKHOHIDQEGQWLPHV LQD UHSOLFDWLRQ WDVN PDNH LW SRVVLEOH WR UHVWULFW ZK|
FDQEHVHWWRRQO\DOORZUHSOLFDWLRQDIWHU EXVLQHVV KRXUV RUDW RWKHU
VORZ GRZQ RWKHU RSHUDWLR @V OXLKN ABNDE VKR WWHRAHIDXOW VHWWLQJVY DOORZ UH
FXUDWDQ\WLPH

7KHVH WLPHVY FRQWURO ZKHQ UHSOLFDWLRQ WDVN DUH DOORZHG WR VWDUW EXW :
UXQQLQJ 2QFHD UHSOLFDWLRQ WDVN KDV EHJXQ LW ZLOO UXQ XQWLO 4QLVKHG

Rje



6°'22L a RRXk@I3 b2 :mB/2- _2H2 b2

dXeX3 h"Qm#H2b?QQiBM; 2THB+ iBQM

5SHSOLFDWLRQ GHSHQGV RQ 66+ GLVNV QHWZRUN FRPSUHVVLRQ DQG HQFU\SWLR
DQ\RIWKHVH FDQ SUHYHQW VXFFHVVIXO UHSOLFDWLRQ

dXeX3XR aa>

66+SDJH PXVW EHDEOH WR FRQQHFW IURP WKH VRXUFH VIVWHP WR WKH GHVWLQ
7KLV LV WH YV WHH-GS D RHP E\PDNLSGIBRJIH FRQQHFWLRQ IURP WKH VRXUFH V\VWH
WLQDWLRQ VIVWHP )URP WKH SUHYLRXV H[DP$OB WRKHWW V D FR @ @B EVWKR QKU R P
SDJH RQ WKH VRXUFKBEBKUQHHQWHU WKLV FRPPDQG

TTI WwW J EBUB TTI SFQMJDBUJPO

2Q WKH 4UVW FRQQHFWLRQ WKH V\WWHP PLJKW VD\

/P NBUDIJOH IPTU LFZ GJOHFSQSJOU GPVOE JO %/4
"SF ZPV TVSF ZPV XBOU UP DPOUJOVF DPOOFDUJOH ZFT OP

O9HULI\WKDW WKLV LVWKHFRUUHFW GHVWLQDWLRQ FRPSXWHU IURP WKHTSWHFHG L
WKLV SRI6@GWS D OH VKHOO FRQQHFWLRQLVRSHQ WRMNWB GHVWLQDWLRQ V\VWHP

-IDSDVVZRUG LVUHTXHVWHG 66+ DXWKHQWLUKDW LIRERLYWHQ RK\L ¥ RNUIHN LY@ X6 R X VW E |
SUHVHQW BEMKHITI BVUIPSJ[F EADIHFRBG WIDKH GHVWLQDWLRQ RREPSS XIWH WB VIKIHM P H
40HFDQ VKRZGLDIJQRVWLF HUURUV IRUORJLQ SUREOHPV RQ WKHGHVWLQDWLRQ F

dXeX3Xk *QKT 2bbBQM

ODWFKLQJFRPSUHVVLRQDQG GHFRPSUHVVLRQ SURJUDPV PXVWEHDYDLODEOH RQ
SXWHUV 7KLVLVQRWDSUREOHP ZKHQ ERWK FRP &XWHUNKHIHRBHUPYOLIQ U MHIVE B P V
KDY®] SLIRSBO]JEBPSUHVVLRQ SURJUDPV LQVWDOOHG E\GHIDXOW $Q HDV\ZD\WR G|
SHSOLFDWLRQ 6 WUHIRSERPWKHVWHERQLFDWLRQ UXQV VHOHFW WKH SUHIHUUHG FRF
WBS MPH EFCVRQWPKH JUMMIMWHP IRUHUURUYV

dXeX3XjJ Mm H h2biBM;

2Q$OSKWKH VRXUFH FRP SXB\SHM PW K\H T BBHHFAFD Q DOVR VKRZ KHOSIXO PHVVDJHV WR O
OHP

2Q WKH VRXUFH FRPSKRS H@ PHSDJH DQG PDQXDOO\VHQG D VLQJOHVQDSVKRW W
FRPSXWHIWKXH VQDSVKRW XVHG LQ WKLVBW[WDAPSOH LV QDPH&GY EHIRUH LWLV ORFDV
WKHOSKDSRRO DEISKDEHDWERERO VHSDUDWHY WKH QDPH RI WKH GDWDVHW IURP WKH
WKH FRPPDQG

[GT TFOE BMQIBQPPM BMQIBEBUB!BVUP X ] TTI J EBUB TTI SFQMJDBUJPO
. SFDW CFUBQPPM

~-IDVQDSVKRW RI WKDW QDPHDOUHDG\H[LVWV RQ WKH GHVWLQDWLRQ FRPSXWHU
ZLWK WKH QHZ VQDSVKRW 7KHH[LVWLQJVQDSVKRW RQ WKH GHVWL@XWMDRQ FRPSX
SDJH REWOG UXQQLQJ WKLV FRPPDQG

[GT EFTUSPZ 3 CFUBQPPM BMQIBEBUB!BVUP X

7KHQ VHQG WKH VQDSVKRW PDQXDOO\DJDLQ 6QDSWKRWIW R @ WAKM HE NMIPQDIKAH. R Q \
SDJH ZLGMKMJTU U TOBQUIRUBWRUDBBDSVKRWYV

(UVURUPHVVDIJHVY KHUHFDQLQGLFDWHDQ\UHPDLQLQJ SUREOHPYV

Rjd



6°22L a RRXk@I3 b2 :mB/2- _2H2 b2 RRXKkK

dXd _2bBHp2 S BQ Biv

5HVLOYHULQJ RUWKH SURFHVV RI FRS\LQJGDWD WR D UHSODFHPHQW GLVN LV EH)
LQJWKH SULRULWA\RIUHVLOYHUVY FDQ KHOS WK M WIROFFRAUFPBUQWRIEB PR KW TW LFRWOAL £ K
WRLQFUHDVH WKH SULRULW\RIUHVLOYHULQJDW WLPHVY ZKHUH WKHDGGLWLRQDO
6HOHPWINVWHVLOYHUVBR IGRVISWD\ WKH VFUHHQUWKRZQQQGHVFULEHY WKH 4HOGV RQ W

VFUHHQ

yLJ 5HVLOYHU 3ULRULW\
7DEOH 5HVLOYHU 3ULRULW\ 2SWLRQV

BHWWLQJ ~ 9DOXH 'HVFULSWLRQ

(QDEOHG FKHFNER] 6HW WR UXQ UHVLOYHU WDVNV EHWZHHQ WK
WLPHV

%HJLQ 7LPH GURS GRZQ &KRRVHWKHKRXUDQG PLQXWH ZKH®Q UHVLO
EHVWDUWHG

(QG 7LPH GURS GRZQ &KRRVHWKHKRXUDQG PLQXWH ZKHQ QHZ UF
FDQ QR ORQJHU EH VWDUWHG 7KLV GRHV QR
UHVLOYHU WDVNYV

D\W RIWKH :HHN FKHFNER[HV | 6HOHFW WKH GD\W WR UXQ UHVLOYHU WDVNYV

Rj3



6°'22L a RRXk@I3 b2 :mB/2- _2H2 b2

dX3 a+ m# h bFbD

$ VFUXE LVWKHSURFHVV RI=)6 VFDQQLQJWKURXJKWKHGDWD RQD SRRO 6FUXEV |
GHWHFW VLOHQW GDWD FRUUXSWLRQV FDXVHG E\WUDQVLHQW KDUGZDUH LVVXHV
XUHV J)UHWHIDI6HY LW HDV\WR VFKHGXOH SHULRGLF DXWRPDWLF VFUXEV

-WLVUHFRPPQHGHG WKDWHDFK SRROLV VFUXEEHG DW OHDVW RQFHD PRQWK %L\
=)6 EXWRQO\ZKHQ WKDW GDWD LV UHDG 6FKHGXOHG VFUXEV FDQ 4QG ELW HUURU
QHHGHG IRUD VFUXE LV SURSRUWLRQDO WR WKH TXDQWLW\RI GDWD RQ WKH SRRO

7KHVFUXE SURFHVV LV - 2LQWHQVLYHDQGFDQ QHIJDWLYHO\LPSDFW SHUIRUPDQF
HQGV WR PLQLPL]JHLPSDFWWR XVHUV ODNHFHUWDLQ WKDW VFUREVDQRGRWWKKU GI
SDJH DUHVFKHGXOHG WRUXQRQGL*HUHQW GD\VWRDYRLG GLVNFRQWHQWLR(

6FUXEV RQO\FKHFN XVHG GLVN VSDFH 7R FKHFN6XQ ¥%VH G G&EWNHY/S D B I/ AKGIG XOH
6HOI WHRVWXQ RQFH RUWZLFH D PRQWK

6FUXEVDUHVFKHGXOHG DQ®VPINGBUNKE ZDWKYV

:KHQ D SRROLVFUHDWHG DVFUXELVDXWRPDWLFDOO\VFKHGXOHG $MODNAWU\ZLW
I 6FUXE 7TBWNRWPPDU\ RI WKLV HQWU\ FD Q@ EWNWEHZXE 7ZDMNMIH GLYVSOD\V WKH GHIDXO
VHWWLQJV IRUWKHKBERRO@M@DIRHGHPY RPSOMH. RQVGLD®E D SRRO LV FOLFNHGOUAR GLVSOEL
VFUHAQEOHVXPPDUL]HVY WKH RSWLRQV LQ WKLV VFUHHQ

]

SAVE CANCEL

)LJ 9LHZLQJ 3RRO 'HIDXOW 6 FUXE 6HWWLQJV




6°22L a RRXk@I3 b2 :mB/2- _2H2 b2 RRXKkK

7TDEOH =)6 6FUXE 2SWLRQV
3RRO GURS GRZQ &¢KRRVH D SRRO WR VFUXE
PHQX
7TKUHVKROGWGWUWL QJ '"H4QH WKH QXPEHU RI GD\VWR SUHYHQW D VFUXE IURP UX
KDV FRPSOHWHG 7KLV LIJQRUHVDQ\RWKHU FDOHQGDU VI
DPXOWLSOHRI WRHQVXUH WKHVFUXEDOZD\V RFFXUV R
'"HVFULSWLRWWULQJ '"HVFULEH WKH VFUXE WDVN
6FKHGXOHWXWRS GRZQ &KRRVH KRZRIWHQ WR UXQ WKH VFUREWDMVN &KIRLFHV DL
6FUXE 7TDVNPHQX "HHNORQWKREBXVWRBPAOBKWWRR RSHQ D YLVXDO VFKHGXOH
VHOHFWLQJPLQXWHYV KRXUV GD\V PRQWK DQG GD\V RI
(QDEOHG FKHFNER] 8QVHW WR GLVDEOH WKH VFKHGXOHG VFUXE ZLWKRXW GH

IRWHFUXE WDVNVDUHUXQLIDQG RQO\LI WKH W KOUWQHA/KH RVOE N \L 7 N WKRHUG EX [& H Gl ®/HRCU
GDWH PDUNHG

SHYLHZ WKH GHIDXOW VHOHFWLRQV DQG LIQHFHVVDU\ PRGLI\WKHP WR PHHW WK
7TKUHVKROIGEGOGW XVHG WR SUHYHQW VFUXEV IURP UXQQLQJWRRRIWHQ DQG RYHU
RWKHU 4HOGV $OVR LIDSRROLVORFNHG RUXQPRXQWHG ZKHQ D VFUXE LV VFKHG

6FKHGXOHG VFUXEV FDQ EH G 0CEMHERZQ WVEKKWKRAHKLY LV Q BWWHEHRPPRIGGR®BLGH DQ
HDUO\LQGLFDWLRQ RIGLVN LVVXHV-HHI RBUXEQIWWNRBRULAXWHQVLYH IRU WKH KDUGZI
SRUDULO\ GHV H@HOREMEBQW WKE® IRUWKH VFUXE XQWLO WKH KDUGZDUH FDQ EH XSJUD

dXN *HQm/ avM+ h bFb

JLOHVRUGLUHFWRULHV FDQ EH VIQFKURQL]HG WR UHP R WRIXFORQE WIAMRMWBWHAH SURYL

:DUQLQJKLYVY &ORXG 6\QF WDVN PLIJKWJR WR D WKLUG SDUW\FRPPHUFLDO YHQGRU
WHPYV 30OHDVHLQYHVWLIJDWHDQG IXOO\XQGHUVWDQG WKDW YHQGRU V JULFLQJ
&ORXG 6\QF WDVN L;VA\VWHPV LV QRWUHVSRQVLEOHIRUDQ\FKDUJHV LQHXUUHG I
WKH &0ORXG 6\QF IHDWXUH

&ORXG &UHCSDQWLD®XVW EH GH4QHG EHIRUH D FORXG VIQFLVY FUHDWHG 2QH VHW F
PRUHWKDQ RQHFORXG VI\QF )RUH[DPSOH DVLQJOHVHWRIFUHGHQWLDOV IRU $PI
VIQFV WKDW SXVKGL*HUHQW VHWV RI40HV RUGLUHFWRULHV

$ FORXG VWRUDJH DUHD PXVW DOVR H[LVW : L WEKX$FNHW® & X ANKHHW IR DWW EBEGOHOWH
IRUHD VI\QF WDVN FDQ EH FUHDWHG

$IWHU WKHFORXG FUHGHQWLDOVBRUZNWYERNG 6 RAAVIXYKMG WR GH4QH WKH VFKHGXO'}
QLQJD FORXG VI\QF WDVN 7KH WLPHVHOHFWHG LV ZKHQ WKH &0RXG 6\QF WDVN LV L
WLO 4QLVKHG HYHQ DIWHU WKH WLPHVHOHFWHG

$Q H[DPSOH LV VVKRZQH.Q

R9y



6°'22L a RRXk@I3 b2 :mB/2- _2H2 b2

yLJ &ORXG 6\QF 6WDWXV

7KH FORX G WIMIWWXELFDWHYVY WKH VWDWH RI PRVW UHF HOGWM FWRRXIGC VKRE VDK I NMOMNAXK
DQGLQFOXGHVDQRSWLRQWRGRZQORDG WKHP

&OLFNWR GLVS GIZ\AMKMR X € 16 QXFV K R 2)Q L)XQU H

R9R



6°22L a RRXk@I3 b2 :mB/2- _2H2 b2 RRXKkK

)LJ $GGLQJID &ORXG 6\QF

7TDEOHVKRZV WKH FRQ4JXUDWLRQ RSWLRQV IRU &0RXG 6\QFV

 6HWWLQJ
"HVFULSWLURWWULQJ

9DOXH 7\SH

7DEOH &ORXG 6\QF 2SWLRQV

" 'HVFULSWLRQ
(QWHU D GHVFULSWLRQ RI WKH &0ORXG 6\QF 7D

V' N

'LUHFWLRQ

GURS GRZQ PH

DJH

AT@XVKHQGY GDWD WR FORMXIBENFW RYBY KB DWD IURP FORXG

&UHGHQWL

D®URS GRZQ Pk

GLVSOD\HG LI D FRQQHFWLR Q$PN ¥ @GR WIEEHORDEG)
YDOLG FUHGHQWLDO LV HQWHUHG

T@KOHFW WKHFORXG VWRUDJH SURYLGHU FUHGHQWLDUC
&ORXG &UHGCGSGDIQWLD OMKH FUHGHQWLDO LV WHVWHG DQ(

HOWLO D

%XFNHW &

RGWRE @@REZQ PH

SUHGH4QHG 6 EXFNHW WR XVH
&RQWDRQBUDSSHDUV Z3:@ MEUHGHQWLDO LV
WK&EUHGHQWWH® WKH QDPH RI WKH SUH FRQ41J
%ORE FRQWDLQHU

HTQXXFNREHQW\DSSHDUV ZKHQ DQ 6 FUBHE&M DREGHMHFIN WKHH

VHOHFW
XUHG OLTF

YROGHU

EURZVH EXWWRAXH QDPH RI WKH SUHGH4QHG IROGHU ZLWKLQ
WDLQHU 7\SH WKH @DPHJRUV¥I®LWR OLVW WKH UHPRWH

WHP DQG FKRRVH WKHIROGHU

WKH VHC

(QFU\SWLR

QGURS GRZQ PH

TQRO\DSSHDUV ZKHQ DQ 6 F BHRNQ &K B OFIHW &
QRHQFU\SWI(RQ RQFU\SWHG

HH

'LUHFWRU\

JEORIZVH EXWW

REHOHFW WKH GLUHFWRULHV RU 40 H V3W RV & F\H
RUWKH GHVWLQDW LR Q3R B®IFAU IOWHWFHDQX WRLLR X

QW WR W
V DERXW

GHVWLQDWM®WERMWR DYRLG RYHUZULWLQJ H[L

VWLQJ 4

*OQOMIBMm2/ QM

M2ti T ;2

R9k



6 22L a RRXk@I13Ib2" :mB/2-

_2H2 b2

- BHWWLQJ
7UDQVIHU

9DOXH 7\SH
DREAHRS GRZQ PH@XQFDNHYV 40HV RQ WKH GHVWLQDWLRQ V\VWH

h #H2 d XN

+QMiBMm2/ 7°QK T 2pBQmb T ;2
'HVFULSWLRQ

VRXUFH )LOHV WKDW DUH UHPRYHG IURP WKH
I[URP WKH GHVWLQDWI TRAD ¥ L PHFOMDRUUW R
&RSARRSLHVY 40HV IURP WKH VRXUFH WR WKH GH
WKDW DUH LGHQWISHDODVLPLODU WR

ORYHRSLHV 40HV IURP WKH VRXUFH WR WKH GH
I[URP WKH VRXUFH DIWHU WKW RS\ VLPLODU WR

PLGHQW
VRXUFH

VWLQDW

VWLQDW

FU\SWLRQ

5HPRWH HQ

FKHENER]

SBVWFORQH KWWSV UFORQH RUJ FU\SW WR
WLRQ GZ86QIB8//WUDQVIHUV

DQGQFU\SWLRDQONDHOW
38//'"THFU\SW 40HV WKDW DUH EHLQJ VWRUHG R
IRUH WKHWUDQVIHU 7UDQVIHUULQJ WKHHQF

HQFU\SW WKH 40HYV

GHULYDWLRQDUH DYBOGDHGH LQWWKBH IRUPD
WLROQWVWSYV

PDQDJH

386 HQFU\SW 40HV EHIRUHWUDQVIHUDQG VWRUH WKH
WKHUHPRWH VI\VWHP )LOHV DUH Q@RB\WBWWRIG XIVV QI R\

Q WKH U
U\SWHG .

WKH VIORU\SWLRQ IDQ/OFRNSWLRE YW AWY XVHG WR

$GGV WIKHHQDPH HQFWRBEWIWRIKR Q SDY@EXRUSWLRQ VDOW
RSWLRQV $GGLWLRQDO GHWDLOV DERXW WKH

HQFU\S
WV GRF X

UFORQH RUJ FU\SW 40H IRUPDWYV

YLOHQDPH
FU\SWLRQ

HEKHFNER]

(QFU\S®6+RU GHFB83MWOH QDPHV ZLWK WK OF
QDPH HQFU\SWLRQ PRGHV 7KHRULJLQDO GL
FU\SWHG 40HQDPH

38//WDVNV WKPMVMDKQPRH HQFQYDEWHRBD QG DQQ
FU\SWLRQ SRN¥ER UGN L RIQOW@RW WUDQVIHU D

OLVWRIWUDQVIHUUHG 40HV

UHSRUW WKDW WKH WDVN ZDV VXFFHVVIXO 7R
IHUUHG VXFFHVVIXOO\ FOLW¥N WSB¥RYV KHGV H

ORQH

GDUG 40H QDPHHQFU\KWWBY PRIFORQH RUJ FU\SW 4

UHFWRU

VHUYHG $40OHQDPH ZLWK WKHVDPHQDPHDOZD\V KDV

QFRUUHF

Q\40HV
YHULI\V
HD

(QFU\SWLR
SDVVZRUG

QVWULQJ

FXUHO\EDFN XS WKLV SDVVZRUG
UHVXOWLQ GDWD ORVYV

/IRVLQJ WKH

3DVVZRUG WR HQFU\SW DQG GHARWQWQIBRBRWH/GD W D

HQFU\SW

(QFU\SWLR

QVDUDLVD J

(QWHU D ORQJVWULQJRIUDQGRPVFEDWDFWHU
KWWSV VHDUFKVHFXULW\ WHFKWDUJHW FR

YDOXH /RVLQIJWKHVDOWYDOXHZLOO UHVXO

WLRQ SDVVEZRQGQFOZD\V VHFXUHO\EDFN XS WH

VIRU XV
P GH4QL
HHQFU\
W LQ GDV

6FKHGXOH
&ORXG 6\Q
7DVN

WEWHRS GRZQ PH

YDQFHG VFKHGXOHU

1T@XRRVHKRZ RIWHQ RUDW ZKDW WLPH WRARXDOW D V\Q
'‘DLOHHNORQWKREBAXVWRBPOBKWWRR RSHQ WKH DG

(QODEOHG

FKHENER]

(QDEOH WKLV &0RXG 6\QF 7TDVN 8QVHW WR GL
ZLWKRXW GHOHWLQJ LW

VDEOH W

IRWHIWKHVHOHFWHG FUHGHQWLDO LVLQFRUUHFW LW & URB&® W VRREDVW R U bl MVEXW I
WKHVWHRORXG &UHGHQWDDBYVYRU WKH VHOHFWHG FUHGHQWLDO

1IRWHUFORQH KW)MFSV
QRW GHOHWHG LQ WKH GHVWLQDWLRQ 7KLVLQFOXGHND BRPPRQHWURWRKHQ WKH

KWWSV

WHFKFUXQFK FRP
ORRNLQJ DW \RXU VWXe

UFORQH RUJ FRPPDQGY UFORQHBV\QF

HQFRXQW

HUV DQ\

KRZ GURSER[ NQRZV ZKHQ \RXUH VKDULQJ FR
5DJVD40HDV FRS\ULJKWHG

7RPRGLI\DQ H[LVWLQJ FGR2SWLERR \F QLA FERFH VR(ZWVLKIH' Gl O HRISKV L R Q V

ROj



6°22L a RRXk@I3 b2 :mB/2- _2H2 b2 RRXKkK

dXNXR *HQm/ avM+ 1t KTH2

7KLV H[DPSOH BKREVMXG VIQF ZKLFK ZULWHV DQ DFFRXQWLQJ GHSDUWPKN®W EDFN X
WHP WR $PD]JRQ 6 VWRUDJH

%HIRUHWKH QHZ FORXG VI\QF ZDV D FORE GIY EXRZIENWNBHEMD ' HG ZLWK WKH $PD]RQ 6 Z
VROHIRUVWRULQJ GDWDPIVNRPNWHKPH JUHH1$6

&OLANWHRORXG &UHDBB@WIWROWQWHU WKH FUHGHQWLDOV IRUVWRUDJHRQDQ $PD]
GHQWLDO LV JLY 18 Q6WHRH QR D K R 2)Q 1L)QU H

yLJ ([DPSOH $GGLQJ&ORXG &UHGHQWLDOV

7KHORFDO GDWD WR EH VHQW WR WK HBDIRPANGOLWW D N LCBIMROVSBIIKD OOPSBHF
GDWDVHW

&OLMNVINVKORXG PYRF' WR FUHDWH D FORXG'MVFRU MRYE VRIBDIFR XS WIRF®HVFULEH WKH
MRE 7KLV GDWD LV EHLQJVHQW WR BXRXKHWWERBYILB HWURFWRREHY LMBP WKH FORXG FU}
4QHG LQ WKH SUHYLRXV VWHS D QG MKRIXGH Y Q/RK@R/ FAHRHE) ERKARNVHHVD

7TKHLUHFWRUWYV)LOMXVWHG WR WKH GDWD 40H

7TKHUHPDLQLQIJ4HOGVDUHIRUVHWWLQIJD VFKHGXOH 7KHGHIDXOW LV WRVHQG W
HU\GD\ 7KHRSWLRQV SURYLGH JUHDW YHUVDWLOLW\LQ FRQ4JXULQJZKHQ D FORX
WR RQFH D\HDU

7TKHQDE@HGG LV HQDEOHG E\GHIDXOW VR WKLV FORXG VIQF ZLOO UXQ DW WKH QHT'
7TKHFRPSOHWHG GLDORJIJKWNMKRZQ LQ

R99
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yLJ ([DPSOH $GGLQJD &ORXG 6\QF

R98



*> Shil_
1A:>h

7KH

L1hgqP_E

IHWZRUN VHFWLRQ RIWKHZHELQWHUIDFH FRQWDLQV WKHVH FRPSRQHQWYV IR

RQ WKH )UMHMIGWHP

*OREDO &RQ 4 JXDJIHNLR WHQHUDO QHWZRUN VHWWLQJV
~ QW H U SOFIHV VHWWLQJV IRUHDFK QHWZRUN LQWHUIDFH

~30-SDJH VHWWLQJV FRQWUROOLQJFRQQHFWLRQ WR WKH DSSOLDQFH WKU|
PHQW LQWHUIDFH LI WKH XVHU LQWHUIDFHEHFRPHV XQDYDLODEOH

/LQN $JIJUHJISODWIHRQV VHWWLQJV IRUQHWZRUN OLQN DJJUHJDWLRQ DQG OLQN ILC
6BWDWLF SDXIWHY DGG VWDWLF URXWHYV
9/$1VSDJH FRQ4JXUH —((( TWDJJLQJIRU YLUWXDO /$1V

(DFKRIWKHVHLY GHVFULEHG LQ PRUHGHWDLO LQ WKLV VHFWLRQ

:DUQLQODNLQJ FKDQJHV WR WKH QHWZRUN LQWHUIDFHWKHZHELQWHUIDFH XVHYV
WKH )UHHI$SSWHP OLVFRQ4JXULQJQHWZRUNVHWWLQJV PLIKWUHTXLUH FIRPPDQG
FHVV WR WKHP)UWMLSB WR 4] %H YHU\ FDUHIXO DKWHQ BRHN XU DQBN $IJIJUHIDWLRQ\

SDJH

3X

R :HQ# H*QM}:m  iBQM

IHWZRU®REDO &R Q4 MNKAMURPYUH LV IRUIJHQHUDO QHWZRUN VHWWLQJV WKDW DUF
WLFXODU QHWZRUN LQWHUIDFH

R9e
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_2H2 b2

)LJ

*OREDO 1HWZRUN &RQ4JXUDWLRQ

7DEOHVXPPDUL]JHV WKH VHWWLQJV RQ WKH *OREIVQBRERPIXIUBVGR@WHDEUH 400HG
VKRZQ)LQXUH EXW FDQ EH FKDQJHG WR PHHW UHTXLUHPHQWY Rl WKH ORFDO QHWZR

7TDEOH

*OREDO &RQ4JXUDWLRQ 6HWWLQJV

| BHWWLQJ 9DOXH  '"HVFULSWLRQ

+RVWQDPH VWULQJ 6\WVWHP KRVW QDPH 8SSHUDQG ORZHU PM\GH DJOSKDQX
FKDUDFWHUV DUH DOORZHG

'RPDLQ VWULQJ 6\WVWHP GRPDLQ QDPH

$GGLWLRQDOWRILQJ $GGLWLRQDO VSDFH GHOLPLWHG GRPDLQV WR VHDUFK

PDLQV PDLQV FDQ FDXVH VORZ'16 ORRNXSYV

-3Y 'HIDXOW3DGGUHVV [ 7\SLFDOO\ QRW K HWQEBHKH DERXSDIHWHZBIWHW XVHG

*DWHZD\ LQVWHDG RI WKH GHIDXOW JDWHZD\SURYLGHG E\'+&3

-3Y 'HIDXOW3DGGUHVV [ 7\SLFDOO\ QRW ¥ HWQBMH DERXIDIBWHZD\V

*DWHZD\

1IDPHVHUYHU3 DGGUHVV | 3ULPDU\'16 VHUYHU

1IDPHVHUYHUY3 DGGUHVV [ 6HFRQGDU\'16 VHUYHU

1IDPHVHUYHU3 DGGUHVV | 7THUWLDU\'16 VHUYHU

+773 3UR[\| VWULQJ (QWHU WKH SUR[\ LQIRUPDWLRQ IRU WKH QHWZRUN
LQ WKH IRRWPBRSY P\ SUR[\ \RHW YHU
KWWS XVHU SDVVZRUG#P\ SUR[\ VHUYHU

(QDEOH QHWZOHMN ER[ -lHQDEOHG QHWZRUN VHUYLFHV GR QRW VWDUW DW E

IHDWXUH DEOH WR SLQJ WKH DG G U H\HWHZA/DQ MV WBHWBL VQVW K H

*QMiBMmM2/ QM M2ti T ;2
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6°22L a RRXk@I3 b2 :mB/2- _2H2 b2 RRXKkK

h #H2 3XR +QMiBMm2/ 7°QK T 2pBQmb T ;2
- BHWWLQJ 9DOXH " 'HVFULSWLRQ
1IHWZDLW —J3\OLVIWQJ 2QO0\DSSHDUWDEDH QHW Z LW HFHD WRWHIU D VEDFH
GHOLPLWHG OLVW RI =3 DGGUHVVHV WR SLQJ (DFK D
RQHLV VXFFHVVIXO RUWKH OLVW LV H[KDXVWHG /HDY
IDXOW JDWHZD\
+RVW QDPH VWULQJ 8VHGWR DGG RQHHQWU\SHU OLQH ZKLFKIZLOO EH DSS
GDWDEDVH IPTUTSVH WKH IRBBD®&GUHVV VS D EKHKRN RXQMW KS O H
KRVWQDPHY FDQ EH XVHG LI VHSDUDWHG E\D (SDFH

:KHQ XVLQJ $FWLYH 'LUHFWRU\ VHW WKH -3 DGGUHMY RHWHUHAMHOOP '16 VHUYHU LQ

~IWKH QHWZRUN GRHVY QRW KDYH D '16 VHUYHU RU1)6 66+ RU )73 XVHUV DUH UHFH
URUV DGG DQ HQWU\ IRU WKH —3 D& G\WHWHPRIQRNKHQ Bl PIH $60 MDE D V H

1RWHQ PDQ\ FDVHV D )RRIGUE6UDWLRQ GRHVY QRW LQFOXGH GHIDXOW JDWHZD\LQIR
PRUH GL]JFXOW IRUD UHPRWH DWWDFNHU WR FRPPXQLFDWH ZLWK WKH VHUYHU :KL
FRQ4JXUDWLERRUHRWWILFW LQERXQG WUD]F IURP VRXUFHV ZLWKLQ WKH ORFDO QHW
JDWHZD\ZLOO SUHYHOW\WWH PUHRPSBRPPXQLFDWLQJ ZLWK '16 VHUYHUV WLPH VHU
WKDW DUH ORFDWHG RXWVLGH RI WKH ORFDO QHWZRUNG6WQ WKL SBOWMH VLW REHHFR
DEOH WR UHDFK H{WHUQDO '16 173 DQG PDLO VHUYHUV ZKLFKDUH FRQ4JXUHG ZLW
WR WKH -QWHUQHW LV DGGHG PDNWWHNP HWKHRWHHAWSEG E\ D SURSHUO\FRQ4JXUHG

3Xk AMi2 7 +2b

IHWZRUNMWHWRRBAY ZKLFK LQWHUIDFHY DUH PDQXDOO\FRQ4JXUHG DQG DOORZV D¢
FRQ4JXUHG LQWHUIDFH

6HH WAKDLWVQ LS DIH DERXW FKDQJLQJWKHLQWHUIDFH WKDW WKHZHE LQWHUIDFH >

JLIXUHVKRZV WKH VFUHHQ WKDW DS $HDUR P WAMNWY HF @BIDFNALNEIO HV XPPDUL]JHV WKH
FRQ4IJXUDWLRQ RSWLRQV VKRZQ ZKHQ DGGLQJDQLQWHUIDFHRU HGLWLQJDQ H[LV

IRWHQ LQWHUIDFHFDQ RQO\EHDGGHG ZKHQ WKHUH LV D 1-& WKDW K®V QRW DOUH
ZKHQ WKHUH DUH QR 1-&V DYDLODEOH ZLOO GLVSOD\ D PHVVD' MWW BORVS GBTHFER W W\
BSF BMSFBEZ JO VTF
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6°22L a RRXk@I3 Ib2° :mB/2- _2H2 b2
yLJ $GGLQJRU (GLWLQJDQ -QWHUIDFH
7DEOH ~QWHUIDFH &RQ4JXUDWLRQ 6HWWLQJV
 6HWWLQJ 9DOXH " 'HVFULSWLRQ
1-& GURS GRZQ PHQ@KH )UHH%6' GHYLFH QDPH RI WKH LQWHUIDFH| 7KLV LV
HGLWLQJDQLQWHUIDFH
—QWHUIDFH YOVRH. QJ "HVFULSWLRQ RILQWHUIDFH
r&3 FKHFNER] SHTXLUHV VWDWLF -3Y RU-3Y FRQ4JXUDWLRIQ LI XQV|
WHUIDFH FDQ EH FRQ4JXUHG IRU '+&3
—3Y $GGUHVB DGGUHVV | (QWHU D VWD WL F =& BIGGUHWIN |
—3Y IHWPDVWAWRS GRZQ PHQGWHU D QHW4EBUNM KQVHW
$XWR FRQ4JRKHFNER] 2Q0\RQH LQWHUIDFH FDQ EH FRQ4JXUHG IRU WKLV RSW

-3Y

FRQ4IJXUDWLRQLV UHTXLUHG WR XVH -3Y

-3Y $GGUH

VABY DGGUHVYV

OXVWEH XQLTXHRQ WKHQHWZRUN

—3Y 3UH4[| GURS GRZQ PHORWFK WKH SUH4[ XVHG RQ WKH QHWZRUN
/HQJIWK
2SWLRQV | VWULQJ $GGLWLRQDO SDUDPHMQ¥UYV IURP

KWWSYV
PXOWLSOH SDUDPHWHUYV ZLWK IPWSDO FHQ FRIWH B
WKHO078 IRULQWHUIDFHY ZKLFK VXSS RUWKWWMER
SDJH DERXW 078 DQG ODJJLQWHUIDFHV

ZZZ IJUHHEVG RUJ FJL PDQ FJL"TXHU\ LIFRQ

MHPS O H
ERIIUDP|

OXOWLSOH LEWRIQRBWFWHWEHUV RI WKH VDPHMXBQHW HEHWZRUN LOQOWHUIDFHV RQ D

KWWSV

IRUXPV I[UHHQDV RUJ LQGH[ SKS"WKUHDGYV PXOWLSOH QHWZRUN LQWH!

LOQIRUPDWLRQ &KHFN WKHVXEQHW PDVNLIDQ HUURULV VKRZQ ZKHQ VHWWLQJ WK

RON



6°22L a RRXk@I3 b2 :mB/2- _2H2 b2 RRXKkK

6HW RQO\ WKH3BYDGGUHVV IRUWKHQHZLQWHUIDFH

3Xj ASJA

%HILQQLQJ ZLWK YHUVLR@URYLEHWD$BUDSKLFDO VFUHHQ IRUFRQ4JXULQJDQ -30-
ZLOO RQO\DSSHDU LI WKH VA\VWHP KDUGZDUHLQFOXGHV D %DVHERDUG ODQDJHPHQ

-30- SURYLGHV VLGH EDQG PDQDJHPHQW LIWKHJUDSKLFDODGPLQLVWUDWLYH LQ'
IRUDIHZ YLWDO IXQFWLRQV VXFKDV FKHFNLQJWKHORJ DFFHVVLQJ WKH %-26 VH)
UHTXLULQJ SK\VLFDODFFHVV WR WKH VA\VWHP -30-LVDOVR XVHG WRJLYHDQRWKF
DVVLVW ZLWK D FRQ4JXUDWLRQ RUWURXEOHVKRRWLQJLVVXH %HIRUHFRQ4JXULC
IDFHLV SK\VLFDOO\ FRQQHFWHG WR WKH QHWZRUN 7KH -30-GHYLFHPD\VKDUH WK
EHD GHGLFDWHG VHSDUDWH -30-LQWHUIDFH

:DUQLQIW LV UHFRPPHQGHG WR 4UVW HQVXUH WKDW WKH -30- KDV EHHQ §SDWFKHC
9XOQHUDELOLW\ EHIRUH HIMWE MM SB0-ZZKLIMV\VWHPV FRP EORJ KRZ WR 4[ WKH
PDQDJIJHPHQW YXOQHUDELOLW\ SURYLGHV PRUHLQIRUPDWLRQ DERXW W|KH YXOQC

IRWHRPH -30-LPSOHPHQWDWLRQV UHTXLUH XSGDWHV WR ZR35N ZIDMKWQBZEHDWHUYV
EUHDNV $65RFN V —-30- 9LKWWBS¥ FRRVRPWIUHHQDV RUJ LQGH[ SKS"WKUHDGV S
EUHDNV DVURFNV LSPL YLUWXDO FRQVROH IRUPRUH LQIRUPDWLRQ

-30-LVFRQ4IJXUHBARRHMSO07KH -30- FRQ4JXUDWLRQ VRAUNH SWKRYZ@GHY D VKRUWFX
WR WKHPRVWEDVLF -30-FRQ4JXUDWLRQ 7KRVHDOUHDG\IDPLOLDU ZLWK -30- PD!
7TDEOHVXPPDUL]HV WKHRSWLRQV DYDLODEOH ZKHQ FROZHEJLQWHYIPEHWK WKH )U'l

yLJ ~30- &RQ4JXUDWLRQ
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6°'22L a RRXk@I3 b2 :mB/2- _2H2 b2

7DEOH -30-2SWLRQV

6HWWLQJ 9DOXH  '"HVFULSWLRQ

&KDQQHO | GURS GRZQ PH@KMOHFW WKH FKDQQHO WR XVH

3DVVZRUG| VWULQJ (QWHU WKH SDVVZRUG XVHG WR FRQQHFW WR WKH —-30-
EURZVHU 7KHPD[LPXP OHQJWK LYV FKDUDFWHUV

"r &3 FKHFNER] “TOHIW XQYHMEGUIWMHWPDQ@SY 'HIDXOW *DW/HZD\
PXVW EH VHW

—3Y $GGUHWMNVULQJ —3DGGUHVV XVHG WR FRQQHFW WR WKH -30- ZHE LQWH

—3Y IHWPDVWAWRS GRZQ PH@GXEQHW PDVN DVVRFLDWHG ZLWK WKH -3 DGGUHVV

—3Y HIDXOWWULQJ "HIDXOW JDWHZD\DVVRFLDWHG ZLWK WKH -3 DGGUHVV

*DWHZD\

9/$1 —' VWULQJ (QOWHUWKH9/$1 LGHQWL4HU LI WKH -30- RXW RI EDQG
IDFHLY QRW RQ WKH VDPH 9/$1 DV PDQDJHPHQW QHWZF

$IWHU FRQ4JXUDWLRQ WKH -30-LQWHUIDFHLVDFFHVVHG XVLQJD ZHE EURZVHU D
UDWLRQ 7KHPDQDJHPHQWLQWHUIDFHSURPSWV IRUD XVHUQDPHDQG WKH FRQ4J)>
GRFXPHQWDWLRQ WR GHWHUPLQH WKH GHIDXOWDGPLQLVWUDWLYH XVHUQDPH

$IWHUORJIJLQJLQWR WKHPDQDJHPHQW LQWHUIDFH WKH GHIDXOW DGPLQLVWUDW
XVHUV FUHDWHG 7KHDSSHDUDQFH RIWKH -30- XWLOLW\DQG WKHIXQFWLRQV WKELC
ZDUH

$ FRPPDQG OLQH XWQRQOUWPPPMODYMHEODEOH WR FRQWURO PDQ\IHDWXURY RRWKH —30-
&KDQJH -30-6HQVRU 7TKUHVKROKGWWSVQJIRIXPVRREHQDY RUJ LQGH[ SKS"UHVRXU
LSPL VHQVRU WKUHVKROGVY XVLQJ LSPLWRRO IRUVRPHH[DPSOHV

3X9 GBMF ;; 2; iBQMb

JUHHTPP$6VHYV WKH )UHH% &KWWSY ZZZ IUHHEVG RUJ FJL PDQ FJL"TXHU\ ODJJ LQWHF
JUHIJDWLRQDQG OLQNIDLORYHU VXSSRUW $ODJJLQWHUIDFHDOORZV FRPELQLQJ
WXDO LQWHUIDFH 7KLV SURYLGHVIDXOW WROHUDQFHDQG KLJK VSHHG PXOWL OL
SRUWHG EA\ODJJERWK GHWHUPLQHY WKH SRUWV WR XVHIRURXWJRLQJWUD]FDQG
7TKHOLQN VWDWH RI WKHODJJLQWHUIDFHLY XVHGWRYDOLGDWH ZKHWKHU WKH SR

$JIJUHIDWLRQ ZRUNV EHVW RQ VZLWFKHV VXSSRUWLQJ /$&3 ZKLFK GLVWULEXWHV \
WR IDLOXUH RILQGLYLGXDOVRNXNSSRUIMML HEWLYH SDVVLYHIDLORYHU EHWZHHQ S|
ORDG EDODQFH PRGHV VHOHFW WKH RXWSXW LOQWHUIDFH XVLQJD KDVKWKDW LQFC
DGGUHVV 9/$1WDJ LIDYDLODEOH -3 VRXUFHDQG GHVWLQDWLRQDGGUHVV DQG
EH REVHUYHG ZKHQ PXOWLSOH FOLHQWRWIXWHLS/6J D& W IFHRIZAJH Q WARHHIBSE GHSHQGV RQ
WKH (WKHUQHW VZLWFK ORDG EDODQFH DOJRULWKP

7KHODJJGULYHU FXUUHQWO\VXSSRUWY VHYHUD O D)DILUHIYAUH R R SRIHRQ\GRHGR R § (DHON
ZRUN VZLWFKHV WKDW GRB®RW VXSSRUW

YDLORYMHKH GHIDXOW SURWRFRO 6HQGV WUD]JF RQO\WKURXJK WKHDFWLYH SRUW -
WKH QH[W DFWLYH SRUW LV XVHG 7KH 4UVW LQWHUIDFHDGGHG LV WKH PDVWHU SR
IDLORYHU GHYLFHV %\ GHIDXOW UHFHLYHG WUD]JFLVRQO\DFFHSWHG ZKHQ UHFHL
FDQ EH UHOD[HG ZKLFKLV XVHIXOIRUFHUWDLQ E U BGWE RXOYERIHENFIOW KISVQ E\ JRI
$'"" WR DGG D WXQDEDIH I6IMERDMW FDLQN ODJJ IV EFOWHRUB QB® PUR LQWHISIW DQG Wi
WR\VFWO

/$&3VXSSRUWYV WKH —((( DG /LQN $JJUHJDWLRQ &RQWURO 3URWRFRO /$&3 DQG
DWHV D VHW RI DJJUHJDEOH OLQNV ZLWK WKH SHHULQWR RQH RU PRUH OLQN DJJUH
RI SRUWV RI WKH VDPH VSHHG VHW WR IXO0 GXSOH[RSHUDWLRQ 7UD]FLV EDODQF
JUHDWHVW WRWDO VSHHG -Q PRVW VLWXDWLRQV WKHUH ZLOO EH D VLQJOH /$* ZKL
LQ SK\WLFDO FRQQHFWLYLW\ OLQN DJJUHJDWLRQ TXLFNO\FRQYHUJHV WR D QHZ FF
WKH QHWZRUN VZLWFK DQG /$&3 GRHVY QRW VXSSRUW PL[LQJLQWHUIDFHV RI GLsHU}
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6°22L a RRXk@I3 b2 :mB/2- _2H2 b2 RRXKkK

VDPH GULYHU LOERYMWYRDUH UHFRPPHQGHG IRU /$&3 8VLQJ/$&3 IRUL6&6-LV QRW L
EXLOW LQ PXOWLSDWK IHDWXUHY ZKLFK DUHPRUH HIJFLHQW

IRWHKHQ XVUIRE3YHULI\WKH VZLWFK LY FRQ4JXUHGIRUDFWLYH /$&3 3DVVLYH /$&3

/IRDG %DOE@PRHOQFHY RXWJRLQJWUD]FDFURVV WKHDFWLYH SRUWY EDVHG RQ KDVK
DQGDFFHSWV LQFRPLQJWUD]FIURPDQ\DFWLYH SRUW 7KLV LVDVWDWLFVHWXSD
WKH SHHU RUH[FKDQJHIUDPHV WR PRQLWRU WKH OLQN 7KHKDVKLQFOXGHYV WKH (
9/$1WDJ LIDYDLODEOH DQG-3VRXUFHDQG GHVWLQDWLRQDGGUHVYV 5HTXLUHYV
VWDWLF OLQN DJJUHJDWLRQ

5RXQG 5RBLYFWULEXWHYV RXWJRLQJWUD]F XVLQJD URXQG URELQ VFKHGXOHU WKU |
FRPLQIJWUD]FIURPDQ\DFWLYH SRUW 7KLV PRGHFDQFDXVH XQRUGHUHG SDFENHW
H*HFWRIOLPLWLQJ WKURXJKSXWDV UHRUGHULQJ SDFNHWV FDQ EH &38 LQWHQVLY
VXSSRUWYV —((( DG VWDWLF OLQNDJIJUHIJDWLRQ

IRQHWKLY SURWRFRO GLVDEOHV DQ\WUD]F ZLWKRXW GLVDEOLQJWKH ODJJLQWHU

3X9XR G *S- JSAP-L6a- M/ lasB

/I$&3 ERQGY (WKHUQHW FRQQHFWLRQV WR LPSURYHEDQGZLGWK )RUH[DPSOH IRXI
DWHRQHPHID LQWHUIDFH +RZHYHU LW FDQQRWLQFUHDVH WKHEDQGZLGWK IRU
FUHDVHEDQGZLGWK ZKHQ PXOWLSOH FOLHQWYV DUHVLPXOWDQHRXVO\DFFHVVLQJ
LW\ (WKHUQHW KDUGZDUH LV XVHGDQG LW ZLOO QRW PDNH PXFK GL*HUHQFH ZKHQ >
SHDOWHN

/$&3 UHDGV WKH VHQGHU DQG UHFHLYHU -3 DGGUHVVHV DQG LI WKH\DUH GHHPHG \
DOZD\VVHQGV WKH SDFNHW RYHU WKH VDPH LQWHUIDFH WR HQVXUH WKDW 7&3 GRH
/$&3 LGHDO IRUORDG EDODQFLQJPDQ\VLPXOWDQHRXV 7&3 FRQQHFWLRQV EXW GR
RQH 7&3 FRQQHFWLRQ

03-2 RSHUDWHV DW WKH L6&6—- SURWRFRO OHYHO )RUH[DPSOH LIIRXU-3DGGUHV'
WDQHRXV 7&3 FRQQHFWLRQV 03-2ZLOO VHQG WKH GDWD RYHUDOODYDLODEOHOL
WKH -3 DGGUHVVHV RQ WKHLQWHUIDFHVDUH FRQ4JXUHG WR EHRQVHSDUDWH VXE
FRQ4JXUH VWDWLF URXWHV WR GR SRLQW WR SRLQW FRPPXQLFDWLRQ 2WKHUZLVI

/$&3 DQG RWKHU IRUPVRIOLQNDJJUHJDWLRQ JHQHUDOO\GR QRW ZRUN ZHOO ZLWK
LIHGHQYLURQPHQW FRQVLGHU WKH XVHRIL6&6-03-2 WKURXJKWKHFUHDWLRQ RI
ZRUN FDUGVRQ GL*HUHQW QHWZRUNV 7KLV DOORZVDQL6&6-LQLWLDWRU WR UHFI
IRULQFUHDVHG EDQGZLGWK RRURIZHGKRQEG B F\IRRMWYD ZRUGSUHVV FRP LVFVI
PXOWLSDWKLQJ DQG MXPER IUDPHVY FRQWDLQVLQVWUXFWLRQVIRUFRQ4JXULQJ

1)6 GRHV QRW XQGHUVWDQG 03-2 7KHUHIRUH RQHIDVW LQWHUIDFHLY QHHGHG VI
SURYHEDQGZLGWK ZKHQ XVLQJ1)6 /$&3 GRHV QRW ZRUN ZHOO WR LQFUHDVH WKH E
VHUYHUDQG RQHFOLHQW /$&3LVDJRRG VROXWLRQIRUOLQNUHGXQGDQF\RU IR

3X9Xk **2 iBM; GBMF ;; 2; iBQM

%HIRBBHDWLQJD OLQN DJJUHIJDWLRQ PDNHVXUH WKDWDOO LQWHUIDFHY WR XVH |
IHWZRUMWHUI/IDFHNUHDWLRQ IDLOV LIDQ\RIWKHLQFOXGHG LQWHU I®HHWRUW PDQ
ZDUQLSDJIH DERXWFKDQJLQJWKHLQWHUIDFH WKDW WKHZHELQWHUIDFH XVHV

7R FUHDWH D OLQN DJJUMWEZWURQNXR WRH DIVELARIIWN. J X UHVKRZY WKH FRQ4JXUDWLF
RSWLRQV

R 8k



6°'22L a RRXk@I3 b2 :mB/2- _2H2 b2

)LJ &UHDWLQJD/LQN $JJUHJDWLRQ

(QWHU D GHVFULSWL YD JUD-FHW RIHPVEHVHOHFW WHRH GHRWRERO SUHIHUUHG &KRRVH
)DLORXKHI® WKH QHWZRUN VZLWFK GRHV QRW VXSSRUW /¥8&3 J&QR\RNGN BEAFRZQFHV |
PHQX WRDVVRFLDWH 1-&V ZLWK WKH O D J6 $DHEXMWW D@ % RVKBQH @ KFNQWMEH JJUHJD W L

IRWHILQWHUIDFHV DUH LQVWDOOHG BEXW -GRMWHUY IDFR-SHKOHRNQHRISBI G U LY H U
KWWSV 727ZZ IUHHEVG RUJ UHOHDVHYV 5 KDUGZDUH KWPO HWKHUQHW IRU WK

$IWHU FUHDWLQJ WKH OLQN BWZWRRJINDONLIRQ UHRDIRBLRIV EWLRQV IRUWKH QHZ ODJJ !
YLHZ RSWLRQWWQWB UW EFHP BHUWB/O HW H

&OLFNGRQW - QWRIWDDEBIJJ RSHQV WKH FRQ4JXUDWILRQWFDHHQIGKREQUEHY WKH RS
WLRQV LQ WKLV VFUHHQ

RS



6°22L a RRXk@I3 b2 :mB/2- _2H2 b2 RRXKkK

‘ 6HWWLQJ
1-&

yLJ (GLWLQJ D ODJJ
7TDEOH &RQ4IJXUDEOH 2SWLRQVIRUDODJJ
9DOXH ‘ 'HVFULSWLRQ
VWULQJ 5HDG RQO\ $XWRPDWLFDOO\DVVLIQHG WKH (Q

“QWHUIDFH Y®V\RH QJ

H[W DYC

%\ GHIDXOW WKLV LV-WKKHLVIFPDHEH FKDQJHG WR D PRU

GHVFULSWLYH YDOXH

$XWR FRQ4
-3Y

JRKHFNER]

r&3 FKHFNER] (QODEOHLIWKHODJJGHYLFHZLOO JHW -3DGGUHVV LQI
7KH -3 DGGUHVV RIWKH QHZ ODJJFDQ EH VHW WR '+&3 F
LOQWHUIDFH XVHV '+&3

—3Y $GGUHWMWULQJ (QWHU D VWD W L F =& BIOGUHWRA |

—3Y IHWPDVWAWRS GRZQ PHQ@AWHU D QHWEBUM DHIW XQVHW

6HW RQO\LID '+&3 VHUYHULVDYDLODEOH WR SURYLGH

PDWLRQ

“3Y $GGUHWMWVULQJ 2SWLRQDO
—3Y 3UH4[| GURS GRZQ PHGKMTXLUHGLIDQ -3Y DGGUHVVLVHQWHUHG
/HQJIWK

2SWLRQV | VWULQJ $GGLWLRQDOD! KWWSV ZZZ IUHHEVG RUJ FJL

RSWLRQV

PDQ FJL

7TKHUHDUHDOVR EXWWRQVWRDGGDQG UHPRYHH[WUD -3Y RU-3Y DOLDVHV
—QHWZRUNQN $JJUHIPOWRIBW LR QVGLYXD HPIRWUVODJIJ WROVIREMKWH HHQ VKRZQ LQ

JLIXUH

R89



6°'22L a RRXk@I3 b2 :mB/2- _2H2 b2

yLJ /ILQN $JJUHIJDWLRQOHPEHUYV

&OLFNSWLRQV IRUDQH[LVWLQJ ODJJ PH PG I BGHRO IMH RKWR BRI DVGRM XVW DQ H[LVW
PHPEHU 7KHFRQ4JXUDEOH RSWLRQAMDEOHVXPPDUL]HG LQ

7DEOH &RQ4IJXULQJD OHPEHU —-QWHUIDFH

| BHWWLQJ 9DOXH  'HVFULSWLRQ
/$** —_ QWHU|IBRRS GRZQ PH@®KMOHFW WKH PHPEHU LQWHUIDFH WR FRQ4JXUH
*URXS

/$** BULRULWQWHJHU 2UGHU RIVHOHFWHG LOQWHUIDFH ZLWKLQ WKH|ODJJ &F
1XPEHU WKHPDVWHU LOQWIRQGI /KHWR KHU LQWHWBFHV| WR

/$** 3BK\VLFDOURS GRZQ PH@K\VLFDO LQWHUIDFH RI WKH VHOHFWHG PHPEHU 7KLYV
1-& ZKHQD1-&LVDYDLODEOH

2SWLRQV VWULQJ $GGLWLRQDO SDUDPHMHUY IURP

KWWSV ZZZ IUHHEVG RUJ FJL PDQ FJL"TXHUW\ LIFRQ

&OLFNWR RSHQ WKH VFUHHQ¥NKIRZQ LQ

R88
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)LJ $GG/LQN $JIJUHIJDWLRQ OHPEHU

7KH RSWLRQV DUH L GHRWIL KO WIRDWKIH E HSD-JBIW H UWIDFEFO65 9§\0OR. BB G WKH PHPEHU WR
WKH OLWW ZRUNQN $JJU HU DOMIPREGNU V

3X9Xj GBMF ;;°2; iBQM PTiBQMb

2SWLRQVDUH VHW DW WKH OBWZBHXE DN $U RPH\BROM/ H RQWLEFSIW LR Q \( G /X0 H PIRHRIU V
DQ H[LVWLQJ ODJJ LQWRSWLRD \&EIHFE! WKH H[LVWLQJ PHPEHAS V6 ERIMRAD® WR WKH

7RVHW RSWLRQV DW WKH LQGLYLG XD O BHW HRWWQ \@ WUHIDFEEFHDQ HHNW OR QR WRRQ WK H G H
VLUHG LQWHUIQFAHYVGE O AB RS WRRRNKE &KDQJHV DUH W\SLFDOO\PDGH DW WKH OD.
WHUIDFH PHPEHU LQKHULWY VHWWLQJV IURP WKH ODJJ &RQ4JXULQJDW WKH LQWH
WLRQ IRUHDFKLQWHUIDFH ZLWKLQ WKH ODJJ 6RPHRSWLRQV FDQ RQO\EH VHW RQ
WKH ODJJLQWHUIDFH )RUH[DPSOH WR VHNWWYZ RS\ RQFOGDES WRROR/ DQG WKHQ
(GIMWWR VHW WKH 078 IRUHDFK SDUHQW LQWHUIDFH

-IWKH 078 VHWWLQJV RQ WKHODJJPHPEHULQWHUIDFHVDUH QRWLGHQWLFDO WK
HQWLUH ODJJ

IRWH UHERRW LV UHTXLUHG DIWHU FKDQJLQJWKH 078 WR FUHDWH D MXPER IUDPH C

/ILQN DJJUHIJDWLRQ ORDG EDODQFLQJFDQ EHWHVWHG ZLWK

TZTUBU JGTUBU

ORUHLQIRUPDWLRQ DERXW WKLV FRPRUDQG FI/VQ/BEN IRXDYGIDDWHEVG RUJ FJL PDQ FJL

R8e



6°'22L a RRXk@I3 b2 :mB/2- _2H2 b2

3X8 L2irQ'F amKK v

IHWZRUNMWZRUN 6 XWRRIM D TXLFN VXPPDU\RI WKHDGGUHVVLQJLQIRUPDWLRQRIH
JRUHDFKLQWHUIDFH QDPH WKHFRQ4JXUHG -3Y DQG -3Y DGGUHVVHV GHIDXOW U
SOD\HG

3Xe ai iB+ _Qmi2b

1R VWDWLF URXWHY DUH GH4QH @ RQVIWGIHI DX OW WIHMILB 6 RXWH LV UHTXLUHG WR UH
QHWZRUN DGG WKH UR X W\ ZR UBR\ W MARTRXGVAHO/ISE'N I7Z&L YV LV VKRZF LB

)LJ $GGLQIJD 6WDWLF5RXWH

7TKHDYDLODEOHRSWLRQV DOHXPPDUL]HG LQ

7TDEOH 6WDWLF5RXWH 2SWLRQV
‘ 6HWWLQJ 9DOXH ‘ 'HVFULSWLRQ
'"HVWLQDW|RQWHJHU 8VH WKH IRUBRDWZKHUHY WKH &-'5 PDVN
*DWHZD\ LQWHJIHU (QWHU WKH -3 DGGUHVV RI WKH JDWHZD\
'"HVFULSWLRWQWULQJ 2SWLRQDO $GGDQ\QRWHV DERXW WKH URXWH

$GGHG VWDWLF URXWH M \N IR BWRQL EGRXYEFRBWLRQV RQ D URXWH HQUMY®R DFFH)
"HO HEXRVWR QV
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3Xd oG Lb

JUHHTPP$6VHYV )UHHYW®BD YKWWSYV ZZZ IUHHEVG RUJ FJL PDQ FJL"TXHU\ YODQ LQWH!
I[UDPHV ZLWK —((( TWDJV 7KLVDOORZV QRGHVRQGL*HUHQW 9/$1V WR FRPPXQL
URXWHU $YODQLQWHUIDFHPXVWEHDVVLIQHG D SDUHQW LQWHUIDFHDQG D QXPF
VLIQHG WR PXOWLSOH YODQLQWHUIDFHVY SURYLGHG WKH\KDYH GL*HUHQW WDJV

IRWH/$1WDJJIJLQJLV WKH RQO\ TIHDWXUH WKDW LV LPSOHPHQWHG $GGLWLRQI
SRUW IX00 9/$1 SURFHVVLQJ 6HH WKH @®3)KBWENFWARDIKIHHEVG RUJ FJL PDQ FJL
IRUGHWDLOV

*RWRHWZRWN$1BQG FOLANMR VHH WKH VFUHHIQ¥KRZQ LQ

)LJ $GGLQJIDY9/$1

7TDEOHVXPPDUL]HVY WKH FRQ4JXUDEOH 4HOGV

7DEOH $GGLQJD9/$1
6HWWLQJ 9DOXH  '"HVFULSWLRQ
9LUWXDO —|QWMHWL Q J 8VH WKH IRMOMWHUHKY D QXPEHU UHSUHVHQWLQJ D 9/%:
IDFH IDFH QRW FXUUHQWO\EHLQJ XVHG DV D SDUHQW
3DUHQW —QWSHURS GRZQ PH@XXDOO\DQ (WKHUQHW FDUG FRQQHFWHG WR P SURSH!
IDFH SRUW 1HZO\ FUMDWHGHJISDWIHRQVGR QRW DSSHDU LQ W
GURS GRZQ XQWLO WKH V\VWHP LV UHERRWHG

*QMIBMm2/ QM M2ti T ;2
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h #H2 3Xd +QMiBMm2/ 7°QK T 2pBQmb T ;2

6HWWLQJ 9DOXH  '"HVFULSWLRQ

90DQ 7DJ | LQWHJHU (QWHU D QXPEHU ECHOMMZ HBRLFK PDWFKHV D QXPHULF WD
VHW XS LQ WKHVZLWFKHG QHWZRUN

"HVFULSWLUROQWULQJ 2SWLRQDO (QWHUDQ\QRWHV DERXW WKLV 9/$1

SULRULW)\ &GRS GRZQ PH@XDLODEOH S &ODVV RI 6HUNVFW (-RQYIANVRH DK O W

3RLQW 1IHWZRUN &RQWURO KLJKHVW

7KH SDUHQW LQWHUIDFHRID 9/$1 PXVW EH XS EXW LW FDQ HLWKHU KDYHDQ -3 DGG
XSRQ WKH UHTXLUHPHQWYV RI WKH 9/$1 FRQ4JXUDWLRQ 7KLV PDNHV LW GL]JFXOW IR
ZLWKRXW WUDPSOLQJWKH FRQ4JXUDWLRQ 7R UH P HIGI\WZHR W\QMGHG \WDRAH F/GILF WK H Q
$'" &KRRVHWKH SDUHQW LQW-HHURBSHABRE® WH®IX DOSCMLRMMKE WOSH LY EULQJIV XS

WKH SDUHQW LQWHUIDFH -1 DQ -3 DGGUHVV LV UHTXLUHG FRQ$JIXWAUHMEVLQJ WK

:DUQLQA&UHDWLQJD 9/$1 FDXVHVDQLQWHUUXSWLRQ WR QHWZRUN FRQQHFWLYLW
LQJDERXW WKLV LOQWHUUXSWLRQ

R8N



*> Shil_
LAL1

ahP :1

7TKH6WRUDJH VHFWLRQ RIWKHZHELQWHUIDFHDOORZVY FRQ4JXUDWLRQ RI WKHVH R
6Z2DS 6 SIS H &KDQJH WKHVZDS VSDFH VL]H
SRRGWDJIH FUHDWHDQG PDQDJH VWRUDJH SRROV
6 QD SVK&RDW PDQDJH ORFDO VQDSVKRWYV
90ZDUH 6QDSSMXIAWY FRRUGLQDWH 2SHQ=)6 VQDSVKRWV ZLWK D 90ZDUH GDWD
'LVNSDJH YLHZDQG PDQDJH GLVN RSWLRQV

-PSRUWLQJSDIH/ N LP SRILQM®IHVN WKDW LV IRUPDWWHG ZLWK WKH 8)6 17)6 06"
40HV\VWHP

0X O WL S® NIV 9LHZ PXOWLSDWK LQIRUPDWLRQ IRUV\VWHPYV ZLWK FRPSDWLE

NXR ar T aT +2

6ZDSLVVSDFHRQDGLVNVHWDVLGH WR EH XVHG DV \WMPHRRJVU X @Y Q RVKRIQ PHIIFPR3B O
XVHG GDWD FDQ EH VZDSSHG RQWR WKH GLVN ITUHHLQJ XS PDLQ PHPRU\

JRUUHOLDELORPWUHDMWHINMG®SZDS VSDFHDV PLUURUV RIVZDS SDUWLWLRQV RQ SDLUYV
SOH LIWKHV\VWHP KDVWKUHH KDUG GLVNV DVZDSPLUURULY FUHDWHG IURP WK
WKLUG GULYHLVY QRW XVHG EHFDXVH LW GRHVY QRW KDYHUHGXQGDQF\ 2Q D VA\VWH
FUHDWHG

6ZDS VSDFHLVY DOORFDWHG ZKHQ GULYHYV DUH SDUWIMNBIIRIGIHG EEIRU®% 5B UWNWLMA R
VZDS VSDFHLVY FUHDWHG RQ HDFK GDWD GULYHE\GHIDXOW 7KH VA\WWRHBSDFH WR L
YDQRHGWEZDS VLIH BQOIGE &KDQJLQJ WKH YDOXH GRHV QRW DeHFW WKHDPRXQW RIV
GLVNVDGGHG DIWHU WKH FKDQJH 7KLV GRHV QRWD*HFW ORJRUFDFKHGHYLFHV Z
EHGLVDEOHG E\ HEPWHWKQW RQJO\ GLVFRXUDJHG

NXk SQQHD

6WRUD3IRROWXVHG WR FUHDWHDQG PDQDJH =)6 SRROV GDWDVHWY DQG]YROV

SURSHU VWRUDJH GHVLJQ LV LPSRUDYDIQWHRG WEUIRPIK WKLY HQWLUH FKDSWHU EH
VWRUDJH GLVNYVY )HDWXUHV DUH GHVFULEHG WR KHOS PDNH LW FOHDU ZKLFK DUH E
FDYHDWV RUKDUGZDUH UHVWULFWLRQV ZKLFK OLPLW XVHIXOQHVYV

NXkXR *'2 iBM; SQQHD

%HIRUH FUHDWLQJD SRRO GHWHUPLQH WKH OHYHO RIUHTXLUHG UHGXQGDQF\ KR
HILVWV RQ WKRVH GLVNVY &UHDWLQJD SRRORYHUZULWHY GLVN GDWD VR VDYHDQ
DGGLQJGLVNV WR D SRRO

Rey
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*RWGRWRUD3RRDYG FOLFREHOBBWDWH QPR SHFRGBEN ( 32®%/R RSHQ WKH VFUHHQ VKRZQ
XUH

)LJ &UHDWLQJD 3RRO

(QWHU D QDPH IRU WKHDFRAHDICQ WIKHKUH WKDW WKH FKRVHQ Q DPH ER Q FRWPNHW R/ MRKEF
KWWSV GRFV RUDFOH FRP FG ( B KWPO JEFSW KWPO &KRRVLQJD QL
LVUHFRPPHQGHG UDWKHU WKDQ JHQHULF QDPHY OLNH GDWD RU IUHHQDYV

7RHQFU\SW GDWD RQ WKH XQGHUO\LQJ GLVNV DV D SUR WG FWISRG WQRIQQ \$V8 BE\X & F [
PHVVDJH VKRZV D UHRIXBZAUCBRL VQ UIFFTKAGDWD RQ WKH GLVNV LV LQDFFHVVLEO
BHOKRWAWKHQ FBLLFN67$1"

'DUQLQSHIHU WR WKH ZDDQDQIQLQQFU\SWBEH3RREMIRUH HQDEOLQJ HQFUNSWLRQ

YURP WSKHDLOD E O/Hi AWINR/Q VHOHFW GLVNV WR DG G W B LVOKVHHIRRIO/ NRQYBEBIQUDIP MD O X H L ¢
WHU GLVNV EWFDBSIFQW WKH GLVSOD\HG GLVN RUGH.US ( KK X B 2 H GG WXS/S RUIDW
KWWS SKS QHW PDQXDO HQ UHIHUHQFH SFUH SDWWHUQ V\QWD [G8XSG VU 40WH
GLVNYYMLODEOW\®MEB ] OWEQLOWHU GLVNV E\ QDPH

$IWHU VHOHFWLQJ GLVNV FOLFN WKH ULDWD B WX¥YVAWLR @ GTKW KNP BMRHWAKSHD FH R1 HD
SRROLVOLPLWHG WR WKHVL]JHRIWKHVPDOOHVW GLVNLQ WKHYGHY %HFDXVHRI"
LVUHFRPPHQGHG

$Q\GLVNV WKDW DWSHDBIWXVHG WR FUHDWH WKH SRRO 7R UHPRYHDGLVNIURP W
DQG FOLFN WKH OHIW DUUREWDR O B BVXH RW NRAGR W KH

7TRDGG PXOMDMWIBOHFNYSEBN 'DMRD HDFK UHTXLUHG DGGLWLRQDO YGHY

ReR
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5(6(7/$<28AWXUQV DOO 6YUNY DMNRDAWKIHY PQG FORVHV DWD EXMMNEQH
68** (67 /$<2BUWUDQJIJHV DOO GLVNVLQDQRSWLPDO OD\RXW IRUERWKUHGXQGDQF\D

7KH SRRO OD\RXW LV GHSHQGHQW XSRQ WKH@OPE BDWR IVEKN QXPEHRBIVDRDLODEOH
LQFUHDVHV DV GLVNVDUHDGGHG 7RYLHZWKHDYDLODEOH OD\RXDMAD BI'GIWXUH WKL
DQG VHOHFW WKHGURS GRZQ PHQX XQGHU WKLV VHFWLRQ 7KH ZHK¥W QROHAUH BRMRZW (
UDZ GDWD FDKSH@ DWDOD\RXW LV VHOHFWHG 7KHVH OD\RXWV DUH VXSSRUWHG

6WULSHTXLUHVY DW OHDVW RQH GLVN
OLUURIHTXLUHV DW OHDVW WZR GLVNV
5$-'= UHTXLUHV DW OHDVW WKUHH GLVNV

5$-'= UHTXLUHV DW OHDVW IRXU GLVNV
5$-'= UHTXLUHV DW OHDVW 4YH GLVNV
:DUQLQIHIHU WR)WRHLPSDUOH IRUPRUHLQIRUPDWLRQ RQUHGXQGDQF\DQG GLVI

PRUHWKDQ 4YH GLVNVDUH XVHG FRQVLGHUDWLRQ PXVWEHJLYHQ WR WKH RSWLF
DQG VFDODELOLW\ —-WLVLPSRUWDQW WR UHDOL]H WIGHW\EH F WUAHKQ W KOS R KW W RR ©
FDQ EH SHUIRUPHG RQ WKDW SRRO ODWHU )RUH[DPSOH GULYHVFDQEHDGGHG W
WKDW LV QRW SRVVLEOH ZLWK 5%-'=DUUD\V

$IWHU WKH GHVLUHG OD\RXW:BYV$FR @RIX X8 E DRIAQUFNI VHUYHV DV D UHPLQGHU WKDW
ZLOO EH HUD \&R® 48 ®KEN($7( 32®W/R FUHDWH WKH SRRO

IRWHRLQVWHDG SUHVHUYH H[LVA$L®R EENWR G DQ BN KUV R JISDIH/ N D@G
SRUWLQJ BBR®RO WR VHHLIWKHH[LVWLQJIRUPDW LV VXSSRUWHG —-IVR SHUIRUP
VWRUDJH IRUPDW LV QRW VXSSRUWHG LWLV QHFHVVDU\WR EDFN XS WKH GDWD WR
VWRUH WKH GDWD WR WKH QHZ SRRO

'"HSHQGLQJRQ WKHVLIHDQG QXPEHU RI GLVNV WKH W\SHRIFRQWUROOHU DQG ZKI
WKH SRRO PD\WDNH VRRR WML\BRERWRRHZDY VHOHFWHG D SRSXS PHVREZQDHOKDBBYLGH
5HFRYHU®&O®ILFN WKH OLQNDQG VDYH WKHNH\WR D VDIHRORFDWLRQ :KHQ 4QLVKHG

JLIXUHVKRZV WKISRRQ@

&OLFN WKH GRZQ DUURZ WR VHH PRUH GHWDLOV DERXW WKH SRRO 7KLV VHFRQG HC
WKH LPSOLFLW RU URWHGOQ BNDL-OMEMKHLHY VKRZ WKH DPRXQW RIVSDFH XVHG DQG I
VKRZQ DUH WKH W\SHRIFRPSUHVVLRQ WKHFRPSUHVVLRQ UDWLR ZKHWKHU LW LV
SOLFDWLRQ KDV EHHQ HQDEOHG WKHPRXQWSRLQW SDWK DQG DQ\FRPPHQWYV HQV

3RRO VWDWXV LVLQGLFDWHG E\RQH RI WKHVH VI\PEROYV

7TDEOH 3RRO 6WDWXV

W+ ($/7+< *UHHQ| 7KH SRRO LV KHDOWK\
J "(*5%'(" 2UDQJH7KH SRROLVLQDGHIJUDGHG VWDWH
0 81.12:1 % O XH 3RROVWDWXV FDQQRWEH GHWHUPLQHG
e /12&.(' <HOORZ/KH SRROLVORFNHG

} BRRO )DXGWG 7KH SRRO KDVD FULWLFDO HUURU

7TKHUH LV DQ REWNUDGWHERR®Y XSIUDGHV WKH SRR)G WHROWKHK @ POVHWW 6HH WKH ZDUQ
LQJVESQUDGLQJ D =$®3IRROEHIRUH VHOHFWLQJ WKLV RSWLRQ 7KLVEXWWRQ GRHV
UXQQLQJ WKHODWHVW YHUVLRQ RI WKHIHDWXUH 5DJV

Rek
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)LJ 9LHZLQJ 3RROV

&UHDWLQJD SRRO DGG'VD DKBORENMER WBEOH VSDFH GLVN GHWDLOV DQG SRRO VWDW
7TKHEDFNJURXQG FRORURIWKHFDUGLQGLFDWHY WKH SRRO VWDWXYV

*UHHQ KHDOWK\RU ORFNHG
<HOORZ XQNQRZQ RALQH RUGHJUDGHG
5HG IDXOWHG RU UHPRYHG

NXkXk J M :BM; 1M+ vTi2/ SQQHbD

IRWHUHHP$6VHVY/ - KWWSV ZZZ IUHHEVG RUJ FJL PDQ FJL"TXHU\ JHOL IXOO GLVN
7KLV W\SH RIHQFU\SWLRQ LV SULPDULO\LQWHQGHG WR SURWHFW DJDLQVW WKH Ul
VI\VWHP LV SRZHUHG GRZQ ZKHQ WKH SRRO LV ORFNHG RUZKHQ GLVNV DUH SK\VLF

%HFDXVH GDWD FDQQRW EH UHDG ZLWKRXW WKH NH\ HQFU\SWHG GLVNV FRQWDLQL
UHXVHG RUGLVFDUGHG ZLWKRXW VHFXUH ZLSLQJ RU SK\VLFDO GHVWUXFWLRQ RIV

7KLV HQFU\SWLR @QRBWKRIMIHVG WR SURWHFW DJDLQVW XQDXWKRUL]JHG DFFHVV ZKH
ORFNHG %HIRUHVHQVLWLYHGDWDLVY VWRUHGRQ WKHV\VWHP HQVXUH WKDW RQ((
LOWHUIDFHDQG WKDW SHUPLVVLRQV ZLWK DSSURSULDWH UHVWULFWLRQV DUH VH

8QGHUVWDQGLQIJWKHGHWDEOVSRV)BRHYV$SBHTXLUHG WR EH DEOH WR XVH LW HeHFW

JUHHP$#QFU\SWLRQ GL*HUV IURP WKH HQFU\SWLRQ XVHG LQ 2UDFOH V SURSULF
WZHHQ WKHVH IRUPDWY ERWK SRROV PXVWEH XQORFNHG DQG WKH GDWD FRSI

Rej
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JUHHPS$#HEQFU\SWYV GLYVNV DQG SRROV QRW LQGLYLGXDO 40HV\VWHPV 7KH SDUW
FU\SWHG EXWRQO\LGHQWL4HY WKH ORFDWLRQ RI SDUWLWLRQV RQ WKH GLVN
SDUWLWLRQLVHQFU\SWHG 7KHVHDUHJHQHUDOO\FDOOHG HQFU\SWHG GULY
HQFU\SWHG 7R XVH WKH GULYH 4UPZDUH WR FRPSHOHWR 6 UKHDFISTEMAUW KHWGULYH

(QFU\SWHG SRROV ZKLFK GR QRW KDYH D SDVVSKUDVH DUH XQORFNHG DW VWDU
ORFNHG XQWLO WKH XVHU HQWHUV WKH SDVVSKUDVH WR XQORFN WKHP

(QFU\SWHG SRROV FDQ EH ORFNHG RQ GHPDQG E\ WKH XVHU 7KH\DUH DXWRPDV
VKXW GRZQ

7KLV W\SHRIHQFU\SWLRQ LV SULPDULO\XVHIXOIRUXVHUV ZDQWLQJ WKHDELO
KDYLQJWR 4UVW ZLSH WKH GLVNV RIDQ\VHQVLWLYH GDWD

"KHQ GLVFDUGLQJGLVNV WKDW VWLOO FRQWDLQ HQFU\SWHG VHQVLWLYH GDWI
RUVHFXUHO\GHOHWHG -1 WKHHQFU\SWLRQ NH\LV QRW GHVWUR\HG LW PXVW
VHSDUDWH IURP WKH GLVFDUGHG GLVNV —-IWKHHQFU\SWLRQ NH\LV SUHVHQW |
REWDLQHG E\WKH VDPH SHUVRQ ZKRJDLQV DFFHVV WR WKH GLVNV WKH GDWD 2

BURWHFW WKH NH\ ZLWK D VWURQJ SDVVSKUDVHDQG VWRUH DOO NH\EDFNXSV \
GDWD RQ WKH GLVNV LVLQDFFHVVLEOH $0ZD\V EDFN XS WKH NH\

(DFK SRRO KDV DVHSDUDWH HQFU\SWLRQ NH\ 7THFKQLFDO GHWDLOV DERXW KR
PDQDIJHPHQW DUH GHVFRIULEH G IKQVWWISW IRUXPV IUHHQDYV RUJ LQGH[ SKS"WKU|
HQFU\SWLRQ NH\ SRVW

'DWD LQ PHPRU\ LQFOXGLQJ$5& LV QRW HQFU\SWHG =)6 GDWDRQ GLVN LQFO
WKH XQGHUO\LQJ GLVNV DUHHQFU\SWHG 6ZDS GDWD RQ GLVN LV DOZD\V HQFU\

$00 GULYHVLQDQHQFU\SWHG SRRODUHHQFU\SWHG LQFOXGLQJ/ $5& UHDG |
DGGHG WR DQ H[LVWLQJHQFU\SWHG SRRO DUH HQFU\SWHG ZLWK WKH VDPH PHW
DWHG 'DWDLQ PHPRU\ LQFOXGLQJ$5& LVQRW HQFU\SWHG

$W SUHVHQW WKHUHLV QRRQH VWHS ZD\WR HQFU\SWDQ H[LVWLQJ SRRO 7KH
QHZ HQFU\SWHG SRRO $IWHU WKDW WKHRULJLQDO SRRODQGDQ\XQHQFU\SW|
YHQW XQDXWKRUL]JHG DFFHVV DQG DQ\GLVNV WKDW FRQWDLQHG XQHQFU\SWHC

+\EULG SRROV DUH QRW VXSSRUWHG $GGHG YGHYV PXVW PO WRKMEK I H L YRR Q .
SDJH DXWRPDWLFDOO\HQFU\SWV DQHZYGHY EHLQJDGGHG WRDQH[LVWLQ

(QFU\SWLRQ SHUIRUPDQFH GHSHQGV XSRQ WKH QXPEHU RIGLVNV HQFU\SWHG 7KH
PRUHHQFU\SWLRQDQG GHFU\SWLRQ RYHUKHDG DQG WK H(RQUFHD SWMAK GNIRHRLAPNS BR W R
SRVHG RIPRUHWKDQ HLJKW GULYHV FDQ VX*HU VHYHUH QHRUIEWRRQREN SHQYD O WGE HY
EHQFKPDUN VXFK SRROV EHIRUH XVLQJWKHP LQ SURGXFWLRQ

IRWHBURFHVVRUV ZLWK VX3 6 RUWWIWIWKHQ ZLNLSHGLD RUJ ZLNL $(6BLQVWUXFWL
DUHVWURQJO\VUHFRPPHQGHG 7KHVH SURFHVVRUV FDQ KDQGOH HQFU\SWLRQ RI D
SHUIRUPDQFH LPSDFW 7KH\DOVR UHWDLQ SHUIRUPDQFH EHWWHU DV WKH QXPEHU
ZLWKRXW WKH $(6 1-LQVWUXFWLRQV VHH VLIJQL4FDQW SHUIRUPDQFHIIRRSTFW ZLW
SRVWWWSYV |IRUXPV I[UHHQDV RUJ LQGH[ SKS"WKUHDGV HQFU\SWLRQ SHUIRUPDQ
SHUIRUPDQFH RIYDULRXVY SURFHVVRUV

JUHHP$SBHQHUDWHY DQG VWRUHMBF USSOWAARRLEHY HU D QHZ HQFU\SWHG SRRO LV FUHL
LVUHTXLUHG WR UHDG DQG GHFU\SWDQ\GDWD RQ WKH SRRO

(QFU\SWLRQ NH\VFDQ DOVR EHGRZQORDGHG DV D VDIHW\ PHDVXUH WR DOORZ GHF
HYHQW RIIDLOXUH RUWRDOORZWKHORFDOO\VWRUHG NH\WREHGHOHWHG IRU H|
DOO\ SURWHF®HGVASKWWIMHCG GLWLRQDO VHFXULW\ 7KH FRPELQDWLRQ RI HQFU\SWL|
SDVVSKUDVH LV XVHG SURYLGH VHYHUDO GL*HUHQW VHFXULW\VFHQDULRYV

.HA\ VWRUHG ORFDOO\ QRHSBHYNISWSIDHEB SRRO LV GHFU\SWHG DQG DFFHVVLEOH Z
SURWHFWY GDWDDW UHVW RQO\

Re9
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.HA\VWRUHG ORFDOO\ AAKKHBONVWSKIDEHERRO LV QRW DFFHVVLEOH XQWLO WKH !
JUHHTPP$BGPLQLVWUDWRU

.H\ QRW VW R UHGKOIRFQFOLWSWHG SRRO LV QRW D FF H \D\AFELOH. ¥ /W DOV R K 1S YR H G$6V
~1DSDVVSKUDVH LV VHW RQ WKH NH\ LW PXVW DOVR EH HQWHUHG BHIRIHFWKH
WRU DXWKHQKWWSWLRHQ ZLNLSHGLD RUJ ZLNL OXOWL IDFWRUBDXWKHQWLFDYV

(QFU\SWHG GDWD FDQQRW EHDFFHVVHG ZKHQ WKH GLVNVDUHUHPRYHG RUWKH V\\
V\VWHP HQFU\SWHG GDWD FDQQRW EHDFFHVVHG ZKHQ WKH SRRO LV ORFNHG DQG \
WHFWHG ZLWK D SDVVSKUDVH ERWK WKHNH\DQG SDVVSKUDVHDUHUHTXLUHG IRU

(QFU\SWLRQ DSSOLHVWR D SRRO QRWLQGLYLGXDO XVHUV :KHQ D SRRO LV XQORF
PLVVLRQV WR DFFHVV LW

IRWH (/- KWWSV ZZZ IUHHEVG RUJ FJL PDQVEZBRD'QBEREBL HH®OH QFWAFWLRQ NH\V IRU
7KH4UVW KDV EHHQ GLVFXVVHG KHUH 7KH VHFRQG WKHGLVN PDVWHU NH\ LV HQ
PHWDGDWD /RVVRIDGLVNPDVWHU NH\GXHWR GLVN FRUUXSWLRQLVHTXLYDOHQ)
GDQW SRRO RWKHU GLVNV ZLOO FRQWDLQ DFFHVVLEOH F&BYMMERIWAHISH X Q WRILOU X B\
XS GLVN PDVWHU NH\V LWLV XVXDOO\QRW QHFHVVDU\RU XVHIXO

7TRPDQDJH WKH SDVVSKUDVHDQG NH\WVRQ DQ HQFU\SW6I\W BRRIR VGO HFMQW KH SRRC
FU\SWLRQ 2SWLRQV DQG VHOHFWRQHRIWKHVHRSHUDWLRQV

/RFN2QO\DSSHDUV DIWHU D SDVVSKUDVH KDV EHHQ FUHDWHG :KHQ D SRRO LV ORFN
WLO WKH SRRO LV XQORFNHG E\VXSSO\LQJWKH SDVVSKUDVH )RU WKLV UHDVRQ VI
'KHQ WKH SRRO LV ORFNHG W K ¥W D WRFANHCDIHY WRBRR O 2SHNDWH. A@QRLWHG WR
(ISRUW 'LVFRQ@HRWU\SWLRQ 2SWLRQ& FE®BORBNV WR

8QORFN WKH SRRO EUFBGQBONRIFN WKRIQ DQG HQW H U LRX WK WRBR/AEWWRHWR ORDG Wk
UHFRYHU\NH\ 2QO\WKH SDVVSKUDVH LV XVHG ZKHQ ERWK D SDVVSKUDVHDQG D UH
OLVWSHIKBVMWD UW BHOWG UFHHWWNVDUW ZKHQ WKH SRRO LV XQORFNHG 7KLV DOORZV WKHP !
DFFHVV GDWD RQLW -QGLYLGXDO VHUYLFHVY FDQ EH SUBNWYW I/HI\G Gl UFHR/X'OD U W L
DQG XQVHOHFWLQJ WKHP +RZHYHU D VHUYLFH WKDWLY QRW UHVWDUWHG PLIJKW C

&UHDWH 3DVVBKWDID/HG FRQ4UP D SDVVSKUDVHDVVRFLDWHG ZLWK WKH *(/— HQFU\S!'

8QOLNHD SDVVZRUG D SDVVSKUDVHFDQ FRQWDLQ VSDFHVDQG LV W\SLFDOO\D VH
WRUHPHPEHU OLNHWKHOLQHWRDVRQJRUSLHFHRIOLWHUDWXUH EXW KDUG WR
WR JXHVV WKH SDYWBKRBNWBWWKLY SDVVSKUDVH $Q HQFU\SWHG SRRO FDQQRW EH U
-Q RWKHU ZRUGV LIWKH SDVVSKUDVH LVIRUJRWWHQ WKHGDWD RQ WKH SRRO FDC
VDU\WR UHLPSRUW WKH SRRO 3URWHFW WKLV SDVVSKUDVH DVDQ\RQH ZKR NQR2Z\
WKZDUWLQJ WKH UHDVRQ IRUHQFU\SWLQJWKHGLVNV LQ WKH4UVW SODFH

Re8
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)LJ $GG D 3DVVSKUDVHWRDQ (QFU\SWHG 3RRO

$IWHU WKH SDVVSKUDVH LV VHW WKH QD P&KBIQA K L3\D E XDA KA RIRIKHK\WY Q DN VVMERO G R
UHTXLUHG WR FKDQJH WKH SDVVSKUDVH $IWHU VHWWLQJ RU FKPRHG RIFWHDBIVED VV S
DQHZUHFRYHU\ NH\E\F®EBNEFRY WKWM\ARQ 7KLV ZD\ LI WKH SDVVSKUDVH LV IRUJR!
UHFRYHU\NH\FDQ EH XVHG LQVWHDG

$GG 5HFRYHUIJHQHUDWH D QHZ UHFRYHU\ NH\ 7KLV VFUHH@SPRRSEWW URWWYXH SO M M
DQG WKHQ WKHGLUHFWRU\LQ ZKLFKWR VDYH WKHNH\ 1RWH WKDW WKH UHFRYHU\
WKH )UHHIY$SWHP 7KLV UHFRYHU\NH\FDQ EH XVHG LI W68 ZD\V\LPRHIGVHD WHIRIWDIKR GV U
UHFRYHU\ NH\ ZKHQHYHU WKH SDVVSKUDVH LV FKDQJHG

'"HOHWH 5HFRYHUSLFDOO\ WKLV LV RQO\SHUIRUPHG ZKHQ WKHDGPLQLVWUDWRU VX
NH\PD\EH FRPSURPPHELDWHOOWH D QHZ SDVVSKUDVH DQG UHFRYHU\ NH\

IRWHBURWHFW WKH SDVVSKUDVH UHFRYHU\NH\ DQG HQFU\SWLRQ NH\ 'R QRW UHY
VI\VWHP FRQWDLQLQJ WKH GRZQORDGHG NH\V WDNH FDUH WKDW WKH VI\VWHP DQG L
KDV WKH NH\V KDV WKHDELOLW\WR UH LPSRUW WKH GLVNV LI WKH\DUH GLVFDUGHC

'DUQLQJIDUH NH\IDLOVRQDPXOWL GLVN V\VWR©RMLDQRUW WKV IE@DBLWR G
PD\UHVXOW LQ WKH ORVV RI GDWD

(QFU\SWLRQ IHRQHWUDWH D QHZ *(/- HQFU\SWLRQ NH\ 7\SLFDOO\ WKLV LV RQO\SHUII
VXVSHFWV WKDW WKH FXUUHQW NH\ PD\EH FRPSURPLVHG 7KLV DFWLRQDOVR UHPF

'RZQORDG (QFU\SBWRZI)ORDG D EDFNXS FRS\RI WKH *(/-HQFU\SWLRQ NH\ 7KH HQFU\

Ree



6°'22L a RRXk@I3 b2 :mB/2- _2H2 b2

FOLHQW VA\VWHP QRWRWOWWWHAHUHKH $BEBPEQLVWUDWLYH SDVVZRUG PXVW EH HQW
UHFWRU\LQ ZKLFKWR VWRUH WKH NH\ LV FKRVHQ 6LQFH WKH *(/-HOFBE®BMWKRQ NH\
UDWLRQ GDIWDIEWDKIHIKO\UHFRPPHQGHG WR PDNH D EDFNXS RI WKH NH\ -1 WKH NH\ L
DQG WKHUH LV QREDFNXS NH\ WKHGDWD RQ WKH GLVNVLVLQDFFHVVLEOH

NXkXj //IBM; * +?22 Q  GQ; .2pB+2b

SRRGDJIH FDQ EH XVHG HLWKHU GXULQJRUDIWHU SRROFUHDWLRQ WR DGG DQ 6
SHUIRUPDQFH RI WKH SRRO XQGHU VSHFL4F XVH FDVHV %HIRUHDGGREQUMHRDFKH R
SDJH WR GHWHUPLQH LI WKH VI\VWHP ZLOO EHQH4W RU VX*HU IURP WKH DGGLWL

7TRDGGD &DFKHRU/RIJGHYLFHGXULQJ) $8RGPBREBW L RERWVORE®NOMIOH FW WKH GLVN |
$YDLODE ®H G XN AW KKIW UHJ RWRDRKH ORWRI 9' W R DGG LW WR WKDW VHFWLRQ

7RDGG D GHYLFHWR DQ HWRWDGRBERQANWKH SRR OHIDW HQ J ¥ W WERREDQER\D 4 U P
DQ&217-18R E\SDVV WKH ZDUQLQJPHVVDJH 7KLV ZLOO UHRSHQ WKH SRRO FUHDW!|
SDUDJUDSK EXW ZLWK WKH SRRO QDPH GLVSOD\HG DV UHDG RQO\

NXkX9 2KQpBM: * +?2 Q' GQ:; .2pB+2b

&DFKHRUORJGHYLFHV FDQ EH UWRUY B 8RR GKIRRWMRVKH GHVLUHG SBR& WQQFOLFN
' 6WDWKWRRVH WKH ORJRU FDFKHGHYLFH WRSWHRRBHPWXHQ FOLFN

NXkX8 //IBM; aT "2 .2pB+2b

=)6 SURYLGHV WKH DELOVY®D WRKKINHHD KRWULYHY WKDW DUHFRQQHFWHG WR D SRRC
SRRO H[SHULHQFHV WKH IDLOXUH RID GDWD GULYH WKH V\VWHP XVHV WKH KRW VS|
IDLOHG GULYHLVY UHSODFHG ZLWK D QHZ GULYH WKHKRW VSDUHGULYHLV QR ORQJ
-l WKHIDLOHG GULYHLY GHWDFKHG IURP WKH SRRO WKHVSDUHLY SURPRWHG WR L

+RW VSDUHV FDQEHDGGHG WR D SRRO GXULQJ RWKBRW YSDAWHD MW RRQ ¥ @ YHHHPISSG H P
]JIVG KWWSV ZZZ IUHHEVG RUJ FJL PDQ FJL"TXHU\ ]IVG

7TRDGGDVSDUH GXULQJ SRRO%WE bSVERHY WRQ F 8l HAOKH W $WKOH. G DEKDMY'®R RN W K H
ULJKW IMWHJWABRUH OVRYDGG LW WR WKH VHFWLRQ

7RDGG D GHYLFHWRDQ H[LVWLQJ SRR 06 H\W WAN) WK H.(5 R @ QREIIEFARD 40P &2 1
7-18WR E\SDVV WKH ZDUQLQJ PHVVDJH 7KLV ZLOO UHRSHQ WKH SRRO FUHDWLRQ VF
JUDSK EXW ZLWK WKH SRRO QDPH GLVSOD\HG DV UHDG RQO\

'DQJHUKHQ DGGLQJD VSDUH GLVNWR DQ HQFU\SWHG SRRO WKH SDVVSKUDVH DQG
'RZQORDG S5HFRYIMUMUMGGLQJ WKH VSDUH GHYLFH 7KHQ FUHDWH(QRUBBDROSKU |
2SWLRQ&UHDWH 3DVUSEE®FHHDWLQJ D QHZ SDVVSKUDVH LQYDGLGRWBNSWKH UHF
WLRQ 2SWLSRIB/5HFRYMWUR DHBG D QHZ RQH

NXkXe 1ti2M/BM; SQQH

7RLQFUHDVH WKH FDSDFLW\RIDQ H[LVWLQJ 6RW & LK PNWEBERTSRROZOWRH. QJ GLV
SOD\V D UHPLQGHU WR VWULSH YGHYV R W&ERQ/IIPRHA2L H-D BUE WRDHW L&Y HF N

IRWHIWKHH[LVWLQJ SRROLVHQFU\SWHG DQDGGLWLRQDO ZBWH@QG IPHNVY B RIR UK |
UHVHWYVY WKH SDVVSKUDVH DGGEWHFRWHQEBHQJ WKH SRRO DQRWKHU SRSXS PHVVD
'RZQORDG 5HFR&EPUFNHWKH OLQN DQG VDYH WKH NH\WR D VDIRQRFDWLRQ :KHQ 4Ql

Red



6°22L a RRXk@I3 b2 :mB/2- _2H2 b2 RRXKkK

"KHQ DGGLQJGLVNVWRLQFUHDVHWKHFDSDFLW\RIDSRRO =)6 VXSIRWRB@WKH DG
HILVWLQJ=)6 SRRO $YGHYFDQEHDVLQJOHGLVN DVWULSH BIRFHWRBRY CH¥$=-V= 5
FUHDWHG PRUHGULYHV FDQQRW EH PRBGHAHAW RDMKHDAW GEHHYFDQ EH VWULSHG ZLWK C

VDPH WA\SHRIH[LVWLRIFBEHNDVH WKHRYHUDOO VLIHRIWKH SRRO ([WHQGLQJD SR
ODUYGHYV +HUHDUHVRPHH[DPSOHV

WR H[WHQG D =)6 VWULSH DGGRQHRUPRUHGLVNY 6LQFH WKHUHLV QR UHGXQ
LQWKHVDPHTXDQWLW\DV WKHH[LVWLQJVWULSH

WR HWHQG D =)6 PLUURU DGG WKHVDPHQXPEHURIGULYHYV 7KHUHVXOWLQJYV
SOH LIWHQQHZGULYHVDUHDYDLODEOH DPLUURURIWZR GULYHV FRXOGEHF
LQIJDQRWKHU PLUURU RIWZR GULYHY DQGUHSHDWLQJ WKUHH PRUH WLPHV XQ!

WRH[WHQG D WKUHH GULYH5%$-'= DGG WKUHHDGGLWLRQDO GULYHV 7KH UHV:
KDUGZDUH FRQWUROOHU

WRH[WHQGD5%$-'= UHTXLUHV D PLQLPXP RIIRXUDGGLWLRQDO GULYHV 7KH UF
RQ D KDUGZDUH FRQWUROOHU

:DUQLQODNH VXUH WR VHOHFW WKH VDPH QXPEHU RIGLVNV DQG GLVN OD\RXW ZKH

NXkXd 1tTQ if.Bb+QMM2+i SQQH

7TRH[SRUWRUGHVWUR\DQ H[LVWLQJ SR REHW @ L KRN WKRIUSKR RO/ @ RPHRSHRWHUDVH WKH
FROQWHQWYV RI WKH SRRO E\ VHWWLRIWKH RSWLRQV VKRZQ LQ

)LJ ([SRUW 'LVFRQQHFW D 3RRO

Re3
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:DUQLQR QRW H[SRUW GLVFRQQHFWDQ HQFU\SWHG SRRO L I$QKHHQFIN 8 ®KIGD VH KD
SRRO FDQQRW EH UHLPSRUWHG ZLWKRRW QO GRYXEBKYUMMWKH DQYWUXFWDRQV LQ
FU\SWHG SReR®Y WR VHW D SDVVSKUDVH

7KH[SRUW 'LVFR QWQHFVHEDRRIOR Y L G H V' MAKW IRFB\WBLERDY R @ REAVBSRISR'UW A@LOYGRQQHF W
'"HOHWH FRQ4JXUDWLRQ RI VKDU @ WEPW XWHG B/KRT¥ SRR A"G L2/ $ 2BV (B ERAIWWRQ WF
WKDW SRRO

7DEOH ([SRUW 'LVFRQQHFW 3RRO 2SWLRQV
6HWWLQJ  'HVFULSWLRQ |
'"HVWUR\GDWD RQ WKLV SRRO" /HDYH XQVHW WR NHHS H[LVWLQJ GDWD VWRI
'"HOHWH FRQ4JXUDWLRQ RI VKDUHV WKEWYH XMGWHKNL. WRBRRPO'H WKH VHWWLQUV RI WK
SRRO
&RQ4UP H[SRUW GLVFRQQHFW &RQ4UP WKH H[SRUW GLVFRQQHFW SURFHVYV

7R H[SRUW GLVFRQQHFW WKH SRRODQG NHHS WKH GDW D B\QG FRRH ) SR DW LARQY\F R QX
DQG FOQ;3R87 '-6&2117&LV PDNHV LW SRVVLEOH WR UH LPSRUW WKH SRRO DW D ODW
PRYLQJD SRRO IURP RQH VIVWHP WR DQRWKHU SHUIRUP WKLV H[SRUW GLVFRQQHF
WR GLVN ZULWH GDWD WR WKH GLVN LQGLFDWLQJWKDW WKH H[SRUW ZDV GRQH DC
VI\VWHP

TRLQVWHDG GHVWUR\WKH GDWD DQG VKDUH FRQ4 JX\WYWIMWUIRR @GV RQ R RIBKR R G RIRADV' R
'DWD RQ WKH SRRO LV GHVWUR\HG LQFOXGLQJVKDUHFRQ4JXUDWLRQ ]YROV GDW
WXUQHG WR DUDZ VWDWH

'DQJHWHIRUH GHVWUR\LQJ D SRRO HQVXUH WKDW DQ\QHHGHG GDWD KD EHHQ E
WHP

NXkX3 AKTQ iBM; SQQH

$ SRROWKDW KDV EHHQ H{SRUWHG DQG GLVFRQQHFWHG IURBWKWMHDI\WRHWP FDQ EH U
$GGWKHQ VHORBWUQ®@IDQ HILVWLR ZBRRY IRU SRROV WKDW ZHUH H[SRUWHG GLVFRQ
V\VWHP FUHDWHG RQDQRWKHU VIVWHP RUWRUHFRQQHPWD/SWRRO DIWHU UHLQVW

"KHQ SK\WLFDOO\LQVWDOOLQJ =)6 SRRO GLVNVQBR R DRYRVPIS K UQRFRIPEPEDNRY R W K H
DZHE LQWHUIDFHHTXLYDOHQW WR H[SRUW WKH SRRO RQ WKDW V\VWHP 7KHQ VKXV
JUHHP$B\VWHP 7KLV SUHYHQWV DQ LQ XVHE\DQRWKHU PDFKLQHPHUURU GXULQJ W

([LVWLQJ=)6 SRROV FDQ EH LPSWRWHEGARRDPOE&'F NEIQOHFSR UW DQ H [ L WWKIHQJ B®RIRFN
1(;7DVVKRZQLUIRQUH

ReN
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yLJ 3RRO -PSRUW

7TRLPSRUWD SRROFRQWHN) XH ZWWHQ@FBRVWRZQ IQUH

Rdy



6°'22L a RRXk@I3 b2 :mB/2- _2H2 b2

yLJ -PSRUWLQJD 3RRO

6HOHFW WKH SRRRREBRIRWKIRZQ PHQX DQBNROERR4UP WKH RSWAFRGW DQG

-1l KDUGZDUH LY QRW EHLQB S B WHEFSWHMG ERXRNE KHUWS O JH -l WKHGLVN GRHVY QRW D
WKHRXWSXW FKHFNWRVHHLIWKHFRQWUROOHU GULYHU LWVXRO SEBBWHG RU LI LW

%HIRUHLPSRUWLQJD *(/— HQFU\SWHG SRRO G LVNWHRXGW RW\SW BNKIEHIEMMKR A Q L&KO
YJLIXUH

RdR



6°22L a RRXk@I3 b2 :mB/2- _2H2 b2 RRXKkK

)LJ '"HFU\SWLQJ 'LVNV %YHIRUH -PSRUWLQJD 3RRO

8VH WKMNBWRSGRZQ PHQX WR VHOHFW WKH GLUWRANR R KEGIHFRWSIVQ BEQEENSWLRQ NH\ W
(QWHUWKNSKDDWRIFLDWHG ZLWK WKH(NMWRWRIQWEQXHNLPSRUWLQJ WKH SRRO

1RWHKHHQFU\SWLRQ NH\ LV UHTXLUHG WR GHFU\SW WKH SRRO -1 WKH SRRO FDQQ
LPSRUWHG DIWHU D IDLOHG XSJUDGH RU ORVW F RY{GHUXLUPCSVR IURAED \TI¥AM_IY P IR B Q VRV KD W |
WKH NH\DQG WR UHPHPEHU WKH SDVVSKUDVH WKDW ZDOWRRQ 4 DXU B 6 U RINWHICH3NRKR\O
SDJH IRULQVWUXFWLRQV RQ PDQDJLQJ NH\V

6HOHFW WKH SRRO WR LPSRUW DQG FREBLLW R K€ MHKWWKLHDS V R& B VVN

I1RWHRU VHFXULW\UHDVRQV *(/-=NH\VIRUHQFU\SWHG SRROVDUHQRWVDYHG LQD
JUHHP$6DV EHHQ LQVWDOOHG WR D QHZGHYLFHDQGD VDYHG FRQ4JXUDWLRQ 40H U
FU\SWHG GLVNV ZLOO QRW EH SUHVHQW DQG WKH VA\VWHP ZLOO QRW UHTXHVW WKH
ZLWK &RQ4JXUHSRUW 'LVFRDRHGWY X UHWWIDRN GDWD RQWKWNWRRIOHQ LPSRUW WKH
SRRODJDLQ 'XULQJWKHLPSRUW WKH *(/~ NH\VFDQEHHQWHUHGDV GHVFULEHG D

NXKkXN oB2rBM; SQQH a+ m# ai imb

6FUXEVDQG KRZWR VHW WKHLU VFKHGXOH DUOHGHVFBDEMWG LQ PRUH GHWDLO LQ

7TRYLHZWKHVFUXE VWDWXV RI D SRRO 6 HOMW NQV KW BVRENEA QBIRFEKOWLQJ VFUHHQ ZLOC
WKHVWDWXV RIDUXQQLQJ VFUXE RUWKHVWDWLVWLFVIURP WKHODVW FRPSOHWH

Rdk
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$&$1&EXWWRQLY SURYLGHG WR FDQFHO D VFUXELQ SURJUHVY :KHQ D VFUXE LV FI
VFUXE WR UXQ VWDUWYV IURP WKH EHJLQQLQJ QRW ZKHUH WKHFDQFHOOHG VFUXE C

NXkXRy //IBM; . i b2ib

$QH[LVWLQJ SRROFDQEHGLYLGHGLQWRGDWDVHWY 3HUPLVVLRQV FRPSUHVVLR
DSHU GDWDVHW EDVLY DOORZLQJPRUHJUDQXODU FRQWURO RYHUDFFHVV WR VW
VLRQVFDQ EHVHWRQ GDWDVHW 'DWDVHWYVY DUHDOVR VLPLODU WR 40HV\VWHPYV L(
SUHVVLRQ FDQEHVHW DQGVQDSVKRWY FUHDWHG

IRWH)6 SURYLGHV WKLFN SURYLVLRQLQJ XVLQJTXRWDV DQG WKLQ SURYLVLRQLQJ

7R FUHDWH D GDWDVHW VHO HFMRRI® BIRIRAMD FISSRRICRIQY W KOGV B WBRIBAZ L O O
GLVSOD\WKH VFUHHQMKRZQ LQ

yLJ &UHDWLQJD=)6"DWDVHW

7TDEOHVKRZV WKH RSWLRQVDYDLODEOH ZKHQ FUHDWLQJD GDWDVHW

6RPHVHWWLQJV DUHRQO®S$DEDIOREAWHBA WKHVH VHWWLQJIY 9L WK BY EGMFN WKH
WRQ RUFRQ4JXUH WKH V\VWHP WR DOZD\V GLVSOD\ Bb&RZ QFHD QIFW®/ 4 B 0G E\EN GDHIE
RSWLRQUWHBGYDQFHG

Rdj
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7DEOH 'DWDVHW 2SWLRQV
BHWWLQJ 9DOXH $GYDQ 'HVFULSWLRQ
ORGHﬁ
1DPH VWULQJ 7KLV VHWWLQJ LV PDQGDWRU\ (QWHU D XQLTXH QDI
&RPPHQWYV VWULQJ (QWHUDQ\DGGLWLRQDO FRPPHQWV RU XVHU QRWH
6\QF GURS 6HWV WKH GDWD ZULW H VQXFKQIRWU [ W VRIQH VAQF VI
GRZQ WLQJV IURP WKH SD 6MDW GW® WKW VIQF VHWWLQJ
PHQX WKDW KDYHEHHQ UHTXHVWHG E$WEKBABQWHWQ W/ RIW
GDWD ZULWHV WR FRROERWBHDZBGLWYV IRU ZULWHYV
FRPSOHWH
&RPSUHVVLRQ GIYRID 5HIHU WR WKH V&FRGLRQ/BERRR I[RUD GHVFULSWLR
GRZQ RIWKHDYDLODEOHDOJRULWKPV
PHQX
6KDUH W\SH GURS BHOHFW WKH W\SH RI VKDUH WKDW ZLOO EH|XVHG RG
GRZQ DUS1-JRU DQ 1)6 VKIMWGRIRW D 60% VK DDH RRIY
PHQX DQ $)3 VKDUH
(QDEOH DWLPH-QKHULW &KRRYBWR XSGDWH WKHDFFHVV WLPH IRU 40HV ZKH
2Q RU UHDG &KRRWR SUHYHQW SURGXFLQJORJW[UD]F ZK}t
2. 40HV 7KLV FDQ UHVXOW LQ VLJQL4FDQW SHUIRUPD
4XRWD IRU WKLVQW H JHU "HIDXOWGRIVDEOHV TXRWDV 6SHFLI\LQJD YDOXH PH
GDWDVHW PRUH WKDQ WKH VSHFL4HG VL]JHDQG LV VXLWDEOH I
SUHYHQW XVHUV IURP KRJJLQJDYDLODEOH|VSDFH
4XRWD IRU WKLVQW H JBU $ VSHFLAHG YDOXHDSSOLHV WR ERWK WKLY GDWD V|
GDWDVHW DQG DOO FKLO GDWDVHWYV
GUHQ
SHVHUYHG VSDEB WU XU "HIDXOWLRIXQOLPLWHG 6SHFLI\LQJD YDOXH PHDQV
WKLV GDWDVHW OHDVW WKLV PXFK VSDFHIUHHDQG LV VXLWDEOH IR
ORJV ZKLFK FRXOG RWKHUZLVH WDNH XS DQO DYDLC
SHVHUYHG VSDEB WRU XU $ VSHFLAHG YDOXHDSSOLHV WR ERWK WKLY GDWD V|
WKLV GDWDVHW DQG DOO GDWDVHWYV
FKLOGUHQ
=)6 HGXSOLFDWURG 5HDG WKH VHFMARQORGODWIIRQ EHIRUH PDNLQJD
GRZQ FKDQJH WR WKLV VHWWLQJ
PHQX
([HF GURS | X &KRLFHVYQKHULZQ RR* 6HWWLRQZWRO SUHY HQW WKH
GRZQ LQ VW D O ODOMLIRSDE H U SDJIH
PHQX
5HDG RQO\ GURS | X &KRLFHVQKHULIQ R®-
GRZQ
PHQX
6QDSVKRW GLUBBRR X &KRRVH LI RMDSVKRW GLUHFWRU\LV 9LVLEOH RU
GRZQ WKLV GDWDVHW
PHQX
&RSLHV GURS | X 6HW WKH QXPEHU RIGDWD FRSLHVY RQ WKLV|GDWDVF
GRZQ
PHQX
SHFRUG 6L]H | GURS | X "KLOH =)6 DXWRPDWLFDOO\DGDSWV WKH URHFRUG VI
GRZQ DGDSW WR GDWD LIWKH GDWD KDV D 4[HG VL]H VXF
PHQX UHFRUGY PDWFKLQJLWV VL]HPLIJKW UHVXOW LQE
'DUQLGFXKRRVLQJDVPDOOHU UHFRUG VL]H WKDQ WK
YDOXHFDQ UHGXFH GLVN SHUIRUPDQFH DQG VSDFH
&DVH 6HQVLW[L GILWRS &KRLFHYBOUML@&HMDKOW DVVXPHY 40HQDPHV DUH FI
GRZQ VLW ILLYHHQVRWMXYRHY 40HQDPHV DUH QRW FIDVH VHQ
PHQX PLIHEQGHUVWDQGY ERWK W\SHV RI 40HQDPHYV

$IWHUD GDWDVHW LV FUHDMRHIDOBWRDSB HPNR2BEWQRRQY RQDQ H[LVWLQJ GDWDVHW WR

Rd9
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RSWLREBWG 'DWD¥HWDWHD QHVWHG GDWDVHW RUD GDWDVHW ZLWKLQ D GDWDVHW
$GG =YRGG D ]YRO WR WKH GD®¥WP&HW SHHiHV WRIRUPRUHLQIRUPDWLRQ DERXW JYRC

(GLW 2SWHBQW WKH SRRO SUR S H UMDLEHHOMHGIFRWF i MEKHDM/ Y KHW DB VH 6 HQ WIUWAL Y L W\
UHDG RQO\DV WKH\FDQQRWEHHGLWHG DIWHU GDWDVHW FUHDWLRQ

(GLW 3HUPLVWHIRFH@WWRWLQJ 3HWDIMVLRQPRU PRUHLQIRUPDWLRQ DERXW SHUPLVVLR

'"HOHWH 'DWDOLHWLQJ WKLY RSWLRQ ZLOO SRSXS D ZDUQLQJDV D UHPLQGHU WKDW V
DOO VQDSVKRWYV IRU WK K BQ NEBM MR G MK QRO FN WR GHVWUR\WKH GDWDVHW DQ
FRQWHQWYV

SBURPRWH 'DWIMMHWSSHDUVY RQ FORQHY :KHQ D FORQHLY SURPRWHG WKHRULJLQ ¢
WKHFORQHPDNLQJLW SRVVLEOHWR GHVWUR\WKH40HV\VWHP WKDW WKH FORQH Z
EHGHOHWHG ZKLOH WKH RULJLQ 4OHV\VWHP H[LVWYV

&UHDWH 6 QDEWKRWH D RQH WLPH VQDSVKRW 7R VFKHGXOH WKH UHJX0GBUIFRJGIDAW L |
6 QD SVKRWSDMNV

NXkXRyXR .2/ mTHB+ iBQM

'"HGXSOLFDWLRQLV WKHSURFHVV RI=)6 WUDQVSDUHQWO\UHXVLQJDVLQJOH FRS\
LQIJRQWKHDPRXQWRIGXSOLFDWH GDWD GHGXSOLFDWRQFDQLPSURYHVWRUDJH
+RZHYHU GHGXSOLFDWLRQLV5%0LQWHQVLYH $JHQHUDO UXOH RIWKXPE LV *L%
VWRUBQHPRVW FDVHV FRPSUHVVLRQ SURYLGHV VWRUDJH JDLQV FRPSDUDEOH WR G
RQ SHUIRUPDQFH

—Q)UHH1EHGXSOLFDWLRQ FDQ EH HQDEOHG GXULQJ GDW DWKHNW FUWDMRLRI) WRIXR G
HGXS WKH GDWD ZLWKLQ D GDWDVHW RQFH GH\GE5VDLE O WQRGQH & XM KEMKEOR Q KDV

H[LVWLQJ GDWD 7KHPRUH GDWD ZULWWHQ WR D GHGXSOLFDWHG GDWDVHW WKH P
VWRULQJWKH "7V GHGXS WDEOHV RQ GLVN EHFDXVH WKH\ QR ORQJHU 4W LQWR 5%
SRUWLQJDQ XQFOHDQ SRRO FDQ UHTXLUH EHWZHHQ *L% RI5$0 SHUWHUDE\WH R
QRW KDYH WKH QHHGHG 530 LW ZLOO SDQLF 7KHRQO\VROXWLRQKVQNRFID&G PRUH
IXOO\EHIRUH HQDE OKQIVG\H GGMBW SV FRQVWDQWLQ JOH] GH JIV WR GHGXS
SURYLGHV DJRRG GHVFULSWLRQ RI WKH YDOXH YHUVXV FRVW FRQVLGHUDWLRQV IF

8QOHVV DORWRI53%0DQG DORWRIGXSOLFDWHGDWD LVDYDLODEOH GR QRW FKDQ
RI 2« )RUSHUIRUPDQFHUHDVRQV FRQVLGHU XVLQJFRPSUHVVLRQ UDWKHU WKDQ"

—-lGHGXSOLFDWLRQAQY GXPQUHBWHRGDWD EORFNV DUHUHPRYHG VIQFKURQRXVO\ 7
GDWD LV VWRUHGDQG FRPPRQ FRPSRQHQWYV DUH VKDUHG DPRQH4UOHY ZLICGHGR HOL
E\WH WR E\WH FRPSDULVRQ ZKHQ WZR EORFNV KDYH WKH VDPH VLIQDWXUH WR PDN
WLFDO 6LQFHKDVKFROOLVLROHWDUMXWXWOBPRWIIDRUHWK WKH SHUIRUPDQFH KLW

IRWHIIWHU GHGXSOLFDWLRQLVHQDEOHG WKHRQOGTZDFWREBEVQHEOHELW LV WR XV
EBUBTFU@POBMFDQG IBRPSDJIH +RZHYHU DQ\GDWD WKDW KDV DOUHDG\EHHQ G|
EHXQ GHGXSOLFDWHG 2QO\QHZO\VWRUHG GDWD DIWHU WKH SURSHUW\ FKDQJH Z
UHPRYH H[LVWLQJGHGXSOLFDWHG GDWD LVWRFRS\DOO RIWKHGDWD R RI WKH GI
WKH GDWD EDFNLQ DJDLQ $OWHUQDWHG)6FHS R B/ LO-HIWEERHRYPRVE D WKW & DWHD WR WKH
GDWDVHW DQG GHVWUR\WKHRULJLQDO GDWDVHW

7TLS'HGXSOLFDWLRQLVRIWHQ FRQVLGHUHG ZKHQ XVLQJD JURXS RIYHU\VLPLODU Y
RWKHU IHDWXUHV RI =)6 FDQ SURYLGH GHGXS OLNHIXQFWLRQDOLW\PRUHH]JFLHQW
VWDQGDUG 90 WKHQ FORQHD VQDSVKRW RI WKDW GDWDVHW IRURWKHU 90V 2QO\\
DQG WKHPDLQ GDWDVHW DUH VDYHG JLYLQJWKHH*HFWRIGHGXSOLFDWLRQ ZLWK

Rd8
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NXkXRyXk *QKT 2bbBQM

KHQ VHOHFWLQJD FRPSUHVVLRQ W\SH EDODQFLQJ SHUIRUPDQFH ZLWK WKH DPRX
LVUHFRPPHQGHG &RPSUHVVLRQLV WUDQVSDUHQW WR WKHFOLHQWDQG DSSOLFLD
DVLWLVZULWWHQ WRD FRPSUHVVHG GDWDVHW RU]JYRODQGDXWRPDWLFDOO\ GHF
SUHVVLRQ DOJRULWKPV DUH VXSSRUWHG

/= GHIDXOWDQG UHFRPPHQGHG FRPSUHVVLRQ PHWKRG DV LW DOORZV FRPSUH
UHDO WLPHVSHHG 7KLV DOJRULWKP RQO\FRPSUHVVHVY 40HV WKDW ZLOO EHQF

*=—30HYHOV DQAIZKHUWHYHYMO JLYHV WKH OHDVW]ER PSUIHRSHRKOD QSUR
YLGHVY WKH EHVW FRPSUHVVLRQ EXW LV GLVFRXUDJHG GXHWR LWV SHUIRUPDQF

=/(IDVWEXW VLPSOHDOJRULWKP ZKLFKHOLPLQDWHV UXQV RIJ]HURHV

-R))LVVHOHFWRERPYUWHYVH L RQHIHFUHOD WLQJ D GDWDVHW RU]JYRO FRPSUHVVLRQ ZL(¢
GDWDVHW ]JYRO 7KLV LV QRW UHfF KPVHRGHOLYDEOAKWIHUIRUPDQFH LPSDFW DQG D(
DJH FDSDFLW\

NXkXRR //BM; wpQHD

$]YROLVDIHDWXUHRI=)6 WKDW FUHDWHY DUDZ EORFN GHY LLFsk. BBDH U =) 6 GHKH ] YR C
YLFH H[WHQW

7R FUHDWHD ]YRO VHOHFW DQ H[LVWL@J 2 BAIARR0/ B G\E& BIVFRORISW QFDK ANV FUHH Q VKR
LQLIXUH

)LJ $GGLQJID =YRO

7TKHFRQ4JXUDWLRQ RSWLRQAMDEOMH GHVFULEHG LQ

Rde
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7DEOH ]JYRO &RQ4JXUDWLRQ 2SWLRQV
BHWWLQJ 9DOXH $GYDQ 'HVFULSWLRQ
ORGH
]YRO QDPH VWULQJ (QWHU D VKRUW QDPH IRUWKH ]YRO 8VLQJD]YROOQ
FKDUDFWHUV FDQ SUHYHQW DFFHVVLQJ]YROV DV
SOH D]YRO ZLWKD FKDUDFWHU40HQDPH|RU SDW
DQL6&6— H[WHQW 7KLV VHWWLQJLY PDQGDWRU\
&RPPHQWV VWULQJ (QWHUDQ\QRWHV DERXW WKLV JYRO
6L]H IRU WKLV[]YR®HJHU 6SHFLIWVLIHDQG YDOXIMHEVXMWMKBWL]H LV PRUH WKDQ
RIWKHDYDLODEOH FDSDFLW\ WKH FUHDWLRQ ZL
RIVSDFH HUURRWXROMMMOVR HQDEOHG
YRUFH VL]H FKHENER] %\ GHIDXOW WKHV\WWHP ZLOO QRW FUHDWH D ]YRO
EULQJWKH SRROWR RYHKLOWDRSDBHWRPPHQGHG
HQDEOLQJ WKLV RSWLRQ ZLOO IRUFH WKH FUHDWLR
6\QF GURS 6HWV WKH GDWD ZULWH ¥ QFKQRWU ] BW MRKQH|[V\QF VH
GRZQ WLQJV IURP WKH SD BMPWQ GIW® WHW VIQF VHWWLQJ\
PHQX WKDW KDYH EHHQ UHTXHVWHG E$WRBABOWHWJ RW RIW
GDWD ZULWHV WR FRROEBWBHDQZBG LWV IRU ZULWHV
FRPSOHWH
&RPSUHVVLRQ GWURISO &RPSUHVV GDWD WR VDY HQRSTSAH \6$D BH WRIR U
GRZQ DGHVFULSWLRQRIWKHDYDLODEOH DOJRULWKPYV
PHQX
=)6 'HGXSOLFDWEURG =)6 IHDWXUH WR WUDQVSDUHQWO\UHXVHD VLQJOH
GRZQ GDWD WR VDYBUVGDGMKLY RSWLRQ LV 5$0 LQWHQVLY
PHQX WKH VHFWHRQRQLFSDVJIHRQ EHIRUH PDNLQJD FKDQJ
WR WKLV VHWWLQJ
6SDUVH FKHENER] 8VHG WR SURYLGH WKLQ SURYLVLRQLQJ 8VH ZLWK F
IDLO ZKHQ WKH SRRO LV ORZ RQ VSDFH
%ORFN VL]H GURS | X 7KH GHIDXOW LVEDVHG RQ WKH QXPEHU RI GILVNV LG
GRZQ FDQ EHVHW WR PDWFK WKH EORFN VL]H RI WKH 40HV
PHQX IRUPDWWHG RQWR WK B U Q& EIKRIRWILHN D VPDOOHU
UHFRUG VL]H WKDQ WKH VXJJHVWHG YDOXH FDQ UHC
PDQFHDQG VSDFH H]JFLHQF\

&OLFNSWLRQV QH[W WR WK H & R IDBIRE& PYRRIDFLFG VIV OMKAHH BLRAO=8RHD WH 6 QD SV KR W
DQG IRUDQ H[LVWLQJ BUR® R Q/BIS REMW R Q/V

6LPLODU WR GDWDVHWY D]YRO QDPHFDQQRW EH FKDQJHG
&KRRVLQJIJD]YROIRUGHOHWLRQ VKRZV D ZDUQLQJWKDW DOO VQDSVKRWV RI WKDW

NXkXRk a2iiBM; S2 ' KBbbBQMbDb

6HWWLQJ SHUPLVVLRQVLVDQLPSRUWDQWDVSHFWRIPDQDJLQJGDWDLRO@FWHM® 7K
SHUPLVVLRQVIRUD SRRORUGDWDVHW WR PDNHLWDYDLODEOHDV D VKDUH 2QFH
VI\VWHP LV XVHG WR 4QH WXQH WKH SHUPLVVLRQV RIWKH40HVDQG GLUHFWRULHV

6 KDULSDJIH FRQWDLQV FRQ4JXUDWLRQ H[DPSOHV IRUVHYHUDO W\SHV RI SHUPL\
YLGHVDQRYHUYLHZ RIWKHRSWLRQVDYDLODEOH IRUFRQ4JXULQJWKHLQLWLDO V

I1RWHRU XVHUVDQG JURXSVWREHDYDLODEOH WKH\PXVW HLWKHWERRYNYWWUHD\
SDJH RULPSRUWHG IURPD GLUHFWRU\ VHUYLBH XWRQJ &AM @ AW YUXFRULHRW K D Q
XVHUV RUJURXSVDUHDYDLODEOH WKHGURS GRZQ PHQXV GHVFULEHG LQ WKLV
GLVSOD\WR IRUSHUIRUPDQFH UHDVRQV -Q WKLV FDVH VWDUW WR W\SHLQ WKH
SOD\QDUURZV LWV VHDUFKWR PDWFKLQJ UHVXOWYV

Rdd
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7TRVHW WKH SHUPLVVLRQV RQ D SRRO R U &/DRWDD/HRR GABI DAHFSMWILWR Q Y QOM WHIGQU P L V
VLR@¥XLV GLVSOD\VWKH VFEUHHQHVKREZQHAL VWY WKH RSWLRQV LQ WKLV VFUHHQ

yLJ &KDQJLQJ3HUPLVVLRQV RQD 'DWDVHW
7DEOH 3HUPLVVLRQ 2SWLRQV
BHWWLQJ " 9DOXH 'HVFULSWLRQ
3DWK VWULQJ| 'LVSOD\V WKH SDWK WR WKH GDWDVHW RU]JYR® GLUHF
$&/ 7\SH EXOOHW GHOHFW WKH W\SH WKDW PDWFKHV WKH W\SH RI FOLHQ

OHFWLR@QLILQGREWDF6HH GHVFULSWLRQ EHORZ WKL

WDEOH

$SSO\8VHU

FKHENE

RIHVHOHFW WR SUHYHQW QHZ SHUPLVVLRQ FKD
8VHDV GHVFULEHG LQ WKH 1RWH EHORZ WKLV

QJH IURI
NDEOH

8VHU GURS BHOHFW WKH XVHU WR FRQWURO WKH SHUPLVVLRQV 8
GRZQ RULPSRUWHG IURP D GLUHFWRU\VHUYLFH ZLQO DSSH
PHQX PHQX
$SSO\*URXS FKHFNER[HVHOHFW WR SUHYHQW QHZ SHUPLVVLRQ FKDQJH IUR
*URXBV GHVFULEHG LQ WKH 1RWH EHORZ WKLV WDEOH
*URXS GURS BHOHFW WKH JURXS WR RZQ WKH SRRO RU GDWDVHW *
GRZQ DWHG RULPSRUWHG IURP D GLUHFWRU\VHUYLFH ZLOO
PHQX GRZQ PHQX
$SSO\ORGH FKHFNERBQVHW WR SUHYHQW QHZ SHUPLVVLRQ FKDQJH IURP EF
ORGHDV GHVFULEHG LQ WKH 1RWH EHORZ WKLV|WDEOH
ORGH FKHENERPIW\ DSSO L H/QURODKH &/ 7VERHGRHY QRW DEGHDU LI
GRZIW VHOHFWHG 6HWV WKH 8QL[ VW\OH SHURLVVLRQ
DQG RWKHU
*QMIiBMm2/ QM M2ti T ;
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h #H2 NX8 +QMiBMm2/ 7' QK T 2pBQmb T ;2

BHWWLQJ 9DOXH 'HVFULSWLRQ

$SSO\ SHUPLVVLR/QFKHHFREREI VHW SHUPLVVLRQV ZLOO DOVR DSSO\WR VXEGLUHF

VLYHO\ SUHVHQW RQ WKH SRRO RUGDWDVHW FKDQJLQJ WKH ¢
FOLHQWVWEHFRPPHQGHG WR SUHYHQW D SHUIRUPDQF

1IRWHKI$SSO\ 8¥SIS0\ *URRES SO\ ORSWLRQV DOORZ 4QH WXQLQJRIWKHFKDQJH SHL
%\ GHIDXOW DOO WKUHH RSWLRQV DU H\HADSE/MIIERX@®R (R 16 B K $160 VWBISBE X W W R Q

LV FOLFNHG 7KHVHRSWLRQV DOORZ FKRRVLQJZKLFK VHWWLQJV WRVEHYQLQJI)RU H
XQVHW WKH R B8 ERQ SDI@ES SO\ 0RGH

7TKHLQGRZV $&/ILMSNHGUROBRZYV 60% GBSOIWHYV RU ZKHQ WKHVYVWIMHBEY D PHPEHU RI
DQ $FWLYH 'LUHFWRU\ GRPDLQ 7KLV W\SHDGGV $&/V WR W U DL@LGARIR/QBRABGFH SHUP
OHFWHG $&/VDUH VHW WR WKH :LQGRZV GHIDXOWV IRUQHZ 40HVDQG GLUHFWRULI
4QH WXQH SHUPLVVLRQV DV QHHGHG

'DUQLQ&KDQJLQJD SRRO RU GLIMWRENWHZILWWK RQ\BBDFNUWRVVLRQV ZLOO RYHUZULW
GHVWUR\VRPHRIWKHH[WHQGHG SHUPLVVLRQV SURYLGHG E\:LQGRZV $&]|V

TKBQL[ $&/ TR 8 KXV XD OO\ X¥®IF Z1L)W K6 KON HV 8QL[ SHUPLVVLRQV DUH FRPSDWLEOI
QHWZRUN FOLHQWVY DQG JHQHUDOO\V\ZRUN ZHOO ZLWK D PL[ R BREFHWDRNL VY 1L R QMNVGIRP V
QRW VXSSRUW :LQGRZV $&/V DQG VKRX®M& QRRW E BI% VEBEGIHHW K

7TKHODF $&/ 7FDH) EH XVHGEZIWK $)3 6KDIHHV

NXj aM Th?Qib

6QDSVKRWYVY DUH VF KHBGWMOBIBUW\RGLF 6 QDSVRRMWHDBRG PDQDJH WKH OLVWLQJ RI FU
VKRWVEXYARUDBBDSVKRWINW[DPSOH LV KRZIQH. Q

IRWHIVQDSVKRWY GRQRW DSSHDU FKHFN WKDW WH b LFRXQLUFHGQMWD B/ & BB RDQY BIXUHG
GRHV QRW FRQ5L%W ZAIQGO eV HMURWBDW LQJY —I WKH VQDSVKRW ZDV DWWHPSWHG EX
DGGHGWHBS MPH NFTTBKIEVM ORJ40H FDQ B MSWIHG LQ

RdN
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yLJ 9LHZLQJ $YDLODEOH6QDSVKRWYV

(DFKHQWU\LQ WKHOLVWLQJLQFOXGHV WKHQDPHRIWKHVQDSVKRW EDVHG RQ Wk
VKRW WKHDPRXQWRIXVHGDQG UHIHUHQFHG GDWD DQG WKH VQDSVKRW FUHDWLI

8VHGY WKHDPRXQW RIVSDFHFRQVXPHG E\WKLVY GDWDVHW DQG DOO RILWY GHVFH(
WKHGDWDVHW TXRWDDQG UHVHUYDWLRQ 7KHVSDFH XVHG GRHV QRW LQFOXGH Wi
DFFRXQW WKHUHVHUYDWLRQV RIDQ\GHVFHQGHQW GDWDVHWYVY 7KHDPRXQW RIVS
HQW DV ZHOODV WKHDPRXQWRIVSDFHIUHHG LI WKLY GDWDVHW LV UHFXUVLYHO\
LWV UHVHUYDWLRQ :KHQDVQDSVKRW LV FUHDWHG WKHVSDFHLVLQLWLDOO\ VKD
WHP DQG SRVVLEO\ZLWK SUHYLRXV VQDSVKRWVYV $V WKH 40HV\VWHP FKDQJHV VS|
XQLTXH WR WKHVQDSVKRW DQGLVFRXQWHGLQ WKHXVHG VSDFHRIWKHVQDSVKR
DPRXQW RIVSDFH XQLTXHWR DQG XVHG E\ RWKHU VQDSVKRWY 7KHDPRXQW RIVS
GRHV QRW WDNH LQWRDFFRXQW SHQGLQJFKDQJHV :KLOH SHQGLQJFKDQJHV DUH .
RQGY GLVNFKDQJHV GRQRW QHFHVVDULO\JXDUDQWHH WKDW WKH VSDFH XVDJH L

7LS6SDFH XVHG E\LQGLYLGXDO VQDSVKRWNGHADIQ JEH V WHQCB QU@ HED JH

SHIHUHQIFH&GLFDWHY WKH DPRXQW RI GDWD DFFHVVLEOH E\WKLVY GDWDVHW ZKLFK |
GDWDVHWV LQ WKH SRRO :KHQDVQDSVKRWRUFORQHLYVY FUHDWHG LWLQLWLDOO
40HV\VWHP RUVQDSVKRW LW ZDV FUHDWHG IURP VLQFHLWYV FRQWHQWY DUHLGHQ

'DWH &UHMVWRILY WKH H[DFW WLPHDQG GDWH RI WKHVQDSVKRW FUHDWLRQ
7TRPDQDJHD VQDSWKRWWRERIOAMN QH[W WR LWV HQWU\ 7KHVH DFWLRQV DUHDYDLODE

'"HOHWIRS XS PHVVDJHDVNV IRUFRQ4UPDWLRQ &KLOG FORQHV PXVW EH GHOHWH (
EHGHOHWHG :KLOHFUHDWLQJDVQDSVKRWLVLQVWDQWDQHRXV GHOHWLQJD VQ

R3y
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ORQJWLPH HVSHFLDOO\ZKHQ GHGXSOLFDWLRQLVHQDEOHG -QRUGHU WR GHOHYV
WKHDOORFDWHG EORFNVWR VHH LI WKDW EORFNLV XVHGDQ\ZKHUHHOVH LILWLYV

&ORGHRPSWV IRUWKH QDPH RI WKH FORQH WR FUHDWH $ GHIDXOW QDPH LV SURYL
WKH RULJLQDO VQDSVKRW EXW FOSPEMNWMERYHER &QLVFK MAKRQLQJIJ WKH VQDSVKRW

$ FORQHLVD ZULWDEOH FRS\RIWKHVQDSVKRW 6LQFHDFORQHLV DFWXDOO\DGD
WK RROWUHHQ UDWKHBRQWED RKNHQ %\ GBEMPAMWGGHG WR WKH QDPH RI D VQDSVKI
FORQHLVY FUHDWHG

5ROOCEBPMNFNLQRIWLRMBROOPBPYRNN IRUFRQ4UPDWLRQ EHIRUHUROOLQJEDFN WR WKt
&OLFNHEDXVHV DOO 40HVLQ WKHGDWDVHW WRUHYHUW WR WKH VWDWH WKH\ ZHUF

IRWHROOEDFNLVY D SRWHQWLDOO\GDQJHURXV RSHUDWLRQDQG FDXVHV DQ\FRQ4
UHSOLFDWLRQ VA\VWHP XVHV WKHH[LVWLQJVQDSVKRW ZKHQ GRLQJDQLQFUHPHQW
VQDSVKRW WKHUHFRPPHQGHG VWHSV DUH

&ORQH WKHGHVLUHG VQDSVKRW

6KDUHWKH FORQH ZLWK WKH VKDUH W\SH RU VVHWAYMFHHPUXQQLQJ RQ WKH )UHH1$

$IWHU XVHUV KDYHUHFRYHUHG WKHQHHGHGBEWWYDHWBRBROIWH WKHFORQH LQ WK
7KLVDSSURDFK GRHV QRW GHVWUR\DQ\RQ GLYVYN GDWD DQG KDVQRLPSDFW RQ UH?

$UDQJHRIVQDSVKRWY FDQ EH GHOHWHG 6HW WKHOHIW FROXPQ FKBAMWEHR]JHV IRU |
DERYH WKHWDEOH %HFDUHIXO ZKHQ GHOHWLQJPXOWLSOHVQDSVKRWYV

3HULRGLF VQDSVKRWY FDQ EH FRQ4JXUHG WR DSSHDU DV VKDGRZ FRSLHV LQ QHZH!
VFULER®DQJIXULQJ 6KDGROXRSLHYVHUY FDQ DFFHVV WKH 40HV LQ WKH VKDGRZ FR'
RXW UHTXLULQJDQ\LQWHUDFWEZRE ZQWK WIHHFMHIHH1$6

7R TXLFNO\VHDUFK WKURXJK WKH VQDSVKRWY OLVW E\ Q PLROHW WU SGHD I8 [IWKVEFMR D J FU
7TKHOLVWLQJZLOO FKDQJHWRRQO\GLVSOD\WKHVQDSVKRW QDPHV WKDW PDWFK \

TKHWHPV SHEWBIKHRZQ PHOX LV XVHG WR UHGXFH RULQFUHDVH WKHDPRXQW RI HC
ULIJKWDUURZV WR VFUROO WKURXJK D PXOWL SDJHOLVWLQJ

':DUQLQY VQDSVKRW DQG DQ\40HV LW FRQWDLQV ZLOO QRW EH DFFHVVLEdQH RU VH
VODSVKRW LY ORQJHU WKDQ FKDUDFWHUV 7KH GDWD ZLWKLQ WKH VQDYVKRW Z|
DFFHVVLEOH DJDLQ ZKHQ WKH PRXQW SDWK LV VKRUWHQHG )RU GHWDLOVY RI WKL\
PRXQW SDWIOWKBQG 1DPH SDJHWK V

NXjXR "“QrbBM:; aM Tb?Qi *QHH2+iBQM

$0O0VQDSVKRWV IRUD GDWDVHW DUHDFFHVVLEOH DV DQ RUGLQDU\KLHUDUFKLFDC
GHGT40OH ORFDWHG DW WKHURRWRIHYHU\GDWDVHW $ XVHU ZLWK SHUPLVVLRQ \
DOO VQDSVKRWYVY IRUD GDWDVHW OL NgH*IRQN RINIKH 6 KIBDHHMY 1l BHRWP W\RKFHE D)\WWD Q G
)737KLVLVDQDGYDQFHG FDSDELOLW\ ZKLFK UHTXLUHV VRPHFRPPDQG OLQH DFWL
FKDQJHV WR VHWWLQJVY WKDW DUHUHTXLUHG DUH

6QDSVKRW YLVLELOLW\PXVWEHPDQXDOO\HQDEOHG LQ WKH =)6 SURSHUWLHYV

-Q6DPED DX[LOODU\WFHWPNGQEFARWKEG PXVW EH PRGL4HG WRQROHKD GG WK H
VHWWGEDBDM FYQPTF@TOB PENMWUEH/BGGHG

7TKHHeHFWZLOO EH WKDW DQ\ XVHU ZKR FDQ DFFHVV WKH GDWDVHW FRQWHQWYV ZLC
QDYLJDWLQJ)GWBR WKHWRU\RI WKHGDWDVHW 7KH\ZLOO DOVREHDEOH WR EURZVH
SHUPLVVLRQ WR DFFHVV WKURXJKRXW WKHHQWLUH VQDSVKRW FROOHFWLRQ RI WK

$ XVHU VDELOLW\WR YLHZ 40HV ZLWKLQ D VQDSVKRW ZLOO EHOLPLWHG E\DQ\ SHU
VQDSVKRW ZDV WDNHQ 6QDSVKRWY DUH 4[HG DV UHDG RQO\ VR WKLV DFFHVV GR

R3R
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40HVLQ WKHVQDSVKRWY RUWRPRGLI\RUGHOHWHDQ\VQDSVKRW HYHQ LI WKH\ K
VQDSVKRW ZDV WDNHQ

I1RWH)6 KDY®T EJFRPPDQG ZKLFKFDQ OLVW WKH 40HV WKDW KDYH FKDQJHG EHWZ
VLRQV ZLWKLQ D GDWDVHW RUEHWZHHQDQ\VQDSVKRWDQG WKHFXUUHQW GDWD

NX9 oJr "2@aM Tb?Qib

BWRUD9BZDUH 6QDBVYKRWE WR FRRUGLQDWH =)6 VQD SV KRIW ¥ HZD X\HL@D WUDH/ALFS 6
KHQ D =)6 VQDSVKRW LV FUHDXWARSP PWHHDIBO\ VQDSVKRWV DQ\UXQQLQJ90ZDUH YL
IRUHWDNLQJD VFKHGXOHG RUPDQXDO =)6 VQDSVKRW RI WKH GDWDVHW RU ]JYRO EC
PDFKL®MVW EH SRZHURG RUHM MBDSVKRWVY WR EH FRSLHG WR 90ZDUH 7KH WHPSRU
VKRWYV DUHWKHQ GHOHWHG RQ WKH 90ZDUH VLGH EXW VWLOO H[LVW LQ WKH =)6 VQI
WLRQ SRLQWV LQ WKDW VQDSVKRW 7KHVH FRROUGLYDIGEEH QDSVKRWY DUH OLVWH

JLIXUH VKRZV WKH PHQX IRUDGGLQJD 90ZDUHOMYXPPORWIBEG/' KH DYDLODEOH RSW

yLJ $GGLQJIJD90ZDUH 6QDSVKRW

R3k
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7DEOH 90ZDUH 6QDSVKRW 2SWLRQV
- BHWWLQJ 9DOXH " 'HVFULSWLRQ
+RVWQDPH| VWULQJ (QWHU WKH -3 DGGUHVV RUKRVWQDPHRIWKH|[90ZDUH |
LQJ XVH WKH -3 RIWKHY&HQWHU VHUYHU IRUWKH FOX
S8VHUQDPH| VWULQJ (QWHU WKH XVHUQDPH RQ WKH 90ZDUH KRVW ZLWK SHU
VKRW YLUWXDO PDFKLQHYV
3DVVZRUG| VWULQJ (QWHU WKH SDVVZRUG DBMARFQDRMWH G ZLWK

=)6 )LOHV\VWHRZVH EXWWRQURAWRIWKH 40HV\VWHP WR VQDSVKRW

"DWDVWRUHGURS GRZQ PHGKWHU HQ W HIR\QN Q\BKAH U Q DIPQED V V Z RADG). FN +
'$7$6725\WR SRSXODWH WKHPHQX WKHQ VHOHFW WKH ¢

VIQFKURQL]HG

NX8 .BbFb

7R YLHZ DOO RI WKH GLVNV UHFR 2/ MWGHP\ SYWRIU) D M N$&/ VHHQ LQ WKH H[DRBEH LQ

HDFK GLVN HQWU\ GLVSOD\V LWV GHYLFH QDPH VHULDO QXPEHU VL]H DGYDQF
OHYHO VHWWLQJV6 DQIGCZEBIWKHUWHVWY DUH HQDEOHG 7KH SRRO DVVRFLDWHG ZL
WKIRFROXBQXVHBGLYSOD\HG LI WKH GLVN LV QRW E &2 (3D X WHREDIGMIX '8 W RNK H. O IDFEND |

)LJ 9LHZLQJ 'LVNV

7RHGLW WKH RSWLRQWIRAEWGRQN RQLF BGEUWWR WEHQ WKH VFUHHQ VKR ZDED H
OLVWV WKH FRQ4JXUDEOH RSWLRQV

R3]
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7TREXONHGLW GLVNV VHW WKH FKHFNER[ IRU HD KK GWV NVINQIWKKOHIM/ G ESUCHLW IGM Q@ FO L F
SOD\V ZKLFK GLYVNVDUHEHLQJHGLWHG DQG D VKRUW ONZ®VRI FBSDIWEKEDHE QKBRS WLF
FDWHV WKHRSWLRQVDYDLODEOH ZKHQ HGLWLQJPXOWLSOH GLVNYV

7TRRA"LQH RQOLQH RU RU UHS GDIFH W KIHQG HY)LOSHDIVHE H- V N

yLJ (GLWLQJD'LVN

7DEOH 'LVN 2SWLRQV
6HWWLQJ 9DOXH %XON 'HVFULSWLRQ

1DPH VWULQJ 7KLV LV WKH )UHH%6' GHYLFH QDPH IRU WKH|GLVN
6HULDO VWULQJ 7KLV LV WKH VHULDO QXPEHU RI WKH GLVN
"HVFULSWLRQ| VWULQJ (QWHUDQ\ QRWHV DERXW WKLV GLVN
+  6WDQGE\ GURS | X “QGLFDWHV WKHWLPHRILQDFWLYLW\LQ PLIQXWHV
GRZQ HQWHUV VWDQGE\PRGH WR FROWVHYN BR\QM U J\ 7KL\
PHQX KWWSV IRUXPV IUHHQDV RUJ LQGH[ SKS"WKUHDC
LI D GULYH LV VSLQQLQJ GRZQ SURSHUO\ GHP
GHWHUPLQHLID GULYH KDV VSXQ GRZQ
$GYDQFHG 3RZIBWRS | X 6HOHFWD SRZHU PDQDJHPHQW SUR40OH IURP WKH PF
ODQDJHPHQW| GRZQ YDOXHYBEOHG
PHQX
$FRXVWLF /HYH®URS | X "HIDXO'WMIE O2MWGKHU YDOXHV FDQ EH
GRZQ VHOHFWHG IRUGLVNV WEKDW XQGHUVWDQG
PHQX KWWSV HQ ZLNLSHGLD RUJ ZLNL $XWRPDWLFBDF

*QMIiBMm2/ QM M2ti T ;
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6°'22L a RRXk@I3 b2 :mB/2- _2H2 b2

h #H2 NXd +QMiBMm2/ 7°QK T 2pBQmb T ;2
BHWWLQJ 9DOXH %XON 'HVFULSWLRQ
i
(QDEOH 6 0 $ 5 FKHFN[ER]

(QDEOHG E\GHIDXOW ZKHQ WKH GLVN VXSSRUWV 6 0
60$57 WHVWY SUHYHQWY FROOHFWLQJ QHZ WHP:
WKLV GLVN +LVWRULFDO WHPSHUDWXHWHRGIWD LV V
LQBDJH

6 0$%$57 HWYUMVMRELQX (QWHU D G GLLMDLLRWQ BV O
WLRQV KWWSV 72zZ2Z VPDUWPRQWRROV RUJ EURZVHU WU X
RSWLRQV

6('"3DVVZRUG| VWULQJ (QWHU DQG FRQ4UP WKH SDVVZRUG ZKLFK ZLOO EH X
LOQVWHDG RI WKH JOREDO 6 ("' SOVVIZ RUGI \ S HYIWWRL Y
SDJH IRUPRUHLQIRUPDWLRQ

7LS-1WKH VHULDO QXPEHU IRUD GLVN LV QRW GLVSB®YBHRPE@ WKEVORRHHQ XVH WK
SDJH JRUH[DPSOH WRGHWHUPLQH WRIEDMWIEING SXPEMU Bl GEWNBEB ] HSFQ
4FSJBM

TKHLSHXQFWLRQ LV XVHG WR GLVFDUGDQ XQXVHG GLVN

:DUQLQUQVXUHDOO GDWD LVEDFNHG XSDQG WKHGLVNLVQRORQJIJHULQ XYVH 7UL:
EHLQJ VHOHFWHG WR EHZLSHG DVUHFRYHULQJGDWD IURP D ZLSHG GLVN|LV XVXEC
SK\WWVLFDOO\UHPRYH WKH GLVN YHULI\WKDW DOO GOWI¥HY VINQL® DLSHHW K I & LR/QN W ¢
VHSDUDWH FRPSXWHU

&OLFNL®R*HUV VHYHUD @FIKRNUPNWY RQO\ WKH SDUWLWLRQLQJLQIRUPDWLRQ RQ D ¢
UHXVH EXW ZLWKRXW FOHDULQJ RWKH U ROIBOGZLWE Y HRURRIR WHH V FFKKFUH@WW L UH G LV N 2
ZKLO¥HOO ZLWK UD@GRP BDMWDHY WKH HQWLUH GLVN ZLWK UDQGRP ELQDU\ GDWD

AXLFN ZLSHVY WDNH RQO\ D)¥XIO/BHIFWRLEBM BVD ODUJH GLVN FDQ WD N H WHOYCHZIIDVDKK R X U
UDQGRP WDWBY ORQJHU $ SURJUHVV EDULV GLVSOD\HG GXULQJWKH ZLSH WR WUD

NX8XR _2TH +BM; 6 BH2/ .BbF

'LWKDQ\IRUP RIUHGXQGDQW 5%$-' IDLOHG GULYHV PXVWEH UHSODFHGDV VRRQDYV
RI'WKH5%$-'" '"HSHQGLQJRQ WKHKDUGZDUH FDSDELOLWLHYVY LW PLJKWEH QHFHVVDL
+DUGZDUH WKDW VXSSRUWYV $+&- GRHV QRW UHTXLUH D UHERRW

IRWHWULSLQJ 5$-' GRHV QRW SURYLGHUHGXQGDQF\ —-IDGLVNLQDVWULSHIDL
EHUHFUHDWHG DQG WKH GDWD UHVWRUHG IURP EDENXS

IRWHI WKHSRRO LV HQFU\SWH G ZH VKD [-Q UBIOH® WRDSIWH G 'EMNRUH SURFHHGLQJ

%HIRUH SK\VLFDOO\UHPRYLQJ W I6 W ROLOIDHRER GBNYCLHFHW MRKWHRS RR O Q D PEHWRNH @B W LFN
6HOBMWWD/AE ORFDWH WKH IDLOHG GLVN 7KHQ SHUIRUP WKHVH VWHSYV

&OLWFNSWLRQV RQ WKH GLYN.ID®WR FK MWKHMHQVKH GLVN VWDWXV WR 2))/-1( 7KLV \
GHYLFHIURP WKH SRRODQG SUHYHQWVY VZDS LVVXHV -1 WKH KDUGZDUH VXSSR
2 "LQEXWWRQ DQG SXOO WKH GLVN WKHQ VALSOERWWRIG E X-AHREMKEN WRMR W K H
GLVNLV DOUHDG\RALQHG DQG WKLV VWHS FDQ EH VNLSSHG
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IRWHI WKH SURFHVV RI FKDQJLQJ WKH GLVN VWDWXV WR 2))/-1(IDLOV ZLWK D C
PHVVDJH WKH SRRO PXVW EH VF UKEUEHE ZXROW BOVRD Y KRR BVYWHU WKH VFUXE FR
SOHWH2\WVBUDLQ EHIRUH SURFHHGLQJ

-l WKH KDUGZDUH LV QRW $+&- FDSDEOH VKXW GRZQ WKH V\VWHP WR SK\VLFDO
WXUQ WR WKHZHELQWHUIDFHDQG ORFDWH WKH 2))/-1(GLVN

$IWHU WKH GLVN LV UHSODFHG DQG LWV RBIMLRIQDN RQ /W KH BQ VRISHDQ QAH) G WK |
BHOHFW WKH UHSODFHPHQW GLVN IURP WKH GUR$ &% R-ZBX FVHAQRQD @ BGAFHOLL F & IWFKIHL Q
5(3/$&('-BXWWRQ WKH SRRO EHJLQV UHVLOYHULQJ

$IWHU WKH GULYH UHSODFHPHQW SURFHVV LV FRPSOHW B 5UH DEDEWMVKH UHSODF
VFUHHQ

- QWKHH[DPSOH)VKREZQ LPIDLOHG GLVN LV EHL Q JDJGICE Q DNFKIHG SR RKS@MWPNP RIH G

)LJ 5HSODFLQJD )DLOHG 'LVN

$IWHU WKHUHVLOYBEROUKFHRPEBDPISOHHWMGOYHU VWDWXV DQG LQGILFDMWHY®LQ\ HUURI
FDWHV WKDW WKH GLVNUHSODFHPHQW ZDV VXFFHVVIXO LQ WKLV H[DPSOH

IRWHE GLVN WKDW LV IDLOLQJ EXW KDV QRW FRPSOHWHO\IDLOHG FDQ EHUHSODFHC
KHWKHU WKLV LVDJRRGLGHD GHSHQGV RQ WKHRYHUDOO FRQGLWLRQ RIWKH IDLC
WKDW LV RWKHUZLVHIXQFWLRQDO FDQEHOHIWLQ SODFHGXULQJWKHUHSODFHPH
LVH[SHULHQFLQJFRQWLQXRXVHUURUV  FDQDFWXDOO\VORZGRZQ WKHUHSODFHP
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SUREOHPV PLIJKWVSHQG VR PXFKWLPHUHWU\LQJIDLOXUHVY WKDW LW FRXOG SUHY |
SOHWLQJEHIRUHDQRWKHU GULYH IDLOV

yLJ 'LVN5SHSODFHPHQW LV &RPSOHWH

NX8XRXR _2TH +BM; M 1M+ vTi2/ .BbF

-IlWKH =)6 SRROLVHQFU\SWHG DGGLWLRQDO VWHSVDUH QHHGHG ZKHQ UHSODFLQ

(QVXUSmMVVSKUDVH KD8 BHH EHHROMW WHPSWLQJ WR UHSODFH WKH IDLOHG GULYH 7
HQFU\SWHG SRRO

*RWRVRUD3RRORFDWH WKH HQFU\SWHG SRIRNOM.@INON. kPG WKH GLVN WR UHSOD
DQG FRLEESWLR®HSODBRMWHU WKH SDVVSKUDVH WKDW ZDV VHEHW/IRY WKEH SRRO W

&OLlLFNQFU\SWLRQ RSMELRYWFRY DRQ\GH\QWHU WKH URRW SDVVZRUG WR VDYH WKH
7KHROG UHFRYHU\NH\ZLOO QR ORQJHU IXQFWLRQDQG FDQ EHVDIHO\GLVFDUCG

7KH SRRO FDQ EH UHNH \él G(BFHOS WN RQJI2 SMERQIYWLRQ 5HNH\

:DUQLQJKH SRRO SDVVSKUDVHLVUHPRYHG ZKHQ WKH SRRO LV UHNH\HG

NX8XRXk 2KQpBM; GQ; Q  * +?2 .2pB+2

$GGHG ORJ RU FDFKH GHYWRYDIDARRHDIRIRD 6 WONEFWLQJI WKH GHY LFHHSHODBEO HV WK H
SHPREMWWRQV
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/IRIDQG FDFKHGHYLFHVFDQ EHVDIHO\UHPRYHG RUUHSODFHG ZLWK WKHVH EXWW |
IRUPDQFH DQG WKURXJKSXWFDQ EHLPSDFWHG E\WKHLU UHPRYDO

NX8Xk 2TH +BM; .BbFb iQ : Qr SQQH

7TKHUHFRPPHQGHG PHWKRG IRUH[SDQGLQJWKH VL]HRID=)6 SRROLVWR SUH SODC
VWULSHDGGLWLRQGREB®HMY IUBP DGGLWLRQDO FDSDFLW\LV QHHGHG

%XWDGGLQJYGHYVLVOQRWDQRSWLRQLIWKHUHDUH QRWHQRXJK XQXVHG GLVN S
SRUWRU GULYHED\ DVLQJOHGLVNDWDWLPHFDQEHUHSODFHG ZLWK D ODUJHU G
LQFOXGH WKHQHZ GLVNLQWR WKH SRRO UHPRYLQJWKHROG GLVN WKHQUHSHDW
GLVNV KDYHEHHQ UHSODFHG $W WKDW SRLQW WKH SRRO FDSDFLW\DXWRPDWLFD

2QHDGYDQWDJH RI WKLV PHWKRG LVWKDW GLVNUHGXQGDQF\LY SUHVHQW GXULQJ

1RWHF SRRO WKDW LV FR@NIXIKMOBY D HQ ZLNLSHGLD RUJ ZLNL 6WDQGDUGB5%$-"'BC
EHLQFUHDVHG E\ IROORZI QHW & H VINSLTERHL®Q

&RQQHFW WKH QHZ ODUJHU GLVN WR WKH XQXVHG GLVN SRUW RU GULYH ED\
*R WBRVRUD3RROV
BHOHFW WKH SR R O6BIQUGVAGEIWE W X V

6HOHFW RQH RI WKH ROG VPDOOHY GASMVR@G@MKXHDSRRRBRYV & QKANQHZ GLVN DV WK
SODFHPHQW

7KHVWDWXV RI WKHUHVLOYHU SURFHVV LV VKRZQ ROQOWZPRHIVFUBILKHT RWEKB QBB YLHZ
GLVN KDV UHVLOYHUHG WKHROGRQHLVDXWRPDWLFDOO\RALQHG -WFDQ WKHQ E
ED\XVHG WR KROG WKH QH[W QHZ GLVN

-1 DXQXVHG GLVN SRUW RUED\LVQRWDYDLODEOH D GULYHFD@HEB QOBISIODIFHHG ZLW
)DLOHG SIDVIH 7KLV SURFHVV LV VORZDQG SODFHV WKH VI\VWHP LQ D GHIJUDGHG \
FRXOG EH GLVOR YRWRXOMWWHPSW WKLV PHWKRG XQOHVYV WKH V\8WS$E® KAH/ RDQUHH®UW IDYEH
DWDWLPHDQG ZDLW IRUWKHUHVLOYHU SURFHVV WR FRPSOHWH RQ WKHUHSODFH
DOOWKHGULYHVDUHUHSODFHGDQG WKH4QDO UHVLOYHU FRPSOHWHY WKH DGGH

NXe AKTQ iBM; .BbF

7TKBRRO-PSRUWEVNHQ VKRZQUEQ LV XVHG WRLPSRUW GLVNV WKDW DUH IRUPDWW
8QL[ )$7 06'26 RU17)6 :LQGRZV RU((;7 /LQX[ 40HV\VWHPV 7KLVLVDGHVLJIQHC
SRUW FRS\LQJWKHGDWD IURP WKDW GLVN PQQWRNMHE D MPY\HRND R GWKNM FDRHEHSBP SR U
WLPH

IRWHPSRUWV RI (;7 RU(;7 40HV\VWHPV DUH SRVVLEOHLQ VRPHFDVHYV DOWKRXJk
MRXUQDOLQJLVY QRW VXSSRUWHG VR WKRVH 40%WREANY/WGEIPW\POVLWHKYKH RQ H [SWHRWYQ B
(IVSURJV XWKWWSLHY IVSURJVY VRXUFHIRUJH QHW UXQRQ WKHP EHIRUHLPSRUW
DWWULEXWHV RULQRGHV JUHDWHU WKDQ E\WHV DUH QRW VXSSRUWHG (;7 40HYV
DQVFNXQ RQ WKHP EHIRUHLPSRUW DV GHVFULEHG DERYH
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)LJ -PSRUWLQJD 'LVN

8VH WKHGURS GRZQ PHQX WR VHOHFW WKHGLVNWRLPSRUW VHOHFW WKH W\SH RI
WKH =)6 GDWDVHW WKDW ZLOO KR @G 'W&K)H PRI\ WM IG® WADV HOW K W 19 6" 2B P6DARF.DADLHR Q D
GURS GRZQ PHQX ZLOO GLVSOD\ 8VH WKLV PHQXWR VHOHFW WKHORFDOHLIQRQ $

$IWHU FOALONWEH GLVNLV PRXQWHG DQG LWV FRQWHQWY DUH FRSLHG WR WKH VSHF
PRXQWHG DIWHU WKHFRS\RSHUDWLRQ FRPSOHWHYV

NXd JmHIBT i?b

7KLVRSWLRQLVRQO\GLVSOD\HG RQ VI\IVWHPV WKDW FRQWDLQ PXOWLSDWK FDSDE
GXDO 6$6 H[SDQGHU EDFNSODQH RUDQ HIWHUQDO -%2' WKDW LV ZLUHG IRUPXOWLS

JUHHPP$XVHW XOWLSCKMWWSY ZZZ IUHHEVG RUJ FJL PDQ FJL"TXHWXOIPXOOMLISD WK
KWWSV HQ ZLNLSHGLD RUJ ZLNL OXOWLSDWKB- 2 VXSSRUWRQ V\VWHPV FRQWD

OXOWLSDWK KDUGZDUHDGGV IDXOW WROHUDQFHWRD 1$6 DV WKH GDWD LV VWLOO
XUH

JUHHIPP$BXWRPDWLFDOO\GHWHFWV DFWLYH DFWLYHDQGDFWLYH SDVVLYHPXOWLS
PXOWLSDWK FDSDEOH GHYLFHVDUH SODFHG LQ PXOWLSDWK XQLWV ZLWK WKH SDU
SOD\HGWRUDOMOWLSDWKYV

R3N



*> Shil_
h1lL

A_1*hP _ual oA*la

JUHHPP$$XSSRUWV LOQWHJUDWLRQ ZLWK WKHVH GLUHFWRU\VHUYLFHV
$FWLYH 'LUSDRWRU\ IRU:LQGRZV DQG KLIJKHU QHWZRUNYV
/'$3 SDJH
1-6SDJH

JUHHPP$BOVR VXS SIREWNVRYV 58IDIHPV.HUEHURYV .IB\DIHEYV DQG WKH DELOLW\WR DGG F
UDPHWHWWWHRURY 6 BD/IHLQJIV

7KLV VHFWLRQ VXPPDUL]HV HDFK RI WKHVH VHUYLFHV DQG WKHDYDLODEH FRQ4JX
LQWHUIDFH

RyXR +iBp2 .B 2+iQ v

$FWLYH 'LUHFWRU\ $' LVDVHUYLFHIRUVKDULQJUHVRXUFHVLQD:LQGRZV QHWZR
$' FDQEHFRQ4JXUHGRQD :LQGRZV VHUYHU WKDW LV UXQQLQJ:LQGRZV 6HUYHU
RUKLJKHURURQD 8QL[ OLNHRSHUDWLQUPAYWHBWKRIW LV UXQQLQJ

KWWSV ZLNL VDPED RUJ LQGH[ SKS 6HWWLQJBXSB6DPEDBDVBDQB$FWLYHB'LUH
6LQFH $' SURYLGHV DXWKHQWLFDWLRQ DQG DXWKRUL]JDWLRQ VHUYLFHV IRU WKH X
DWH WKH VDPH XVHU DFFR X QWM RWY MPK H QU/MHLE6G FRQ4JXUH WKH $FWLYH 'LUHFWRU
LQIRUPDWLRQ DQG LPSRUWHG XVHUV FDQ EH DXWKRUL]JHG WR BRPFMMF WKH 60% VKD

ODQ\FKDQJHVDQG LPSURYHPHQWYV KDYHEHHQ PDGH WR $FWL Y H-WUHFWNWRWR @ XG'SRH
RPPHQGHG WR XSGDWH WKH VIVWHPPWR VEKHRODAMHVWH P EW196 $FWLYH 'LUHFWRU\ L

(QVXUH QDPH UHVROXWLRQ LY SURSHUO\FRQ4JXUHG EHIRUH FRIDW KH IGRPWKE $FW
QDPHRIWKH $FWLYH 'LUHEFWRU\ G RADLEDIRIQ W URDW K H PURRWSHP -Q JOKBIL O V
FKHFN WKH '16 VHUYHU DQG G HID X OMA W\R b IDR EVIHOVARLAUBQUMKNH. RUMH M 1\6\W H P

%\ GHIDX@AR Z '16 XS@DWKHNWLYH 'LUHFWBDJRSWULR/HQDEOHG 7KLY @6 WH)IUMHE 1$6
-3 $GGUHYNMHH '16 UHFRUGV WR WKH $FWLYH 'LUHFWRU\ '16 ZKHQ WO REZRPOLQ LV
XSGDWHIMVQV WKDW WKH $FWLYH 'LUHFWRU\'16 UHFRUGV PXVW EH XSGDWHG PDQXDC

$FWLYH 'LUHFWRU\UHOLHV RQ .HUEHURYV D WLPH VHQV LW\ WHVSHPROQRGE W & H TNV Y P
'LUHFWRU\'RPDLQ &RQWUROOHU FDQQRW EH RXW RIVIQF E\PRUHWKDQ 4YH PLQXW
PHQW

7TRHQVXUH ERWK V\VWHPVDUH VHW WR WKH VDPH WLPH
XVH WKH VDPH 173 VHAAYMHRHBWHQ RUWKH )UMMIWHP
VHW WKH VDPH WLPH]RQH
VHW HLWKHU ORFDOWLPH RU XQLYHUVDO WLPHDW WKH %-26 OHYHO

8VLQJD)UMWIS®HP DVDQ $' VHUYHU DQG FRQQH F WAL BO MHR MWUALTVXK DH V IBISH6W L R Q
XUDWLRQ 2Q WKH $' VBN VUWIH B $NRQGRFUHDWH D QHZ LQWH U QOOURNWLLEG VW Yl 5B G/LKDRW H W
SDJH &0 LFSW LR Q \O LRI WKH &$ DQG &ERSWWEBEBWHY DWH . H\
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2Q WKH FOLHQW ZHE L QWHHUHA Y RHU \ \6 HEDFNAEIIRHH/ * LIU FSIEW R Q VoHHER F U\ S W L R\Y R/RGIG
6$6/ ZUDSWRQJOR WBRVWIHR. $Y QG FOLFRUHDWH D XQHDXW.HWEWRPSRUW&$ SDVWH
WKH $" VHUYHU &$ FHUWL4FDWH DQG SULY DADHINHGWR@WKQXH ERQ &YX &IOQF $l'

J)LIXUH VKRZVUHFWRU\!6 HIUFYALIFYHH/ ' L M H BAWR. Q\J V

yLJ

&RQ4JIJXULQJ $FWLYH 'LUHFWRU\

7DEOH GHVFULEHV WKH FRQ4JXUDEOHRSWLRQV 6RPHVHWWLQJVDUHRQO\DYDLO
9%$1&('02'EXWWRQ WR VKRZ WKH $GYDQFHG 6 RVGHHEHOND DR @G VRWKHRRKKHD GYDQFHG
4HOGV E\GRHWXRQYWR DOZD\VVKRZDGYDQFHG RSWLRQV

6HWWLQJ

'RPDLQ 1DPH

7TDEOH

9DOXH

VWULQJ

$GYDQF
ORGH

$FWLYH 'LUHFWRU\ &RQ4IJXUDWLRQ 2SWLRQV

'"HVFULSWLRQ

I1DPHRIWKH $FWLYH 'LUHHFMWRSOG RPEDR Q
FKLOG GRPDQ RV H[DPSOKILFRIHOG LV PDQGDWR
6DYHOOEHLQDFWLYH XQWLO YDOLGLQSXW LV

'RPDLQ $FFRX
1DPH

QWWULQJ

IDPH RIWKH $FWLYH LUHFWRU\DGPLQLVWUDW
A4HOG LV PDQGDY#RO® EH LQDFWLYH XQWLO YDO
HQWHUHG

'RPDLQ $FFRX
3DVVZRUG

QWWULQJ

3DVVZRUG IRU WKH $FWLYH 'LUHFWRU\DGPLQL)
S5HTXLUHG WKH4UVW WLPH D GRPDLQ LV FRQ4JX
TXHQWHGLWV GRQRW UHTXLUH WKH SDIVVZRUG

&RQQHFWLYL

VL & KVHHRINH U

+RZRIWHQ IRUWKH VIVWHP WR YHULI\ SFWLYH
DUH IXQFWLRQLQJ (QWHUD QXPEHU RIVHFRQG

*QMiBMm2/ QM M2ti T ;
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6°22L a RRXk@I3 b2 :mB/2- _2H2 b2 RRXKkK

BHWWLQJ

SBHFRYHU\ $WV

h #H2 RyXR

9DOXH

VHBSWHI H U

$GYDQF
ORGH

+QMiBMm2/ 7°QK T 2pBQmb T ;2
"HVFULSWLRQ

1XPEHU RIWLPHV WR DWWHPSW UHFRQQHFWLQ.

'"LUHFWRU\VHUYHU 7ULHVIRUHYHU ZKHQ VHW \

(QDEOH $' ORQ
LQJ

LRMKRHF N E R

5HVWDUW $FWLYH 'LUHFWRU\DXWRPDW

LFDOO\

QHFWV 6HWWLQJWKLYV SUHYRBW\QFRQMUIXULQ.

WURGODRBH VHUYLFH

(QFU\SWLRQ 0

RGWRS GRZY

&KRLFHZ2DE6 /'$36 SURWRFR®RIRUWS3
SURWRFRO SRHMWWS LQIR VVO FRP D

DQ&WWSYV KSEQ FR WUDQVSRUWU
PRUHLQIRUPDWLRQDERXW 66/ DQG 7/6

UWLFOH
OD\HU \

&HUWLAFDWH

GURS GR]
PHQX

BHOHFW WKH $SFWLYH LUHFWRU\VHUYH
WLRQV DUH XVHG -IDFHUWLAFDWHBR
WLAFDWH $8DERULWWKHQ FUHDWH D FH
WKH $FWLYH 'LUHFWRU\VHUYHU -PSRU
YUHHP$S\VWHP XVLQHWKH SDIWHY PHQ
7R FOHDU D VDYHG FHUWL4FDWH FKRR\
F O L6FSN (

UFHUWI
HV QRW
UWLAFL
W WKH F
X
HWKHE

9HUERVH ORJJLKXKHFNER

6HW WR ORJDWWHPSWV WR WRBEQWPKH G
NFTTBHFT

RPDLQ \

81—-; HIWHQVL

ROENHFNER

'"HSUHFDWHG 8VH WKH 6\WVWHP 6HFXULV
YLFHVY 'DHPRQ 666" IRBLUHWULHYLQJ
KWWSV WRROV LHWI RUJ KWPO UIF
DQ $FWLYH 'LUHFWRU\ GRB.IRY B ¥ B ANKI
SDJH WRHQDEOH WKLV IHDWXUH

VI6HU

H[WH
HD G

$OORZ TUXVW
PDLQV

HEKRFNER

"RQRW VHW WKLV XQOHVV WKHS@HWZRU
PDLQ IRUHVWKWWSWYWVGRFV PLFURVRIW
XV SUHYLRXV YHUVLRQV ZLQGRZV LW
FF Y zV DQG PDQDJLQJ 40HV
GRPDLQV LV UHTXLUHG 6HWWLQJ WKLYV
ZLQELQGG WUD]JFDQG VORZV GRZQ 40W
JURXSLQIRUPDWLRQ -IHQDEOHG DOV
UDQJHV DQG D EDFNHQG IRUHDFK WUXYV,
URQPHQW LV UHFRPPHQGHG

N KDV DI
FRP HC
SUR ZLQ
RQ PXO
RSWLR
HULQJ Z
RFRQ4J
WHG GR

8VH 'HIDXOW '

RPRHONER

8QVHW WR SUHSHQG WKH GRPDLQ QDPH
VHW WR SUHYHQW QDPH $RORZVURY W BK
LV VHW DQG PXOWLSOH GRPDLQV XVH W

WR WKH
GHRPDL (
KHVDPH

$O0ORZ'16 XSGQ

DAKHW N ER

6HW WR HQDEOH 6DPED WR GR '16 XSGDV
GRPDLQ

VHV ZKH

'LVDEOH )UHH
&DFKH

L1$EKHFNER

'LVDEOH FDFKLQJ $' XVHUVDQG JURXSYV
DOO $' XVHUVDQGJURXSV IURP ZHE LQW
PHOXVDQG DXWR FRPSOHWLRQ VXJJHV
WHULQJ QDPHVLVVWLOODOORZHG 7K
ELQG WR D GRPDLQ ZLWK D ODUJH QXPE

6HWWL
HUIDFH
WLRQV
[V FDQ K
HU RI XV

6LWH 1DPH

VWULQJ

$XWR GHWHFWHG VLWH QDPH 'R QRW F
GHWHFWHG VLWH QDPH LV LQFRUUHFW I
URQPHQW

KDQJH W
RU WKH

"RPDLQ &RQW

) ROVQHQ J

7KHVHUYHU WKDW PDQDJHV XVHU DXWK
DV SDUWRID:LQGRZV GRPDLQ /HDYH H
WR XVH WKH '16 659 UHFRUGV WR DXWRP
FRQQHFW WR WKH GRPDLQ FRQWUROOH
PXVWEHVHW PDQXDOO\ HQWHU WKH VH
GUHVV

HQWLFI
PSW\ IR
DWLFDC
U -1 WK
HUYHU K

*QMiBMm2/ QM

RNk

M2ti T ;



6°22L a RRXk@I3 Ib2° :mB/2- _2H2 b2
h #H2 RyXR +QMiBMm2/ 7' QK T 2pBQmb T ;2
BHWWLQJ 9DOXH $GYDQF 'HVFULSWLRQ
oRok
*OREDO &DWD/ORWULQJ X 7KH JOREDO FDWDORJ VHUYHU KROGV D|IXOO0 VF
BHUYHU IRUWKH GRPDLQ LQ ZKLFK LW UHVLGHV DQG D V.
RIDWWULEXWHV IRUDOO REMHFWV LQ WKH OLF!
"LUHFWRU\ )RUH VW 06 BIR WKHHG JH & H QW H U
KWWSV ZZZ LEP FRP VXSSRUW NQRZOHGJHF
/HDYH HPSW\ IRUP)WIRHKIVGH6 WKH '16 659 UHNFRUGV
WR DXWRPDWLFDOO\GHWHFW DQG FRQQHFW Wi
JOREDO FDWDORJVHUYHU PXVW EH HQWHUHG P
VHUYHU KRVWQDPH RU -3 DGGUHVYV
"HUEHURV 5HDG®URS GRZQ X BHOHFW WKH UHDOP FUHDWHG XVHQ & WIKR\L Q VW
PHQX 5HDOBDJIH
"HUEHURV 3ULQFUBBG@GRZQ X %URZVH WR WKH ORFDWLRQ RI WKH NHVWDE FUH
PHQX VWU XFW LRRQAHLLGR V . FS\D\IBIE V
$ 7TLPHRXW LQWHJHU X —QFUHDVH WKH QXPEHU RIVHFRQGV EH|RUH WL
VHUYLFH GRHY QRW LPPHGLDWHO\VWDUW DIWF
GRPDLQ
16 TLPHRXW | LQWHJHU X —QFUHDVH WKH QXPEHU RIVHFRQGYV EH|RUH D W
$''16 TXHULHV WLPHRXW
_GPDSEDFNHQGURS GRZQ X &KRRVH WKHEDFNHQG WR PDS :LQGRZV|VHFXUL
PHQX DQG 6-'V WR 81—; 8-'VDQG7>RO HHRIU D VXP
(GLW -GPDS PDU\RIWKH DYDLODEOH EDLAN H@PRYSRQALF N
EXWWRQ XUH WKH VHOHFWHG EDFNHQG
'LQGELQG 166-QURS GRZQ X &KRRVH WKH VFKHPD WR XVH ZKHQ TXHU\LQJ $" |
PHQX XVHU JURXS LQIRUPDYWN.RQWKH 5)& VIFKHPD
VXSSRUW LQFOXGHG LQ :L\Q®RZIRU 6HBUY|LFHV
JRUBQL[ RU VIEQ®IRUBHUYLFHV)RU 8QL]
6$6/ ZUDSSLQD GURS GRZQ X &KRRVHKRZ /'$3 WUD]JF LV WUDQVPSWIMHG &KR
PHQX SODLQ WIH[@LJQHG RQ/GI\DVRUQHG DQG HQ
FU\SWHG :LQGRZV 63 DQG QHZHU FDQ EH F
WR HQIRUFH VLIJQHG /'$3 FRQQHFWLRQV
(QDEOH FKHFNER $FWLYDWH WKH $FWLYH LUHFWRU\ VHU|YLFH
IHWELRV IDPHVWULQJ X IDPHIRUWKHFRPSXWHU REMHFW JHQHUDWHG
FKDUDFWHUV $XWRPDWLFDOO\SRSXODWHG
KRVWQDPH RI WKH VPXW®A GILHVUHQW IURP WKH
'RUNJURB®H
IHW%-26 DOLDVWULQJ X /JLPLWHG WR FKDUDFWHUV

7TDEOH VXPPDUL]HV WKH EDFNHQGV ZKLFK-UWH B EDIFMNBREEEE R@QWRHQX (DFK EDFNHC

KDV LWWRZDQS D

XWWS

VDPED RUJ UX VDPED GRFVY PDQ PDQSDJHV WKDWJLYHV L

&KDQJLQJLGPDS EDFNHQGYV UH T XLIOHE\CUBHEY R DK IHQIADKEKH E\ VHQGLQJ 6-*+83 VLJIQ
WR WKH SDIDHECWSEHRFHVVY 7R 4QG WKLV SDUH QW SSIRIFH VV VHW B URVQDZL W K WK H YU H
VI\VWHP DQGTHSWBHBMIDF TBNCB@TFSWHR VHBGWIKH 6—*+8BVMMQWHUQZEH SHGV

WKH SDUHQW S

URFHVYV -’

7DEOH
'HVFULSWLRQ

~-'0DSSLQJ %DFNHQGV

DG

$' VHUYHU XVHV 5)&

RUGBHUYLFHV )RU 8QL[ VFKHPD H|

WHQVLR

SLQIJVPXVWEHSURYLGHGLQDGYDQFHE\DGGLQJWKH XLG1XPE

IRUXVHUVDQGJLGIXPEHUDWWULEXWHV IRU JUR

*QMiBMm2/ QM M2ti T

XSV LQ WKH $'
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6°22L a RRXk@I3 b2 :mB/2- _2H2 b2 RRXKkK

h #H2 RyXk +QMiBMm2/ 7' QK T '2pBQmb T ;2

9DOXH 'HVFULSWLRQ

DXWRULG | 6LPLONU®RW DXWRPDWLFDOO\FRQ4JXUHV WKH|UDQJH WR EH X
GRPDLQ VRWKHUHLY QR QHHG WR VSHFLI\D VSHFL4F UDQJH IR
LQ WKH IRUHVW 7KHRQO\QHHGHG FRQ4JXUDWLRQ LV WKH UDQ
WR XVH IRU XVHU DQG JURXS PDSSLQJV DQG DQ RSWLRQDO VL]H

TUXLW *HQHUDWH —'VDV PDF26 GRHV 7KH 8-'DQG *— FDQEHLGHQWLF!
JUHHP$BHUYHUV RQ WKH QHW ZRIBNSPRH XVHIQY LURQ
PHQWY ZKHUH $SSOH V2SHQ 'LUHFWRU\ LV WKH DXWKRULWDWL

OGDS BWRUHV DQG UHWULHYHV PDSSLQJ WDEOHV LQ DQ /'$3 GLUHFWR
IDXOW IRU /'$3 GLUHFWRU\ VHUYLFH

QVV BURYLGHV D VLPSOH PHDQV RIHQVXULQJ WKDW WKH 6-'IRU D 8¢
SRUWHG DV WKH RQHDVVLJQHG WR WKH FRUUHVSRQGLQJ GRPD

UIF —"VIRU $ XVHUV VWRUH&XDMSY WRROV LHWI RUJ KWPO UIF
OGDS VFKHPD HIWHQVLRQV 7KLV PRGXOH FDQ HLWKHU ORRN X¢
$'/'$3 VHUYHUV RUDQ HIWHUQDO QRQ $' /'$3 VHUYHU

ULG "HIDXOW IRUS$" 5HTXLUHVDQ H[SOLFLW LGPDS FRQ4JXUDWLRQ |
PDLQ XVLQJGLVMRLQW UDQJHV ZKHUH D ZULWHDEOH GHIDXOW
EHGH4QHG XVLQJDEDFNHQG OLNHWGE RU OGD|S

VEULSW BWRUHV PDSSLQJ WDEOHV IRUFOXVWHUHG HQYLUURQPHQWYV LQ
WGE

WGE "HIDXOW EDFNHQG XVHG E\ZLQELQGG IRU VWRULQJ PDSSLQJ WL

WGE BXEVWLWXWH IRUWGE XVHG E\ ZLQELQGG LQ FOXVWHUHG HQYL

5(%8-/'"'-5(&725<6(59-BRRRHE&+tOWHO\UHIUHVKHVY WKH ZHE LQWHUIDFH GLUHFWRU\ \
DXWRPDWLFDOO\RQFHD GD\DVDFURQ MRE

~IWKHUH DUH SUREOHPV FRQQHIF WIKQIWER/WKKSBERO®W PLFURVRIW FRP HQ XV KHO
FRQYHQWLRQV LQ DFWLYH GLUHFWRU\ IRU FRPSXWHUV GRPDLQV VLWHV DQG WK
DFWHUV $FWLYH 'LUHFWRBXGRBPY¥WRWWIOD'RPDLQ RUIHW%-26 QDPHV 7KH OHQJW
DOVR OLPLWHG WR FKDUDFWHUV 7KH $GPLQLVWUDWRU PKBRRBDWHH]VMBRU® FDQ
WKH GRPDLQ DGPLQLVW UDWRIHSRUWARD G3DVVZRUG —QFREB® @WIHERIRW\DDG -Q
YDOLG FUHGHQWLDOV HUURU

-WFDQ WDNHDIHZPLQXWHV DIWHU FRQ4JXULQJWKH $FWLYH 'LUHFWRU\VHUYLFH |
WKH )UHHIY$SWHP 2QFH SRSXODWHG WKH $' XVHUV DQG JURXSV ZLOO EHDYDLODEQG
SHUPLVVERGWYWQ RI D GDWDVHW

7KH$FWLYH 'LUHFWRU\ XVHUV DQG JURXSV WKDW DWHHAP BB H W KB 2/QREWW HS)LUHIHFLRS B P
LQ WKH )UH#HKI$SEDJIH

9LHZ XVKHOYOGP V
9LHZ JURXGYOGP H

- QDGGLWURMGPVNRZY WKH GRPIXICQOOREHVWY WKHFRQQHFWLRQXCKIBQ@G R XEFHVVIX
VKRZV D PHVVDJH VLPLODU WR

DIFDLJOH UIF USVTU TFDSFU GPS EPNBJO :063%0."*/ WJB 31% DBMMT TVDDFFEFE

7RPDQXDOO\FKHFN WKDW D VSHFL4HG XV H USKDBI(S D XMW K H QW GFDQE@IHVBISFHOQ W K H
4)"3& 6 %0."*/=VTFSOBKHWBHS$S5(V WKH 60% VKD LRHRDIPHWKH QDPH RI WKH WU XV
GRPDLQ YXOMHI QDWPWKH XVHU DFFRXQW IRUDXWKHQWLFDWLRQ WHVWLQJ

HFUFOU QBDOREUFOU HEFPWVQBSURYLGH PRUH WURXEOHVKRRWLQJLQIRUPDWLRQ LI
OLVWHG LQ WKH RXWSXW

7TLS6RPHWLPHV QHWZRUN XVHUV GR QRW DSSHDU 8B WPKK % BRREGVGREXQCRVOGH R 1 D
FRPPDQGV GLVSOD\WKHVH XVHUV 7KLV LV W\3NVRMDHPOW G XHQUROW RHEH UMHKIBGQ WKH Gl
VHFRQGVY WR MRLQ $FWLYH 'LUHFWRIUWLRHFERWWHFREBGEDOXH RI

RN9



6°'22L a RRXk@I3 b2 :mB/2- _2H2 b2

7TR FKDQJHD FHUWL4FDWH HQDEOH §GWFDGAMICRUGRERB/MHY S/IKHMDEOH $' E\QQFKHFNL
DE O&O I6BN (6 HOHFW WKHJQHARDWEDKKH \SWLRDWEBBWLUHGOBPKEMIRNUH HQDEOH $' DQG
FOLRBMWR UHVWDUW $'

RYyXRXR h"Qm#H2b?QQiBM; hBThb

KHQ UXQQLQJIS$'LQD PLIHHEKGRREBUGHKMWSW |RUXPV IUHHQDV RUJ LQGH][ S
PLIHG GRPDLQ KDV LQVWUXFWLRQV WR SUHYHQW WKH VHFXUH FKDQQHO N

$FWLYH 'LUHFWRU\ XVHV '16 WR GHWHUPLQH WKH ORFDWLRQ RI WKH GRPDLQ FRQWL
WKHQHWZRIPNWBVH TSW @MEBQ @UDQ EPNBRGHBNWHUPRRH WKH 659 UHFRUGV RI WK
ZRUNDQG FKDQJH WKH ZHLJKW DQG RU SULRULW\RIWKH 659 UHFRUG WR UH5HFW W
WLRQ DERXW 659 UHFRUGV FDQ EH IRXQREQIW KW ITHKKQHWIDIAMUFOHLUHFWRU\ :RUI
KWWSV GRFV PLFURVRIW FRP HQ XV SUHYLRXV YHUVLRQV ZLQGRZV LW SUR ZL

7KHUHDOP XVHG GHSHQGV RQ WKH SULRULW\LQ WKH 659 '16 UHFRUG '16 FDQ RYHU
WLQJV KHQ XQDEOHWR FRQQHFW WR WKHFRUUHFW UHDOP FKHFN WKH 659 UHFRU

$Q H[SLUHG SDVVZRUG IRUWKH DGPLQLVMWODIW R UDLRF RQYW ZH Q/& ABOWHW ZRUG LV V\
GRXEOH FKHFN WKH SDVVZRUG RQ WKH $' DFFRXQW EHLQJ XVHG GRHV QRW LQFOXG
QRW XQXVXDOO\ORQJ

~IWKH:LQGRZV VHUYHU YHUVLRQ LV ORZH U&RPHEX WO UWRD WKHDWQRGR DV VHUYHU :
]JDWLRQDO 8QLW 28 :KHQ FUHDWLQJ WKPKRYW QD MHQQQPEHMXE YUHHL ¥&KUH LW LV X
GHU FKDUDFWHUV WKH VDPH QD P H+RW W R BHRIEH K@M DRUOWREB O &R Q 4 IXQP® WKRIQ
VDPHHW % -26LMDUBFWRUY 6 BEWLFH 'LIUKSBWRQFHWWLQJIJYV ODNH VXUH WKH KRVWQDP
PDLQ FRQWUROOHWRPWDVE W RQWHEGD RHUFWRUY 6 BEWLFH 'LIUSBWRQFHG

RYXRXk A7 i?2 avbi2K .Q2b MQi CQBM i?2 .QK BM

-l WKH VA\VWHP ZLOO QRW MRLQ WKH $FWLYH 'LUHFWRU\ GRPDLQMIJXDLW ORAKRERP P D
.HUEHURV WLFENHW

~I'WKH FDFKH EHFRPHV RXW RI VIQF GXHWR DQ $' VHUYHU EHLQJ WDNHQ R+ DQG EDF
UHFWRU\!6 HEWLAHH LU BBFWRU '—5(&725< 6(59-& ( &$ &+

-IDQ\RIWKH FRPPDQGV IDLORU UHVXOW LQ DWUDFWED FNE kU H DWW/RQHENE G R BRUHW
FRPPDQGV LQWKHRUGHU LQ ZKLFKWKH\ZHUH UXQ DQG WKHH[DFW ZRUGLQJ RI WK

TRMJUF EBUB GSFFOBT W EC ©861%"5& EJSFDUPSZTFSWJIJDF@BDUJWFEJSFDUPSZ [4&5 BEQG
TFSWJDF JY IPTUOBNF TUBSU

TFSWJDF JY LFSCFSPT TUBSU

TFSWJDF JY LJOJU TUBSU

LMJTU

TFSWJDF JY QSF TBNCB TUBSU

OFU L E BET KPJO <UIJT HFOFSBUFT WFSCPTF PVUQVU PG UIF EPNBJO KPJO>
TFSWJDF TBNCB@TFSWFS SFTUBSU

TFSWJDF JY OTTXJUDI TUBSU

TFSWJDF JY QBN TUBSU

TFSWJDF JY DBDIF TUBSU

1H[W RQO\UXQ WKHVH WARKER P PHQGNER[R Y \F K H F 816 \GDL@F H GDORG B NH\WDE KDV EHH
XSORDGHG XVEGQURYV . FS\DUMKE V

TFSWJDF JY TTTE TUBSU
TFSWJDF TTTE TUBSU

J)LQDOO\ UXQ WKHVHFIRPPOURGXWYWDHVYVY VRPHWKLQJ KDV JRQH ZURQJ

RNS8



6°22L a RRXk@I3 b2 :mB/2- _2H2 b2 RRXKkK

QZUIPO VTS MPDBM XXX GSFFOBT6* NJEEMFXBSF OPUJGJFS QZ TUBSU DJGT
TFSWJDF JY BDUJWFEJSFDUPSZ TUBSU

TFSWJDF JY BDUJWFEJSFDUPSZ TUBUVT

FDIP

QZUIPO VTS MPDBM XXX GSFFOBT6* NJEEMFXBSF OPUJGJFS QZ SFTUBSU DJGT
TFSWJDF JY QBN TUBSU

TFSWJDF JY DBDIF TUBSU

RyXk G. S

JUHHP$IBQFOXGHVHDQY'$ KWWS ZZZ RSHQOGDS RUJ FOLHQW IRUDFFHVVLQJLQIRU
VHUYHU $Q/'$3VHUYHU SURYLGHV GLUHFWRU\VHUYLFHV IRU4QGLQJQHWZRUN UH
DWHG SHUPLVVLRQV ([DPSOHV RI/'$3VHUYHUV LQFOXGHOLFURVRIWB6HUYHU D
H'LUHFWRU\ DQG 2SHQ/'$3 UXQQLQJRQD %6'RU/LQX[V\VWHP —IDQ/'$3VHUYHU L\
XUH WKH )PHHB$BHUYLFH VR QHWZRUN XVHUV FDQ DXWKHQWLFDWH WR WKH /'$3 VHL
WR WKH GDWD VWRUHG® RQWWKHP)UHH1$6

IRWH'$3DXWKHQWLFDWLRQ IRU60% VKDUHV LV GLVDEOHG XQOHVV WKH /'$3 GLUHF
DQG SRSXODWHG ZLWK 6DPED DWWULEXWHY 7KHPRVW SRYPEDGVBULBWORU SHUII
KWWSV ZLNL VDPED RUJ LQGH[ SKS BVPEOGDS WRROV 7KH/'$3VHUYHU PXVYV
IRUWKH /'$3 VHUYHU &% PXVW ECHVRASRBNVHEPZRWKWIBRY &$ FHUWLAFDWHY DUH QRW F>
VXSSRUWHG

7LS$SSOMSWQ 'LUHFKMRWSY PDQXDOV LQIR DSSOH FRP 0$18%$/6 0$ HQB86 2SH(
LVDQ/'$3 FRPSDWLEOH GLUHFWRU\ VH b FDRHEHQORVHK UKW H @ H1 B B HR B & B ISR W
2SHQ 'LUHFWRU\LQ ODF 26 : HOWWMSVQ PIRUXRPY IUHHQDV RUJ LQGH[ SKS"WKUHDGV |
RSHQ GLUHFWRU\ LQ PDF RV [ HQYLURQPHQWYV KDV PRUH LQIRUPDWLRQ

JLIXUH VKRZV WKH /'$3 &RQ4JXUDW L RQJWHFKMVMRIUR 1 HUIRSE F H V

RNe



6°'22L a RRXk@I3 b2 :mB/2- _2H2 b2

)LJ

&RQ4IXULQJI/'$3

7DEOH VXPPDUL]JHV WKHDYDLODEOH FRQ4JXUDWLRQ RSWLRQV 6RPHVHWWLQJV DI
&OLFNSVOISH& (' 02'EXWWRQ WR VKRZ WKH $GYDQFHG 6 RG\HHEBND DB GG VR W R KH
6KRZDGYDQFHG 4HORSMEL B WK DWZD\V VKRZ DGYDQFHG RSWLRQV

7TKRVHQHZ WR /'$3 WHUPLQRORJRVKRX®EARH /G WMKH

$GPLQLVWUDWRU V *XLGH

KWWS ZZZ RSHQOGDS RUJ GRF DGPLQ
7DEOH /'$3 &RQ4IJXUDWLRQ 2SWLRQV
BHWWLQJ 9D O X H $GYDQF 'HVFULSWLRQ
oRoH
+RVWQDPH VWULQJ +RVWQDPHRU-3DGGUHVV RIWKH /'$3 VHUYHU
%DVH 1 VWULQJ 7RSOHYHO RIWKH /'$3 GLUHFWRU\WUHH WR EH
VHDUFKLQJIRU UHVRXGFHW HNBPS B HR U J
%LQG '1 VWULQJ $GPLOQLVWUDWLYHDFFRXQW QDPH RQ WKH /'$3
SORQ 0DQDJHU GF WHVW GF RUJ
%LQG 3SDVVZRUBGWULQJ 3DVVZRUG IRUQGKEBOBFR: +— ' ( 3$66:2WR
YLHZ RUREVFXUH WKH SDVVZRUG FKDUDFWHUV
$OORZ $QRQ\PROKHFNER X —QVWUXFW WKH /'$3 VHUYHU WR GLVDEOH DXWK
%LQGLQJ ORZUHDG DQG ZULWH DFFHVV WR DQ\FOLHQW
8VHU 6X]][ VWULQJ X 2SWLRQDO VX][WRDGG WR D QDPH ZKHQ WKH X\
LVDGGHG WR WKH /'$3 GLUHFWRU\ ([DP|SOH GH
QDPH
*URXS 6X]][ VWULQJ X 2SWLRQDO VX][WRDGG WR D QDPH ZKHQ WKH JU
WR WKH /'$3 GLUHFWRU\ ([DPSOH GHSW RUFR
*QMIiBMm2/ QM M2ti T ;

RNd



6°22L a RRXk@I3 b2 :mB/2- _2H2 b2 RRXKkK

h #H2 RyXj

+QMiBMm2/ 7°QK T 2pBQmb T ;2

BHWWLQJ 9DOXH $GYDQF 'HVFULSWLRQ
B
3DVVZRUG 6X]J[VWULQJ X 2SWLRQDO VX][WRDGG WR WKH SDVVZRUG ZKH¢
LVDGGHG WR WKH /'$3 GLUHFWRU\
ODFKLQH 6X][| VWULQJ X 2SWLRQDO VX][WRDGG WR WKH QDPH ZKHQ WKF
DGGHG WR WKH /'$3 GLUHFWRU\ ([DPSOH VHUY
682 6X][ VWULQJ X 7KH VX][IRU/'$3 EDVHG XVHUV WKDW QHHG VXS
FHVV
"HUEHURV 5HDGRURS GRZQ X 7KH UHDOP FUHDWHG XVLQJ WKHELEQMWUXFWLR G
PHQX 5HDOBDJIH
"HUEHURV 3ULQFUBBG@GRZQ X 7KH ORFDWLRQ RIWKH SULQFLSDO LQ WKH NH\W
PHQX VFULEHBWEHURYV . FS\DUBE V
(QFU\SWLRQ ORGWIRS GRZQ X &KRLFHZ2DOE6Y /'$36 SRUWRDG/6 /'$3 SRUW
PHQX 1RWEBRU/6DQGE&HUWLRRBWIEH VHOHFWHG
IRUDXWKHQWLFDWLRQ WR ZRUN
&HUWL4FDWH| GURS GRZQ X 7KH/'$3 &5 FHUWL4FDWH 7KH FHUWL4FDWH IRU
PHQX &$ PXVW 4UVW EH LP SR UGN YS! BB HQWW KFDW H V
PHQX $FHUWL4FDWH LV UHTXLUHG WR XVH DXW
"$3 WLPHRXW| LQWHJHU X —QFUHDVH WKLV YDOXHLQ VHFRQGV LI REWDLQ
WLPHV RXW
16 WLPHRXW | LQWHJHU X “QFUHDVH WKLV YDOXHLQ VHFRQGV LI 16 TXHU
—GPDS %DFNHQGURS GRZQ X 7KH EDFNHQG XVHG WR PDS :LQGRZV VHFXULW\
PHQX 6-'V WR 81—;8-'VDQG>HROHHRIU D VXP
PDU\RIWKHDYDLODEOH EPEFNHOER/ FRQUB N
XUH WKH VHOHFWHG EDFNHQG
6DPED 6FKHPD FKHFENER X 6HW LI /'$3 DXWKHQWLFDWLRQ IRU 6M@&%G/KDUHV
WKH /'$3 VHUDXGIWHBE/RBQ4JXUHG ZLWK 6DPED DW
WULEXWHYV
$X[LOLDU\ 3SDUD/RHULQJ X $GGLWLRQDO RSWEGRONQARU
WHUV KWWSV MKUR]JHN IHGRUDSHRSOH RUJ VVVG
6FKHPD GURS GRZQ X —BDPED 6 FKIWPDHW VHOHFW WKH VFKHPD WR XV
PHQX DUMWIF DQGIF ELV
(QDEOH FKHEFNER 8QVHW WR GLVDEOH WKH FRQ4JXUDWLR|Q ZLWKT
IHWELRV IDPHVWULQJ X JLPLWHG WR FKDUDFWHUV $XWRPDWLFDOO\ ¢
RULJLQDO KRVWQDPH RI WK MWKNVGALMIRU A
IURP WRHNJURRS®H
IHW%-26 DOLDVWULQJ X JLPLWHG WR FKDUDFWHUV

IRWHUHHTP$BXWRPDWLFDOO\DSSHQGVY WKH URRW 'l 7KLV PHDQV WKHVFRSHDQG U
ZKHQ FRQ4JXULQJWKH XVHU JURXS SDVVZRUG DQGPDFKLQH VX][HV

/'$3 XVHUV DQG JURXSV DSSHDU LQ WKH GBRS FARMERE®R\RRDVEBIOW DVHW DIWHU FRC
WKH /'$3 VHUYLFHRFURGYH QBIPXWEKH )UHHKISSDJH WR YHULI\WKH XVHUV KDYH EHH(
7\SHFUFOU HSWR/QHULI\ WKH JURXSV KDYHEHHQ LPSRUWHG

—~IWKH XVHUV DQG JURXSV DU H@GRWFOLVWHEBU U HIGIIRYRWHUHG ZKHQ XVLQJ 2SHQ/'$
KWWS ZZZ RSHQOGDS RUJ GRF DGPLQ DSSHQGL[ FRPPRQ HUURUV KWPO IRUF
"KHQ WURXEOHVKRRWLQJ/'$3 RSHOGIXIH)UHBIBEORRN IRU HUURWBBSHMIFBJIHV LQ
BVUI MPH

7RFOHDU /'$3 XVHUV DQG JUR XS\ RURR HFMHRL$ 66 H UBBLIFE M D U RAKMIQDHPGIG X QVHW
(QDEDIG FOIFRRQA4UP /'$3 XVHUV DQG JURXSV DUH F O6IKOHENEE F\LHRALQUIWWRK W IREK W S X
WKHFUFOU QBDOBEUFOU HEFRPEDQGYV

RN3



6°'22L a RRXk@I3 b2 :mB/2- _2H2 b2

RyXj LAa

7TKH1HWZRUN -QIRUPDWLRQ 6HUYLFH 1-6 PDLQWDLQVDQG GLVWULEXWHY D FHQW
PDWLRQ KRVWQDPHY HPDLODOLDVHV DQG RWKHU WH[W EDVHG WDEOHV RILQIRU
QHWZRUN WKH YYHWHP6FDQ EH FRQ4IJXUHG WR LPSRUW WKH XVHUV DQG JURXSV IUR

&OLFNSWEKLOG 'LUHFWRUESHWWRRH. &EDRMKHE 1 -6 XVHU QHHGV LP P HGL DKL RAFFFEKNUW W
DXWRPDWLFDOO\RQFH D GD\DVDFURQ MRE

IRWH-Q :LQGRZV 6HUYHU OLFURVRIWUHPRYHG WKH-GHQWLW\0DQDJHPHQW IR
-'08 DQG 1-6 6HUYHWHDRAH 46BWMVLRQ UHIJDUGLQJ WKH VWDWXV RI —-GHQWLW\0DQD.
IRU8QL[ -'08 1-66HUYHUBS5ROHLQ :LQGRZV 6HUYHU 7THFKQLFDO 3UHYLHZ DQG |
KWWSVY EORJV WHFKQHW PLFURVRIW FRP DFWLYHGLUHFWRU\XD LGHQW
GHSUHFDWHG LQ ZLQGRZV VHUYHU

JLIXUH VKRZV WKHFWRU\!6 HHUWIHFHWERBROH VXPPDUL]HV WKH FRQ4JXUDWLRQ RSWLF

yLJ 1-6 &RQ4JXUDWLRQ
7DEOH 1-6 &RQ4IJXUDWLRQ 2SWLRQV
| BHWWLQJ 9DOXH  'HVFULSWLRQ
1-6 GRPDLQ VWULQJ 1DPHRI1-6 GRPDLQ
1-6 VHUYHUVYWULQJ &RPPD GHOLPLWHG OLVW RI KRVWQDPHYV RU-3DGGUH\

*QMIBMm2/ QM M2ti T ;2
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6°22L a RRXk@I3 b2 :mB/2- _2H2 b2 RRXKkK

h #H2 RyX9 +QMiBMm2/ 7 QK T 2pBQmb T ;2

- BHWWLQJ 9DOXH " 'HVFULSWLRQ

6HFXUH PRGHKHFNER] 6HW WR\SEY® GKWWSYV Z2ZZ IUHHEVG RUJ FJL|PDQ FJL
UHIXVHWRELQG WR DQ\1-6 VHUYHU QRW UXQQLQJDV L
RYHU

ODQ\FDVW | FKHFENER] 6HW WR KQGTHWR ELQG WR WKH VHUYHU WKDW UHVSRQG
7KLV LV XVHIXO ZKHQ QR ORFDO 1-6 VHUYHU LM DYDLOD
QHW

(QDEOH FKHFNER] 8QVHW WR GLVDEOH WKH FRQ4JXUDWLRQ ZLWKRXW GH

RyX9 E2 #2 Qb _2 HKbD

$ GHIDXOW .HUEHURV UHDOP LV FUHDWHG IRU W K H FOVRRE D 06 H\&Y WEHPUMRY ) FHDI I CERHY
XVHGWRYLHZDQGDGG . HUEHURV UHDOPV —-I WKH QHWZRUN FRQWDLWR DGH3\ 'LVWLU
WKHUHDOP 7KHFRQ4JXUDWLRQIVMRKUHHQ LV VKRZQ LQ

yLJ $GGLQIJD .HUEHURV5HDOP

7TDEOH VXPPDUL]HV WKH FRQ4JXUDEOHRSWLRQV 6RPHVHWWLQJVDUHRQO\DYDLC
WKHVH VHWWLQJ¢' ' +BIWKHZ2FROLFRQ4JXUH WKH VI\VWHP WR DOZD\V GLVSOD\WKHVH
6KRZDGYDQFHG 4HOIC\EWGHI G XDQFHG

Kyy
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7DEOH .HUEHURV 5HDOP 2SWLRQV
6HWWLQJ 9DOXH $GYDQF 'HVFULSWLRQ
ORGH
5HDOP VWULQJ 1DPHRIWKHUHDOP

& VWULQJ 1DPHRIWKH .H\'LVWULEXWLRQ &HQWHU

X
$GPLQ 6HUYHU VWULQJ X 6HUYHU ZKHUH DOO FKDQJHV WR WKH GDWDEDYV
3DVVZRUG 6HUYWMWLQJ X 6HUYHU ZKHUH DOO SDVVZRUG FKDQJHVY DUH SH

RyX8 E2 #2 Qb E2vi #b

.HUEHURV NH\WDEV DUH XVHG WR GR $FWLYH 'LUHFWRU\RU /'$3 MRLQV ZLWKRXW D ¢
WKH $FWLYH 'LUHFWRU\RU /'$3 DGPLQLVWUDWRUDFFRXQW GRH¥RERW QUH\E VRR) E H
GDWDEDVH ZKLFKLVDVHFXULWN\ULVNLQ VRPHHQYLURQPHQWYV

"KHQ XVLQJ D NH\WDE LWLV UHFRPPHQGHG WR FUHDWHDQG XVHD OHVV SULYLOHJI
TXLUHG TXHULHV DV WKH SDVVZRUG IRUWKDW DFFRXQQYZIXUDEAH RY BOM®D EQ WHKH )
7R FUHDWH WKH NH\WDE RQ D :LQGRWZY% MWWWWIKEFK XGRMKRLFURVRIW FRP HQ XV ZLQC
VHUYHU DGPLQLVWUDWLRQ ZLQGRZV FRPPDQGV NWSDVV FRPPDQG

LUQBTT FYF PVU GSFFOBT LFZUBC QSJOD IUUQ VTFSBDDPVOU!&9".1-& $0. NBQV[TFS VTF
, L,3# @/5@13*/$*1"- DSZQUP "-- QBTT VTFSQBTT

ZKHUH
GSFFOBT LFEVUBWKH 40H WR XSORDC® WIRUWKIHJ)UHH1$6

VTFSBDDRAWOMKH QDPH RI WKH XVHU DFFRX® WU R UNIKH)HIADANY $ies LIQUHFWRU\ 8V H!
DQG &RPSXWWWSYV WHFKQHW PLFURVRIW FRP HQ XV OLEUDU\ DD Y H[FK.

IlUUQ VTFSBDDPVOU!&9"LV-WIBH.SULQFLSDO QDPH ZULWWHQ LQ WKHIRUPDW
KRVW XVHU DFFRXQW#.(BWRKBRDBY BHEGWLRQ WKHNHUEHURV UHDOP LV ZULWWHQ L
EXWPDNH VXUH WKH FDVHXKEHGR R GBHMXEHP PDWFKHV WKHUHDOP QDPH

6HM/ KLV ORWWSY GRFV PLFURVRIW FRP HQ XV ZLQGRZV VHUYHU DGPLQLVWU
FRPPDQGYVY NWSDVV %.0.BUHPDUQSJORRXPRNWVIGHWDLOV

VTFSQBNIWKH SDVVZRUG DVVRFS B WHRBVOLW K
6HWWDOZQ WHR//DOORZV XVLQJDOO VXSSRUWHG FU\SWRJUDSKLF W\SHV $KHHVH NH\
"(6 &%& &58XVHG IRUFRPSDWLELOLW\
'(6 &% & ODGKHUHV PRUH FORVHO\WR WKH 0-7 LPSOHPHQWDWLRQ DQG LV XVHG |
5& +0$& XVHV ELWHQFU\SWLRQ
$(6 6+XVHV $(6 &76 +0$& 6+$ HQFU\SWLRQ
$(6 6+XVHV $(6 &76 +0$& 6+$ HQFU\SWLRQ
7KLV ZLOO FUHDWH D NH\WDE ZLWK VX]FLHQW SULYLOHJHV WR JUDQW WLFNHWV

$IWHU WKH NH\WDE LV JHQHUDWH & VD\GWHPRVW RGWR UHHB B EFHHAR V |H \BAEIBE V
.HUEHURYV .H\WDE

TRLQVWUXFW WKH $FWLYH 'LUHFWRU\VHUYLFH WR XVHWKH NH\WDE \HHEHRW W KH
SBULQFRIBO® LQHFWRU\!I6 HIFYW.IFHY/'LBEFIVRENG ORGH :KHQ XVLQJ D NH\WDE ZLWK $F\
PDNH VXUH WKDW XVHUQDPHDQG XVHUSDVV LQ WKH NH\WDE PDWFKHV WKH 'RPDLQ
3DVVZRUG 4 HQGWF MR U\ 16 HIUFWLIFHH/'LUH FW R U\

TRLQVWUXFW /'$3WR XVHD SULQFLSDO IURP WKH NH\WDE VHBUEWURKHBEUQGESEHS DI
PHOX LQUHFWRU\!6 HUPBISEHY\DQFHG ORGH

kyR
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Ry

Xe E2°'#2 Qb a2iiBM;b

&RQ4IJXUHDGGLWLRQDO . HUEHURVY B BW B P MHIBHBUSEHRUN ¥ IHHFW ILRIVUH VKRZV
WKH4HOGV DYDLODEOH

)LJ $GGLWLRQDO . HUEHURV 6HWWLQJV

$SSGHIDXOWYV $X[LOLDU\'HDPQBPHWBGEBLWLRQDO VHWWLQJV IRU XVH E\ VRPH .H
SOLFDWLRQV 7KHDYDLODEOH VHWWLQDY PQIGI ¥XIWD[@WEEWNRG RQNKEHFR Q|
KWWS ZHE PLW HGX NHUEHURV NUE GRF DGPLQ FRQIB40OHV NUE BFRQI

/ILEGHIDXOWYV $X[LOLDU\BDQB POYWWHRHIWWLQJIV XVHG E\ WKH . HUEHURY OLEUDU\
WLQJVDQG WKHLU V\QW D} OUEHCAHL DWEHE VLQ WKHWKW®W B NAHEFRION HGX NHUEHUF
GRF DGPLQ FRQIB4OHVY NUE BFRQI KWPO OLEGHIDXOWYV

kyk



*> Shil_
1GlollL

a> AL:

6KDUHW FUHDWHG WR PDNH SDUW RUDOO RI D SRRODFFHVVLEOH WR RWKHU FRPSX
WR FUHDWH GHSHQGV RQ IDFWRUV OLNH ZKLFK RSHUDWLQJ VI\VWHPV DUH EHLQJ XV|
UHTXLUHPHQWY DQG H[SHFWDWLRQVIRUQHWZRUNWUDQVIHUVSHHGV

IRWHBKDUHVY DUH FUHDWHG WR SURYLGHDQG FRQWURODFFHVV WRDQDUHD RIVWR
DOLVWRIWKHXVHUVY WKDW QHHG DFFHVV WR VWRUDJH GDWD ZKLFK RSHUDWLQJYV
XVHUV VKRXOG KDYH WKH VDPH SHUPLVVLRQV WR WKH VWRUHG GDWD DQG ZKHWKH
IRUHDFFHVVLQJ WKH GDWD LVUHFRPPHQGHG 7KLVLQIRUPDWLRQFDQ KHOS GHWH
ZKHWKHU PXOWLSOH GDWDVHWVDUHQHHGHG WR GLYLGH WKHVWRUDJHLQWR DUH
KRZFRPSOH[LW ZLOO EHWR VHW XS WKRVH SHUPLVVLRQ UHTXLUHPHQWY 1RWH WK
GDWD :KHQDVKDUHLVY GHOHWHG LWUHPRYHVDFFHVV WR GDWD EXW GRHV QRW G|

7TKHVH W\SHV RI VKDUHVDQG VHUYLFHVY DUHDYDLODEOH

$)3 SDJH $SSOH )LOLQJ3URWRFRO VKDUHV DUH XVHG ZKHQ WKH FOLHQW FRI
GHSUHFDWHG $)3 EQ®WBPRKW RlI 8VLQJ$)3LQ PRGHUQ QHWZRUNV LV QR ORQJHU L

8QL[ 1)8DJH 1HWZRUN )LOH 6\VWHP VKDUHVY DUHDFFHVVLEOH IURP PDF26 /
VLRQDODQG HOQWHUSULVH YHUVLRQV EXWQRW WKHKRPHHGLWLRQV RI:LQGR
WKHFOLHQW FRPSXWHUV GR QRWDOOUXQ WKHVDPHRSHUDWLQJV\VWHP EXW

WKHP

"HE'$9SDJH :HE'$9 VKDUHV DUH DFFHVVLEOH XVLQJDQ DXWKHQWLEDWHG Zt}
'$O FOLHKWWSY HQ ZLNLSHGLD RUJ ZLNL :HE'$9 &OLHQWBVXSSRUW UXQQLQJ
60%SDJH 6HUYHU OHVVDJH %ORFN VKDUHY DOVR NQRZQ DV &RPPRQ -QWHU

DFFHVVLEOHE\:LQGRZV PDF26 /LQX[ DQG %6' FRPSXWHUV $FFHVV LV VORZHLU
VLQJOH WKUHDGHG GHVLJQ RI6DPED 60% SURYLGHV PRUHFRQ4JXUDWLRQ RSV
RQDQHWZRUNIRU:LQGRZV RUODF VI\VWHPVY +RZHYHU LWLV D SSRRVWKRLFH LI
LVOLPLWHG —-ILWLVPD[HGRXW XSJUDGH WKH &38 RUFRQVLGHUD GL*HUHQW

%ORFN |SSRIH- %ORFNRUL6&6—-VKDUHV DSSHDUDVDQ XQIRUPDWWHG GLVN \
VRIWZDUHRUD YLUWXDOL]DWLRQ VROXWLRQ VXFKDV 90ZDUH 7KHVHDUH XVXLEL

J)DVWDFFHVVIURPDQ\RSHUDWLQJ V\VWHP FDQ EH/RBEWDH QH & HUFR ® & IDOMVYQPH WK R |
VKDUH DQG XVLQJD FURVYV SODWIRUP )73 40H PRIDGQH]KMNWVDS\E O 4HYVILERQD/ SBIR MY FW
)73 FDQ EHFRQ4JXUHG LI WKH GDWD QHHGV WR EHHQFU\SWHG

"KHQ GDWD VHFXULW\LVDFRQFHUQDQG WKH QHWZRUN XVHUV DUH IDP&®OL DU ZLWK
KWWSV ZLQVFS QHW HQJ LQGH[ SKsS+SBRIVLGHUXYVYERILWKWHDG RI D VKDUH -W
XQHQFU\SWHG )73 GXHWR WKH HQFU\SWLRQ RYHUKHDG EXW WKH GDWD SDVVLQJ W

IRWHWLVJIJHQHUDOO\D PLVWDNH WR VKDUH D SRRORUGDWDVHW ZLWK PRUH WKD C
IHUHQW W\SHV RI VKDUHV DQG VHUYLFHV XVH GL*HUHQW 40H ORFNLQJPHWKRGV )F
WR XVHERWK 1)6 DQG )73 1)6 ZLOO ORFND 40HIRUHGLWLQJE\DQ 1)6 XVHU EXW DQ
GHOHWH WKDW 40H 7KLV UHVXOWY LQ ORVWHGLWV DQG FRQIXVHG XVHUV $QRWKHt

Ky]j
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DQG60% :LQGRZV XVHUV FDQ EHFRQIXVHG E\WKH H[WUD 40HQDPHV XVHG E\ODF ¢
UXSWV WKH40HV RQ WKH $)3 VKDUH 3LFNWKHRQH W\SHRIVKDUHRU VHUYLFH WKD
FOLHQWV DFFHVVLQJ WKDW SRRO DQG XVH WKDW VLQJOH W\SH RI VKDUH RU VHUYL
WKHSRROLQWR GDWDVHWYVY DQG XVHRQHGDWDVHW SHU VKDUH

7KLV VHFWLRQ GHPRQVWUDWHY FRQ4JXUDWLRQ DQG 4QH WXQLQJRI$)3 1)6 60%
66+ FRQ4JXUDWLRQV DUHGMNVSBIEHG LQ

RRXR TTH2 U 6SV a? 2b

JUHHTPP$6VHV WKW D WOMOWS QHWDWDON VRXUFHIRUJH QHW $)3 VHUYHU WR VKDUH
VHFWLRQ GHVFULEHV WKH FRQ4JXUDWLRQ VFUHHQ IRU 4QH WXQLQJ$)3 VKDUHV -\
FRQ4JXULQJ7LPHODFKLQHWR EDFN XS WR D\GUWEHV DWW & QRW KR YUHHHAWE QJ WR WKH '
PDF26 FOLHQW

&UHDWH D VKD UHBKFWLBEBEQH $WEHOQ
1HZ $)3 VKDUHYV DUH Y I6\KIDED ISES O/ K HEHI X

7KH FRQ4JXUDWLRQ RS WILRQMVIKRZHDULDD IWH Y FOSWNRQY RQ DQ H[LVWLQJ VKDUH [
LQJ WRBHRMWLRQ 7KH YDOXHV VKRZLQJIRUWKHVHRSWLRQV ZLOO YDU\ GHSHQGLQ.
WKH VKDUH ZDV FUHDWHG

yLJ &UHDWLQJDQ $)36KDUH

I1RWHDEOH VXPPDUL]JHVY WKHRSWLRQVDYDLODEOH WR 4QH WXQHDQ $)3 VKDUH /H

ky9
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IDXOW VHWWLQJV LVUHFRPPHQGHG DV FKDQJLQJWKHP FDQ FDXVH XQH[SHFWHG EF
ZLVSIGYDQFHG ORRIGRHAKDQJH DQ DGYDQFHG RSWLRQ ZLWKRXW IXO0O\ XQGHUVWDQGLQ
SHIHUBWR/ WLQJ XS 1KWM S/ D QMWDWDON VRXUFHIRUJH QHW KWPOGRFV FRQ4JXU
H[SODQDWLRQ RIWKHVH RSWLRQV

7DEOH $)36KDUH &RQ4JXUDWLRQ 2SWLRQV
BHWWLQJ 9D O X H $GYDQF 'HVFULSWLRQ
ORGH
3DWK EURZVH EXW %URZVH WR WKH SRRO RUGDWDVHW WR|VKDUH
WRQ WLRQDO SRROV GDWDVHWYVY RUV\PERQLF OLQU
EHFDXVH 1IHWDWDON GRHV QRW IX0O0O\ VXSSRUW
1DPH VWULQJ (QWHU WKH SRRO QDPH WKDW DSSHDUV|LQ PDF?2
*RI &RQQHFW WRWHKUH HWGHU PHQX /LPLWHG \
FKDUDFWHUV DQG FDQQRW FRQWDLQ D SHULRG
&RPPHQW VWULQJ X 2SWLRQDO FRPPHQW
$OORZ OLVW | VWULQJ X &RPPD GHOLPLWHG OLVW RIDOORZHG XVHUV D
ZKHUH JURXSQDPH EHULIRMWHWKDW DGGLQJ DQ
HQWU\ ZLOO GHQ\DQ\ XVHU JURXS WKDW LV QR\
"HQ\OLVW VWULQJ X &RPPD GHOLPLWHG OLVW RIGHQLHG XVHUV DQ!
ZKHUH JURXSQDPH EHULIRMWAH WKDW DGGLQJI DQ
HQWU\ZLOO DOORZ DOO XVHUV JURXSV|WKDW [
5HDG 2QO\ $FERAMWULQJ X &RPPD GHOLPLWHG OLVW RI XVHUVDQG RU JUR
KDYHUHDG DFFHVV ZKHUH JURXSQDPH EHJLQV .
5HDG :ULWH $FVMW\QJ X &RPPD GHOLPLWHG OLVW RI XVHUVDQG RU JUR
UHDG DQG ZULWH DFFHVV ZKHUH JURXSQDPH EH
7LPH ODFKLQH FKHENER 6HW WR DGYHUWLMW DUTHIRH$SBD FKLQH GLVN VR L\
EHIRXQG E\ODFV 6HWWLQJPXOWLSOH|VKDUHV
FKLQH XVH LV QRW UHFRPPHQGHG :KHQ PXOWL
WKH VDPH SRRO ORZ GLVNVSDFHLVVXHVDQG L
IDLOHG EDFNXSV FDQ RFFXU
7LPH ODFKLQH LQWHJHU $SSHDUV ZKFRB ODFKYQHW (QWHUD VWRUDJH T
4XRWD IRUHDFK 7LPH ODFKLQH EDFNXS RQ WKL|V VKDU'*
PXVW EH UHPRXQWHG IRUDQ\FKDQJHV WR WKL)
HeHFW
8VH DV KRPH VKDKHF NER 6HW WR DOORZ WKH VKDUH WR KRVW XVHU KRPH
RQH VKDUH FDQ EH XVHG DV WKH KRPH VKDUH
=HUR 'HYLFH IXPKHFNER X (QDEOH ZKHQ WKH GHYLFH QXPEHU LV QRW FRQ
EHUV UHERRW
1R 6WDW FKHFNER X “TVHW $)3GRHV QRW VWDW WKH SRRO $DWK ZK
WKH SRROV OLVW 8VHIXO IRUDXWRPRXQWLQJ |
D SUHH[HF VFULSW
$)3 81—, BULYVFKHFENER X 6HW WR HQDEOH 8QL[ SULYLOHJHV VXSSRUWHG
DQG KLJKHU 'R QRW HQDEOH LI WKH QHWZRUN K
RUORZHU FOLHQWY 7KRVH V\VWHPY GR QRV
IHDWXUH
"HIDXOW 40H SHKMENER[HV X 2QO0\ZRUNV ZLWK 8QL[ $&/V 1HZ 40HV FUHDWHGC
VLRQV DUHVHW ZLWK WKH VHOHFWHG SHUPLVVLRQV
"HIDXOW GLUHFRKRIGWER[HV X 2Q0\ZRUNV ZLWK 8QL[ $&/V 1HZ GLUHFWRULHV
SHUPLVVLRQV VKDUH DUH VHW ZLWK WKH VHOHFWHG SHUPLVYV
"HIDXOW XPDVINNQWHJHU X 8PDVN LV XVHG IRUQHZO\ FUHDWHGDADHY 'HID>
RQHFDQ UHDG ZULWH DQG H[HFXWH
+RVWV $SOORZ| VWULQJ X (QWHUD OLVW RIDOORZHG KRVWQDPHV RU -3 D
UDWHHQWULHVY ZLWK D FRPPD VSDFH RU WDE
*QMIBMm2/ QM M2ti T ;

ky8
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h #H2 RRXR +QMiBMmM2/ 7' QK T°2pBQmb T ;2

BHWWLQJ 9DOXH $GYDQF 'HVFULSWLRQ
ORGH
+RVWV 'HQ\ VWULQJ (QWHUD OLVW RIGHQLHG KRVWQDPHV RU -3 DG
HQWULHV ZLWK D FRPPD VSDFH RU WDE
$X[LOLDU\ 3DUD/RHULQJ X (QWHU DQ\ D GGISWERQID O
WHUV KWWSV ZZZ IUHHEVG RUJ FJL PDQ FJL"TXHU

SDUDPHWHUV QRW FRYHUHG E\RWKHU RSWLRQ

RRXRXR *2 iBM; 6S :m2bi a? "2b

$)3 VXSSRUWV IJXHVW ORJLQV PHDQLQJWKDW PDF26 XVHUV FDQ DFFHVV WKH $)3 VK
FRXQWV WR 4UVW EH FUHDWHG RQ RU LPPE\WUWMIPG LQWR WKH )UHH1$6

I1RWHKHQ D JXHVW VKDUHLV FUHDWHG DORQJZLWK D VKDUH WKDW UHTXLUHV DXWK
ORJ LQXOHWWWR WKH JXHVW VKDUH —-IDXVHUORJVLQWRWKHVKDUH WKDW UHTXLUHYV
JXHVW VKDUH FDQ SUHYHQW WKDW XVHU IURP ZULWLQJ WR WKH JXHVW VKDUH 7KH
WLFDWHG XVHUV WR ZULWH WR D JXHVW VKDUH LV WR VHW R KHAVRHDJEE WWKLHR Q X R IQ H/Dk
FDWHG XVHUV WR DJXHVWJURXSDQG YHW WKH SHUPLVVLRQV WR

%HIRUH FUHDWLQJ D JX 6WW WLKAHBE QARAMR FN WKH VOLGLQJ EXWWRQ WR WORWDQ RQ Wi
4JXUH WRRSHQ WKH VFUHMQNKRRAY HQW $FPRXDWKH GURS GRZAG BROKHWH¥W
$FFHDQG FEOLHN

yLJ &UHDWLQJD *XHVW $)36KDUH

kye
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1H[W FUHDWH D GDWDVHW IRU W KHCIXIHYW V\KEDIHHWEH IRU WRUH LQIRUPDWLRQ DERX
FUHDWLRQ

$IWHU FUHDWLQJ WKH GDWDVHW | BW RAKBI3RAI L\FRIDWRISH IRRQR EXWWRQ IRU WKH G
WKHQ ROLWN3HUP L&/RRRQNWH WKH 4HQIGNKVKRZQ LQ

$&/ 7\SHHOWPW
8VHBVH WKH GURS GRZORER®HOHFW
& O 16819 (

)LJ (GLWLQJ'DWDVHW 3HUPLVVLRQV IRU *XHVW $)3 6KDUH

7R FUHDWH D JXHVW $)3 VKDUH
*R WK DUIL@BSOH $)3 BIQIUHMLFN
%URZWRIWKH GDWDVHW FUHDWHG IRUWKH JXHVW VKDUH
)LOO RXW WKH RWKHU UHTXLB$9 4HOGY WKHQ SUHVV

PDF26 XVHUV FDQ XVH )LQGHU WR FRQQHFW WR WHRH J&RHQYWHF)WE WKRBBIMIESAHRDPD FS O/ J
VKRZQ)LOXUH WKH XVHU HBGWHURGORZHG E\WKH -3 DGGUHNV\RRMMKH JUHH1$6

&OLFNQWRQEXWWRQ 2QFHFRQQHFWHG )LQGHURSHQV DXWRPDWLFDOO\ 7KH QDP|
LQ WKH 6+$5(' VHFWLRQ LQ WKH OHIW IUDPHDQG WKH FRQWHQWVY RI DQ\GDWD VDYH
I[UDPH

kyd
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)LJ &RQQHFW WR 6HUYHU 'LDORJ

TR GLVFRQQHFW IURP WKHN HERWW WROQ & KDWKHEG HED U

RRXk IMBt UL6aV a? 2b

JUHHTPP$$XSSRUWV VKDULQJ SRROV GDWDVHWY DQG GLUHFWRULHV RYHU WKH 1HW:
NPVGRPPDQG WR PRXQW WKH VKDUH ORXQWHG 1)6 VKDUHV DSSHDU DVDQRWKHU G
6RPH/LQX[ GLVWURV UHTXLUH WKHLQVWDOODWLRQRIDGGLWLRQDO VRIWZDUH WR
HQDEOH 6HUYLFHVIRU1)6 LQ WKH8OWLPDWHRU (QWHUSULVHHGLWLRQV RULQVWI

I1RWHRU SHUIRUPDQFH UHDVRQV L6&6-LV SUHIHUUHG.W R QYSMDKDAWHY Z®& K6 ) U HHIG
VLGHULQJ FUHDWLQJ1)6 VKDUHV RQ (6;L UHDG WKURXJKWKHGSHUORUP®RFHW Q)BO\
DVD90ZDUH 6WMRWSV WLQ\XUO FRP DUFKLYH ]IV RYHU QIV YPZDUH

&UHDWHDQ 1)6 VKDUHEDURIEQLWRL)6 6 IWGHVOLFNDQIXUH VKRZV DQ H[DPSOH RI
FUHDWLQJDQ 1)6 VKDUH

ky3
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)LJ 1)6 6KDUH &UHDWLRQ

5SHPHPEHU WKHVH SRLQWYV ZKHQ FUHDWLQJ 1)6 VKDUHYV
&OLHQWYV V S3HDAZK KPR XQWLQJ WKH VKDUH

7TKEDSURRMWBDSDROSONLRQV FDQQRW ER WK EMSDEBIA/Q R Q VAKAS H U $HIGRRRBWK H
WLRQV 7R UHVWURRWRQGSHWRHYVVLRIDS WVAFRBWIKRQ 7R UHVWULFW SHUPLVVLRQ
VHW WK$IDROSOVL R QV

(DFK SRRO RUGDWDVHW LY FRQVLGHUHG WR EHD XQLTXH 40HV\VWHP —-QGLYLC
WHP ERXQGDULHV $GGLQJSDWKV WR VKDUH PRUH GLUHFWRULHV RQO\ZRUNV L
40HV\VWHP

7KH QHWZRUNDQG KRVW PXVW EH XQLTXH WR ERWK HDFK FUHDWHG VKDUH DQG
WKDW VKDUH BOHF BXQWSWDRW DQ DFFHVV FRQWURO OLVW $ &MU DWKHWPSOHRYV FR
EHFRPH XQGH4QHG ZLWK RYHUODSSLQJ QHWZRUNV RU ZKHQ XVLQJ WKH VDPH V|

7KHOO GBUWM.RQ FDQ RQO\EH XVHG RQFH SHU VKDUH SHU 40HV\VWHP
7REHWWHU XQGHUVWDQG WKHVH UHVWULFWLRQV FRQVLGHU VFHQDULRV ZKHUH W

WZR QHWZRUNV DQG

D=)6 SRRO QDFPFFH\BLWK GDWDVHRBUBITFMGEBUBTFU

EBUBTFRRQWDLQV GLUH F RSBV FEISHF® UP SYQBIJSFDUPSZ
%HFDXVHRIUHVWULFWLRQ DQHUURULYVKRZQ ZKHQ WU\LQJWR FUHDWH RQH 1)

$XWKRUL]HG YHWZARR NV

3SDWKW WR WKHIEOWDRPRW EBUBNFDGGLWLRQDO SDWWKOW RQ®PLIPWH FEABRIB\T F U
EJSFDUPBY DGGHG

kyN
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7KHFRUUHFW PHWKRG WR FRQ4JXU H3/DKARRNMKWD QH BWM WIRBVUHBWY) BUK H \§ A\OKE R V
7KLY DOORZV WKH FOLHQWWR PPMRPRXE)IWU EJZKHURSGD QPPM EBUBVFU
PRXQWHG

$GGLWLRQDO SDWKV DUH XVHG WR GH4QH VSHFL4F GL EBRB REUIDAMVWKRIEH CKDUBIIRG )
WRULHV 7R VKDOW REPM EBUBTFU EJPEDNPRPEZQPPM EBUBTFU EJSFDHNPWH
SDWKWVEIRFDUPBREISFDUPBZWKLQ WKH VKDUH EFXKENMHJPBEKRFPHWKH VKDUH

5SHVWULFWLQJD VSHFL4F GLUHFWRU\WR D VLQJOH QHWZRUNLV GRQH E\FUHDWLQJ
VKDUH IRUWKH GLUHFWRU\ ZLWKLQ WKDW YROXPHRU GDWDVHW 'H4QH WKH DXWKR

J)LUVW 1)6 VKDUH
$XWKRUL]HG YHWZARR NV
3DWKW WRU QPPM EBUBTFU
6HFRQG 1)6 VKDUH
$XWKRUL]JHG YHWZARR NV
3DWKIW WRU QPPM EBUBTFU EJSFDUPSZ
7KLV UHTXLUHV WKH FUHDWLRQ RIWZR VKDUHV -W FDQQRW EH GRQH ZLWK RQO\ RG

7DEOH VXPPDUL]JHV WKH DYDLODEOH FRQ 4 BKDMW DR Q R65 WE G Q \6& T WSK(HO0 2 W R
VHH DOO VHWWLQJV

7TDEOH 1)6 6KDUH 2SWLRQV

9DOXH $GYDQF 'HVFULSWLRQ
ORGH

6HWWLQJ

3DWK EURZVH EXW %URZWRIWKH SRRO GDWDVHW RUGLUHFWRU\ W
WRQ $GG H[WUD/BIDWIG PXOWLSOH GLUHFWRULHV WR
&RPPHQW VWULQJ 7H[W GHVFULELQJ WKH VKDUH 7\SLFDO/O\ XVHG
VKDUH -1 OHIW HPSW)\ 3\DKMHN) WKIR. ZHW \R K W K H
VKDUH
$O00GLUV FKHFNER $OORZ WKH FOLHQW WRDOVR PRXQW DQ\ VXEGL
VHOHFWHG SRRO RU GDWDVHW
5HDG RQO\ FKHFNER BURKLELW ZULWLQJ WR WKH VKDUH
AXLHW FKHFNER SHVWULFW VRPH VIVORJ GLDJQRVWLFV WR DYRI
VRPH HUURU PHV VID[BERW \8 M H
KWWSV ZZZ IUHHEVG RUJ FJL PDQ FJL"TXHU
IRUH[DPSOHV
$XWKRUL]HG QWW/ ULQJ 6SDFH GHOLPLWHG OLVW RIDOORZHG QHWZRU!
ZRUNYV &-'5 QRWDWLRQ ([DPSOMIDYHHPSW\WRDOORZ
DOO
$XWKRULJHG 4 RMMWOL QJ 6SDFH GHOLPLWHG OLVW RIDOORZHG -3 DGGU*
DQG -3DGGUHVVHV /JHDYH HPSW\WR DOORZ DOO
ODSURRW 8VHUGURS GRZ "KHQ D XVHU LV VH QHRAWHIG M/KPILPLWHG WR SHU
PHQX VLRQV RI WKDW XVHU
ODSURRW *URX&URS GRZ "KHQ D JURXS LV VH QHRANWHIG MWKIHOVR OLPLWHG
PHQX SHUPLVVLRQV RI WKDW JURXS
0DSDOO 8VHU| GURS GRZ $OO FOLHQWV XVH WKH SHUPLVVLRQV R|| WKH V¢
PHQX
ODSDOO *URXS$ GURS GRZ $OO FOLHQWV XVH WKH SHUPLVVLRQV R|l WKH V¢
PHQX
*QMIBMm2/ QM M2ti T ;

kRy
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6HWWLQJ

6HFXULW\

9DOXH

VHOHFWL

h #H2 RR XKk

$GYDQF
ORGH

+QMiBMm2/ 7°QK T 2pBQmb T ;2

'HVFULSWLRQ

2QO0\DSSHEADEIOH 1) HQDE GH G YIOFH 8
&KRLFHWDRIHWKHVH .HUEHUR Y REBXWLRKYW L
FDWLRQ ROORXWKHQWLFDWLRQ DNQWELQWHJIULV
DXWKHQWLFDWLRQ DQG SULYDF\ —IPXOWLSO
QLVPV DUH DG GHIBOMEWBEBPQ XVLQJ WKH DUURZ
XVH WISRURZEXWWRQV WR OLVW LQ RUGHU RI S|

*R WRKDUILBRL[ 1PQG FOLEEWLRQVGIMME HGLW DQ H[LVVWLQUH KREBY WKH FRQ4JX
UDWLRQ VFUHHQ IRQIW R M KIHBHWH. QISWLRQV DUH WKH VDP)H B ¥ UV E BB G I Q

)LJ

1)6 6KDUH 6HWWLQJV

RRXKXR 1t KTH2 *QM};m’ iBQM

%\ GHIDXOOM SWAHD GV DUH QRW VHW 7KLV PHDQV WKDW ZKHQ D XVHU FRQQHFWV WR
SHUPLVVLRQV DVVRFLDWHG ZLWK WKHLU XVHUDFFRXQW 7KLV LWB BWRMKKIHW\LWLO/ N

KDYHFRPSOHWHDFFHVV WR WKH VKDUH

$ EHWWHU RSWLRQ LVWR GR WKLV

6SHFLI\WKHERERBRERXQW WR EH XVHG IRU 1)6 DFFHVV

- Q WKDQJH SHUPALAMYHRQRI WKH SRRO RUGDWDVHW WKDW LV EHLQJ VKDUHG FK
QRERBQG VHW WKH SHUPLVVLRQVDFFRUGLQJWR WKHGHVLUHG UHTXLUHPHQW)

kKRR
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6HORRWRIQ WK SDOOBYGBLWSDOO *RRKS GRZQ PHQXV IRU SWIHUWLKEIVIH LX) 6
6KDUHYV

LWK WKLV FRQ4JXUDWLRQ LWGRHV QRW PDWWHU ZKLFK XVHU DFFRXQW FRQQHFW
WKAHRERGMHU DFFRXQW DQG ZLOO RQO\KDYH WKH SHUPLVVLRQV WKDW ZHUH VSHFL/
SOH HYHQURARWKHJ LYV DEOH WR FRQ QH FM RMWWWF A V& QVRRWK HDVLKD U H

RRXKkXk *QMM2+iBM; iQ i?2 a? "2

7KHIROORZLQJH[DPSOHVY VKDUH WKLY FRQ4JXUDWLRQ
7KH)UHHA MM WHP LVDW -3DGGUHVYV

$ GDWDVHW QOBHEPPM OGT@UVEFSMHDWHG DQG WKH SH U PQRERRBWH/UVHRF RORQMK H
DQG WIRE RBAR XS

$Q 1)6 VKDUH LV FUHDWHG ZLWK WKHVH DWWULEXWHYV
3DWKOU QPPM OGT@TIBSF
$XWKRUL]HG 1HWZRUNYV
$00 GBWMLRQ LV HQDEOHG
0DS$00 I8WMHQYRER G\
0DS$00 *U\RXB YRER G\

RRXkXkXR 6 QK "a. Q" GBMmt

1)6 VKDUHV DUHPRXQWHG RQ %6' RU/LQX[ FOLHQWYV ZLWK WKL VURRRRDDIGVHKIHF XW H
TVEP

NPVOU U OGT NOU QPPM OGT@TIBSF NOU

W QVSHFL4HY WKH 40HV\VWHP W\SHRIWKH VKDUH
LVWKH-3DGGUHVV RIWKWHPHH1$6
PQW SRRO QIVBVRKUHHQDPH RI WKH GLUHFWRU\ WR EH VKDUHG D GDWDVHW LQ

PQWY WKHPRXQWSRLQW RQ WKH FOLHQW V\VWHPFS \@ KU W PW R W\E R KOH) G-I} MWAWDALLGD W |
VKDUH DSSHDUV LQ WKLV GLUHFWRU\RQ WKH FOLHQW FRPSXWHU

6XFFHVVIXOO\PRXQWLQJWKHVKDUHUHWXUQV WR WKHFRPPDQG SURPSW ZLWKR X!

IRWHI WKLV FRPPDQG IDLOVRQD/LQX[V\VWHF RIYNBVYXUH WKDW WKH
KWWSV VRXUFHIRUJH QHW SURMHFWY QIV 40HV QIV XWLOV SDFNDJHLV LQVWI

7KLV FRQ4JXUDWLRQ DOORZV XVHUV RQ WKH FO L HQNOWW KH PRXR) RRSR UQWV \§ 8 D QT
RZQHGERERG\ QRERMBOJHY WR DQ\ 40HV R IN®LAHFWRW R HWKIHY UWHMHNEBU QP P M
OGT@TIBGBWDVHW

1)6 VKDUH VHWWLQJV FDQQRW EH FKDQJHG ZKHQ WKH VKDUH VWP R®Q WRHIBQRSQ D FOL
LV XVHG WR XQPRXQW WKH VKDUH RQ %6'DQG /LQX[ FOLH QW RIXIQOLAK IF\D WHKGW KRR A |
SXWHU

VNPVOU NOU

RRXKkXkXk 6°QK JB+ ' QbQ7i

'LQGRZV 1)6 FOLHQW VXSSRUW YDULHV ZLWK YHUVLRQV IDIREGRUN OHDY H\K D RKWVEHV W |
SDJH

kRk
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RRXkXkXj 6" QK K +Pa

$ PDF26 FOLHQW XVHV )LQGHU WR PRXQWRN K&RIQ @ M R'W X\PR{® KEKMIRUH U $ GI6QE VIVQ
WHUVIROORZHG E\WKH -3 DG G UHYV\RMWPH POHHY €61 QDPH RI WKH SRRO RU GDWDVH
1)6 7KHH[DPSOH VVKRZQHGRQWLQXHV ZLWK WKH H[DPS®BWISRRO QIVBVKDUH

J)LOGHU RSHQV DXWRPDWLFDOO\DIWHU FRQQHFWR @IV WKIH -G3LD S O D HWINRWW K 16 § B Bi(*
VHFWLRQ RI WKH OHIW IUDPHDQG WKH FRQWHQWYV RI WK VK DAKHR &Y \DSOHDIRS WK H U
ZKHUNOU EBKBY RQH IROGHINGBFRIGH XVHU FDQ QRZ FRS\40HV WR DQG IURP WKH VK

)LJ ORXQWLQIJWKH1)6 6KDUHIURP PDF26

KR



6°22L a RRXk@I3 b2 :mB/2- _2H2 b2 RRXKkK

)LJ 9LHZLQJWKH 1)6 6KDUHLQ )LQGHU

RRXkXj h"Qm#H2b?QQiBM: L6a

6RPH 1)6 FOLHQWY GR QRW VXSSRUW WKH 1/0 1THWZRUN/RFNODQDJHU SURWRFRO :
FOLHQW UHFHLYHVDQ HUURU WKDW DOO RUSDUW RI WKH40HPD\EH ORFNHG ZKHQ
HUURU DGG WKPH BBWRABIH Q UXQQLMORWIKRIPPDQG RQ WKH FOLHQW WR DOORZ ZULWH
VKDUH

1D WLPHRXWJLYLQJXS HUURULV VKRZQ ZKHQ WU\LQJWR PRXQW WKH VKDUH IUR
SRUWPDSSHU VHUYLFH LV UXQQLQJRQ WKH/LQX[FOLHQW -1 SRUWPDSSHU LV UXQC
XVHRI7&3 E\LQFOXNORQ WKV FRPPDQG

-1B1$ 1SPHSBN OPU SFHHUOURS®HAE/ VKRZQ XSJUDGH WR WKH ODWHE WH\HW I U RVQMKIH
1)6 VHUYLFHDIWHU WKH XSJUDGH WR FOHDU WKH 1)6 FDFKH

-lFOLHQWYV VHH UHYHUVH '16 HUURJUNGDG & WKERQ)W IRIBPH6 G D MWOERWHZIR UN
*OREDO &RQ4JXUDWLRQ

-l FOLHQWVY UHFHLYH WLPHRXW HUURUV ZKHQ WU\LQJ WR PRXQW WKH VKDUH DGG W
+RVW QDPH GOMDERPQH RUNMREDO &RQ4JXUDWLRQ

6RPHROGHU YHUVLRQV RI1)6 FOLHQWY GHIDXOW WR 8'3LQVWHDG RI17&3 DQG GR QF
JUHHP$BVHY 7&3 7R VXSSRUW 8'3 FR QGHHUFL ERE V & RRQWRR Q6 HQDE O HUNKIHE '3 1) 6
FOLHRGWVRQ

kR9
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TKIDGTTUBURWGTTUBUFRPPDQGY FDQ EH KHOSIXO WR GHWHKWSORHEOHPY KLBRR WKH
SURSRUWLRQ RIUHWULHVDQG WLPHRXWV FRPSDUHG WR UHDGV XVXDOO\LQGLFDW

RRXj g2#. 0 a? 2b

-Q)UHH1$HBE'$9 VKDUHV FDQ EH FUHDWHG VR WKDW DXWKHQWLFDWHG XVHUV FDQ E
SRRO GDWDVHW RUGLUHFWRU\IURP D ZHE EURZVHU

&RQ4JXULQJ:HE'$9 VKDUHV LVDWZRVWHS SURFHVYV )LUVW FUHDWH WKH :HE'$9 VI
DFFHVVHG 7KHQ FRQ4JXUH WKH :HE'$9 VHUYLFH E\VSHFLI\LQJWKH SRUW DXWKHC
SDVVZRUG 2QFH WKHFRQ4JXUDWLRQLVFRPSOHWH WKHVKDUHFDQ EHDFFHVVHG

QSPUPDPM *1@BEESFTT QPSU@OVNCFS TIBSF@OBNF

ZKHUH

SURWRIFRBLWWHRIEWWESNSHQGLQJ XBIRRWREROIXUBBWOLFHE '$0 &21)—*
85 (

-3 DGGUHWWKH -3 DGGUHVV RUKRVWQ@DRAMWHWKHD)NHH AD®EH ZKHQ FRQ4JIJXULQJ D
DGGUHVV WR HQVXUH WKDW WKH QHWZRUN 4UHZDOO RQO\DOORZV DFFHVV WR L

SRUWBQXREHRQ4IXBHOYIFHNE"'$Y &21)-*854] WKH )UHW\MWHP LV WR EHDFFHVVI
XVLQJIJD SXEOLF-3DGGUHVYV FRQVLGHU FKDQJLQJWKH GHIDXOW SRUW QXPEHL
RQO\DOORZVDFFHVV WRDXWKRUL]JHG VI\VWHPV

VKDUHBQDWPHRQ4JXUHG E6 RDUEQBE@I$9 6 KD WHKWE'Q

(QWHULQJ WKH 85/LQ D ZHE EURZVHU EULQJV XS DQ DXWKHQWLFDWEZREGRBGXS PHV
WKH SDVVZRUG FROMUXURBE GO &21)-*85(

:DUQLQIW WKLV WLPH REGRWHKHLY VXSSRUWHG )RU WKLV UHDVRQ LWLV [LEPSRUW
ZRUG IRUWKLVDFFRXQWDQG WR RQO\JLYH WKH SDVVZRUG WR XVHUV ZKL[FK VKR X

7TRFUHDWHD :HE'$9 VICKDH!ILIFB\E R 9 6 KDDOIFT FOLFRKLFK ZLOO RSHQ WKH VIHRUHHQ VKI
XUH

kR8
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)LJ $GGLQJD:HE'$9 6KDUH

7TDEOH VXPPDUL]HV WKHDYDLODEOHRSWLRQV

7DEOH "HE'$9 6KDUH 2SWLRQV
BHWWLQJ ~ 9DOXH " 'HVFULSWLRQ
6KDUH 1DPH | VWULQJ (QWHU D QDPH IRU WKH VKDUH
&RPPHQW VWULQJ 2SWLRQDO
3DWK EURZVH EXWWRRZVH WR WKH SRRO RUGDWDVHW WR VKDUH
5HDG 2QO\ FKHFNER[ | 6HW WR SURKLELW XVHUV IURP ZULWLQJ WR WKH VKDUF
&KDQJH 8VHU | FKHFNER[ | (ODEOH WR DXWRPDWLFDOO\VHW WHKIHEGENHH BRGW HQ\
*URXS 2ZQHUVKLS JURXS

&OLOWR FUHDWH WKH VKDOBHUYKRB\EJRIRG FOLFNIRKHU EXWWRQ WR WXUQ RQ W
YLFH

$IWHU WKH VHUYLFH VWDUWYV 6B ILHE\E K519 V&AW W-*Q@ DWW WXKH\ DUH XVHG WR GHWHUP
ZKLFK 85/ LV XVHG WR DFFHVV WKH :HE'$9 VKDUHDQG ZKHWKHU RUQRW DXWKHQWLF
7KHVH VHWWLQJV DUHHEHWBSWUIEHG L Q

RRX9 gBM/Qrb UaJd"V a? "2b

JUHHP$6VHM PEIKWWSY ZZZ VDPED RUJ WR VKDUH SRROV XVLQJOLFURVRIW V 60
WKH:LQGRZV DQG PDF26 RSHUDWLQJV\VWHPV DQG PRVW /LQX[DQG %6' VIVWHPV SL
WR SURYLGH VXSSRUW IRU60% -1 WKH GLVWUR GLG QRW LQVWDOO WKH 6DPED FOL

kRe
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7TKH60% SURWRFRO VXSSRUWV PDQ\GL*HUHQW W\SHV RIFRQ4JXUDWLRQ VFHQDULF
7TKHFRPSOH[LW\RIWKH VFHQDULR GHSHQGV XSRQ WKH WASHV DQG YHUVLRQV RI WK
QHFW WR WKH VKDUH ZKHWKHU WKH QHWZRUN KDV D :LQGRZV VHUYHU DQG ZKHWK|
SHQGLQJRQ WKHDXWKHQWLFDWLRQ UHTXLUHPHQWY LW PLJKWEHQHFHVVDU\WR

6DPED VXSSRUWV VHUYHU VLGH FRS\RI40HV RQ WKH VDPH VKDUH ZLWK FOLHQWYV I

LQJEHWZHHQ WZR GL*HUHQW VKDUHV LV QRW VHUYHU VLGH LQGRZSREROLHQWYV V)

FRSKWWSV GRFV PLFURVRIW FRP HQ XV SUHYLRXV YHUVLRQV ZLQGRZV LW SUR
FF Y ZV

7KLV FKDSWHU VWDUWYV E\ VXPPDUL]LQJWKHDYDLODEOHFRQ4JXUDWLRQ RSWLRQ\
WLRQ VFHQDULRV DV ZHOODV R*HULQJVRPH WURXEOHVKRRWLQJWLSVY 5HDGLQJ W
DQ\60% VKDUHV LY UHFRPPHQGHG WR JDLQ D EHWWHU XQGHUVWDQGLQJRI WKH FR(
FLAF QHWZRUN UHTXLUHPHQWYV

60% 7LSV DQG KWIWSIW IRUXPV IUHHQDV RUJ LQGH[ SKS"UHVRXUFHV VPE WLSV DC
KHOSIXO KLQWV IRUFRQ4JXULQJDQG PDQDILHIGEWQBVBIRENLQJI)&F KIH U
PLVVLRKWW SV ZZZ \RXWXEH FRP ZDWFK"V$G[IODFHB®GDPE® &-)6 SHUPLV

VLRQV RQ )UKMWMSY ZZZ \RXWXEH FRP ZDWFK"Y 4KZ2\/W$UZ YLGHRV FODULI\VH
PLVVLRQV RQ 60% VKDUHV $QRWKHUKMIOBEXO RIB )HQHKHLYJ 6DPED 3HUPLVVLRQ)
KWWSV IRUXPV IUHHQDV RUJ LQGH[ SKS"WKUHDGYV PHWKRGV IRU 4QH WXQLQJ "

':DUQLQBO0% LV GLVDEOHG E\ GHIDXOWWSKRW VEEZW[VWWHPV FRP EORJ OLEJUDU\ GR
VPE ~IQHFHVVDU\ 60% FD@GHHW.FBEOREBQOIXUH

JLIXUH VKRZV WKHFRQ4JXUDWLRQ VFUHHQ W B W UNLSSHIER/ZY | \6 6% 5 WKBIMNQ J

yLJ $GGLQJDQ 60% 6KDUH

kRd
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7DEOH VXPPDUL]HV WKH RSWLRQV DYDLODEOH ZKHQ FUHDWLQJD 60% VKDUH 6RPH
WHU FOLFHR19G1KB2'EXWWRQ )RUVLPSOH VKB'OSQ& (VPR ESMNWRRQV DUH QRW QHHGH
)RUPRUH FRPSOH[VKDULQJVFHQDB'I9BY &R'PA\REWQRIYP MQWHU IXOO\ XQGHUVWDQGL
WLRQ RI WKDWPESMARIOWWSY ZZZ IUHHEVG RUJ FJL PDQ FJL"TXHU\ VPE FRQI SUIJ
HDFK FRQ4JXUDEOH RSWLRQ

7TDEOH 60% 6KDUH 2SWLRQV

6HWWLQJ

3DWK

9DOXH

EURZVHE
WRQ

$GYDQF
ORGH
X W

'HVFULSWLRQ

6HOHFW WKH SRRO GDWDVHW RU GLUH
SDWK FDQ EH XVHG E\PRUH WKDQ RQH V

FWRU\V
KDUH

1DPH

VWULQJ

(QWHUD QDPH IRU WKLV VKDUH ([LVWL

DJ 60% V

FDQQRW EHUHXVHG DQG WK REN&@RWHBA®DPH
ORZHG

8VH DV KRPH VKDKHF NER 6HW WR DOORZ WKLV VKDUH WR KROG XVHU KRP
RQH VKDUH FDQ EH WKH KRPH VKDUH 1RWH WK
QDPHV IRUXVHU KRPH GLUHFWRULHV DUH VWUR
PHQGHG DV 6DPEDPDSV XVHUQDPHV WR DOO O
H[DPSOH WKH XVHUQDPH -RKQ ZLOO EH|PDSSHC
GLUHFWRUK®DOHGIHMWR WKH KRPH VKDUH LQ

FOXGHV DQ XSSHU FDVH XVHUQDPH GHOHWH W]
DQG UHFUHBRARXMQ AYHIVWK DQ DOO OR[ZHU FDV
8V HU Q DFHW X s VL DWW R FUHDWH WKH KRPH

VKDUH DQG VI3DWKMDWKHR QWDLQV WKH|QHZ OR:
XVHUQDPH

7LPHODFKLQH FKHFNER (QDEDIHPH ODFKLQH
KWWSV GHYHORSHU DSSOH FRP OLEUDU\ DU
&+ 6: EDFNXSVIRUWKLV VKDUH 7KH SURFHV\
D7LPHODFKLQH EDFN X RNVKRZYI SEWKHQWLF

DQG 7LPH ODFKLQSDAHKIDUHYV

'HIDXOW 3HUPLVKHRRER X $&/VIUDRMREGULMRBRZQRUWURPHGCGHDG RQO\

IRURWKHUV /HDYH WKLV XQVHW ZKHQ FUHDWL

WHP ZLWK FXVWRP $&/V

([SRUWG5HDG 2@GB&HFNER

SURKLELW ZULWHDFFHVV WR WKLV VKD

UH

%YURZVDEOH WR-KHWN ER
ZRUN &OLHQW

\%

'"HWHUPLQH ZKHWKHU WKLY VKDUH QDPF
EURZVLQJ VKDUHYVY +RPHVKDUHV DUH R
RZQHU UHJDUGOHVV RI WKLV VHWWLQJ

H LV LQF
QO\ YLV

([SRUW GHF\FO IF RHLEN E R

JLOHV WKDW DUH GHOHWHG IURP WKH VI
WR WKH5HF\FOH %LQ DQG GR QRW WDNH
KHQ WKH4OHVDUHLQDGL*HUHQW GDW
WKH\DUH FRSLHG WR WKH GDWDVHW ZK
FDWHG 7R SUHYHQW H[FHVVLYH VSDFH

0L% DUH GHOHWHG UDWKHU WKBR[BRY
LDU\3DUDPSPMASFOBNF TJ[FWMRWWILQJ V
ODUJHU 40HV )RWSHP[DPSFOOBNF TIJ[FMJN
DOORZV PRYHV RI40HV XS WR OL% LQ

DPH GDW
i DQ\DG
VDVHW F
HUH WKI
XVDJH

HG $GI
VR DOOF
Ju

L]H

6KRZ +LGGHQ

LFAKHHWF N E R

"LVDEOH WKH :KDE®AIYPWULEXWH RQ D QH
GHQ 40H 8QL[KLGGHQ 40HQDPHERRYD U
LVWLQJ40HV DUH QRW D*HFWHG

Z8QL[K
W ZLWK

$OORZ *XHVW

$FRH¥NER

BULYLOHJHV DUH WKH VDPH DV WKH JXH
FHVV LV GLVDEOHG E\GHIDXOW LQ :LQG
DQG:LQGRZV 6HUYHU YHUVLRQ $GG
FRQ4JXUDWLRQLVUHTXLUHG WR SURYL
FOLHQWYV

VW DFFF
RZV Yt
LWLRQE
GH JIXH)

*QMiBMm2/ QM

kR3

M2ti T ;
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h #H2 RRX9 +QMiBMm2/ 7 ' QK T'2pBQmb T ;2
BHWWLQJ 9D O X H $GYDQF 'HVFULSWLRQ
ORGH

2QO0\$00ORZ *AHAKWM FNER X BHTXLYBOURZ IXHVWROFEMREH HQDEOHG )RUFH
$FFHVV JXHVW DFFHVVIRUDOO FRQQHFWLRQV

$FFHVV %DVHG BKBEMER X 5HVWULFW VKDUH YLVLELOLW\WR XVHUV ZLWK
(QXPHUDWLRQ UHQW :LQGRZV 6KDUH $&/ DFFHVV RIUHDG RU

ZULWH 8VH:LQGRZVDGPLQLVWUDWLRQ@ WRRO\
MXVW WKH VKDUH SHWPIEVNRRQV 6HH
KWWSV 7Z7ZZ IUHHEVG RUJ FJL PDQ FJL"TXHU!

+RVWV $O0ORZ| VWULQJ X (QWHU D OLVW RIDOORZHG KRVWQDPHV|RU -3 D
UDWHHQWULHV ZLWRK BIFRHP PRDU WD E
+RVWYV "HQ\ VWULQJ X (QWHU D OLVW RIGHQLHG KRVWQDPHV RU -3 DG

LIV--DQG OLVW DQ\ KIRRAWWI SNBRPIRZY H WK RV H
KRVWY WDNH SUHFHGHQFH 6HSDUDWHHQWULF
VSDFH RU WDE

9)6 2EMHFWV | VHOHFWLRQ X $GG YLUWXDO 40H VA\VWHP PRGXOHV WR HQKDQ!

7DEOH VXPPDUL]HV WKHDYDLODEOH PRGXOHYV
SHULRGLF 6QDSAKRSWGRZ X 8VHG WR FRQ4JXUH GLUHFWRU\VKDGRZ FRSLHYV
7DVN PHQX EDVLVY 6HOHFW WKH SUH FRQ4JXUHG SHULRGLI

WR XVH IRU WKH VKDUH VVKDGRZ FRSLHYV 3HUL
PXVWEHUHFXUVLYH

$X[LOLDU\3DUYDRHILQJ X $GGLWIVR@DOBRQI
WHUV KWWSV Z7ZZ IUHHEVG RUJ FJL PDQ FJL"TXHU
SDUDPHWHUV QRW FRYHUHG E\RWKHU RSWLRQ

+HUH DUH VRPH QRWHM BERRWHWWLQJV

+RVWQDPH ORRNXSVDGG VRPHWLPHWRDFFHVVLQJ WKH 60% VKDYRIVWI RQO\ X\
QDPHV /RRINXBW I6GULYQ FGDV i &RQ4JXUH

KHQ WKHRZVDEOH WR 1IHRSZWURGOLMRBWNFWHG WKH VKDUHLY YLVLEOH WKURD
RUWKURRUKWIEKHQ WBMH DV KRPHRSGWILRQ LV VHOHFWHG%W®IRVN O HBDW MR VWHRWHZ R
&EOLHRGEWN.RQ KLGHVY WKH KRP YR QKPDHWGRQO\ WKH G\QDPLFDOO\JHQHUDWHG VKD
DXWKHQWLFDWHG XVHU KRPH GLUHFWR U\ KIRPWEKD VIHVD G G NV KA\ XS\HH D XKORW HWEKLRU |
DUHERWKYLVLEOH 8VHUV DUH QRW DXWRPDWLFDOO\JUDQWHG UHDG RU ZULW
RSWLRQ SURYLGHV QR UHDO VHFXULW\EHFDXVH VKDUHVY WKDW DUH QRW YLVLE
FHVVHG Z8 M&K DW K

-1 VRPH 40HV RQ D VKDUHG SRRO VKRXOG EH KLG G H QYHWGRLADOWF H\WQXWIE® H W R X \
LDU\ 3DUDRH®/G UMKH V\QW B HMRRI RASRRHLRQ DQG VRPH H[DPSOHV FD/P EHFRXIQG LQ \
PDQXDO SOWMWSV ZZZ IUHHEVG RUJ FJL PDQ FJL"TXHU\ VPE FRQI

6DPED GLVDEOHV 17/0Y DXWKHQWLFDWLRQ E\GHIDXOW IRUVHFXULW\ 6WDQGDUG
FRQ4JXUDWLRQV RIODWHU FOLHQWY OLNH:LQGRZV ZLOO QR EHXEQH WR.ERQQH
DQFHIRU 17/0Y DQG /0 QHWZRUN RWWISNQ WLXISRIUMD PLFURVRIW FRP HQ XV KHOS
JXLGDQFH IRU QWOPY DQG OP QHWZRUN DXWKHQWLFDWLRQ KDV LQIRUPDWLRQ I
HQDEOH 17/0Y RQ WKRVH FOLHQWY -1 FKDQJLQJWKHFOLHQW FRQ4JXUDWLRQLV Q
HQDEOHG E\ VHOHHFON. QQIXRBEM L R6H UQILFEDOMe i &RQ4JXUH

7DEOH SURYLGHVDQRYHUYLHZRIWKHDYDLODEOH 9)6 PRGXOHKEHPRHDGGULI) WRW H VI
GHOHWLQJ LWHORIFWBEPQ RIMREMBUARDYE RI WKH VKDUH 6RPHPRGXOHV QHHG DGGL
UDWLRQ DIWHU WKH\DUK\DGBMIGBGE GHIHB WWROWSYVHVZZZ VDPED RUJ VDPED GRFV ROC
+2:72 9)6 KWPO DQIGBRVKHQ SIKWWSV ZzZzZ VDPED RUJ VDPED GRFV FXUUHQW PDQ
GHWDLOV

kKRN



6°22L a RRXk@I3 b2 :mB/2- _2H2 b2 RRXKkK

7TDEOH

9DOXH
DFOBWGE

$YDLODEOH9)6 ORGXOHV

"HVFULSWLRQ
6WRUH 17)6 $&/VLQ D WGE 40H WR
SLQJRI:LQGRZV $&/V

HODEOHIXOOPDS

DFOB[DWWU

HQDEOH WKH IXO0 PDSSLQJRI:LQ

BWRUH 17)6 $&/V LQ ((WHQGHG SWWULEXWHV ($V WR

GRZV $&/V

DLRBIRUN

(QDEOH DV\QF - 2

DXGLW

/IRIVKDUHDFFHVV FRQQHFWV GL
UHFWRU\RSHQV FUHDWHYVY UHPRY

VFRQQHFWV GL
HV DQG 40H

RSHQV FORVHVY UHQDPHV XQOLQNV FKPRGV WR VI\VOR

FDFKHSULPH

SULPHWKHNHUQHO 40H GDWD FDHRKH

FDS

7UDQVODWH 40HQDPHV WR DQG I1U
LQJIRUPDW FRPPRQO\XVHGLQ -D
HQYLURQPHQWYV

RP WKH &$3 HQFRG
SDQHVH ODQJXDJH

FDWLD

-PSURYHODFLQWHURSHUDELOLW

E\WUDQVODWLQJF

DFWHUV WKDW DUH XQVXSSRUWHG E\:LQGRZV

FRPPLW

FKURQL]JHLWWRGLVN ZKHQ D VSH
PXODWHYV

7TUDFN WKH DPRXQW RIGDWD ZULWWHQ WR D 40HDQG V

FLAHG DPRXQW DFFX

FURVVUHQDP}

VRXUFHDQG WDUJHW DUHRQ GL-*H
S5HTXLUHG IRUWKHUHF\FOH ELQ W

F\FOHL%WIHQDEOHG

1$OO0ORZVHUYHU VLGHUHQDPH RSHUDWLRQV HYHQ LI

UHQW SK\WVLFDO GHY
RZRUNDFURVYV GDW

ERXQGDULHV $XWRPDWLHRPORUWGBHG ZKHQ

GHIDXOWBTXRWHDSUHFDWHG XVHWKHL[QDV PRG

'LQGRZV FOLHQW LQ WKH TXRWD U

KOHLQVWHDG

6WRUH WKH GHIDXOW TXRWDV WKOWDUH UHSRUWHG W

HFRUG RI D XVHU

GLUVRUW

LQIJWKHP WR WKH FOLHQW

6RUW GLUHFWRU\HQWULHVY DOSKDEHWLFDOO\EHIRUH

H[SDQGBPVGI

V(QDEOH VXSSRUW IRUOLFURVRIW °
WHP ')6

LVWULEXWHG )LOH 6

HIWGBDXGLW

6HQG DXGLW ORJV WR ERWK VI\VOR
40HV

JDQG WKHG6DPED OR

IDNHBSHUPYV

WR UHDG RQO\

$OORZ URDPLQJ SUR40H40HVDQG GLUHFWRULHV WR E

ITUXLW

$$3/ HIWHQVLRQ DQG 1HWDWDON L

WKAD U QLSDIH EHORZ

(QKDQFH PDF26 VXSSRUW E\ SURYLGLQJ WKH 60%

QWHURSHUDELOLW\

WRPDWLFD®OWYR®B\E NV HD P VB XBWMHUW

IXOOBDXGLW

5HFRUG VHOHFWHG FOLHQW RSHU
ORJ

PWLRQV WR WKH V\V\

*QMIiBMm2/ QM

M2ti T ;2

kky



6°'22L a RRXk@13

Ib2° :mB/2- _2H2 b2

h #H2 RRX8
"HVFULSWLRQ

9DOXH
L[QDV

+QMiBMm2/ 7°QK T 2pBQ

([SHULPHQWDO PRGXOH WR LPSUR

ZLWK:LQGRZV VWRUH '26 DWWULE

DQG HQBEBH 4XRWD $GPLYDYM UD
IURP :LQGRZV 6#KYHODDU\ 3DDDAH
DYDLODE DMDIM K
8VHUVSDFH 4XRWD 6HWWLQJV
L[QDV EDVHBXWHHM V ORW® X V H

RQHYHU\XVHU WKDW FRQQHFWYV WR WKH VKDUH
DPSOHOBT CBTF@VTFS@RVPU

VHWV WKH TXRWD WR
L[QDV ]IVBTXRW BIRHEDE®H/X S
IRUXVHUVSDFH TXRWDWUXKRL
RYDOVHIDXOM XK[DPSQRN

mb T ;2

YH $&/ FRPSDWLELOLI
XWHV DV 40H 5DJV
WLRQ

WHUV

UTXRWD

(1
B (

SRUW
FHVY DUH

OBT [GT@RVPUB@FOBCMFE 5SVF

+RPH 'DWDVHW 6 HWWLQJV
L[QDV FKRZQBKKPHEHY WKH R
RID FUHDWHG KRPH GDWDVHW

ZQHU
WR WKH FXUUHQWO\

DXWKHQWLFDWRLBVXMNBDXWRBKRPHGLU

PXVW EH VHWWRR L FHYWaEH

J)DOMIHDPSQNOBT DIPXO@IPNFE

5SVF

L[QDV KRPHGLVYBWYRDVIDXRW D R
QHZ =)6 GDWD[QHDWV]IVBDXWR B

PXVW EH VHWKRPS QK

OBT IPNFEJS@RVPUBHWV(WKH
WR *L%

L[QDV ]IVBDXWRBKHRPWBY QHZ

GDWDVHWYV IRU XVHUV FRQQHAH

VKDUHV LQVWHDG RI IROGHUNW
RYDOVHIDXOWQWHDPS QN
OBT [GT@BVUP@IPNFEJS

'BM

JS

Q
RPHGLU

TXRWD

:)6

WLQJ WR KRPH
&KRLFHV DUH

TF

OLQX[B[IVBVJ

L8VHG WR ZRUN DURXQG DQ ROG /LQ

X[:)6 EXJ

PHGLDBKDUPH

RGOORZ $SYLGHGLWLQI ZRUNVWDWL

GULYH

RQV WR VKDUH D QH\

QHWDWDON

(DVH WKH FR H[LVWHQFH RI60% DQ

G $)3 VKDUHYV

QRDFO

"LVDEOH 17 $&/ VXSSRUW —1DQ H[V
$&/ LV SUHVHQW LQ WKH VKDUH FR
SDWK DOODFFHVV WR WKLV VKDU
QLHG :KHGMIXEH RQO\DWWULEXWH
KWWSV ZZZ RUHLOO\ FRP RSHQ
LV VHW DOO ZULWHELWYV DUH UHP
5HDG FDOMONULEXWH DGGV WKH ZUL
WKH VKD UH XBDMRH PBDAKNNG G G L Q J
QRDFKTXLUHV D GGV QR BWKER\DINO
LQFRPSDWLE OH[DIBW&K R\EMHH F W

VHQGHG
DQHFWLRQ
HZLOO EH GH

ERRN VDPED ERRN F
RYHG 'LVDEOLQJ WK
WHELWY EDFN WR

RALQH

ODUNDOO 40HV LQ WKH VKRUHKIANW
WULEXWH 7KLV FDQ SUHYHQW :LQ
UHDGLQJ40HV MXVW WR PDNH WK

KWKH '26
GRZV ([SORUHU IURP
PEQDLO LPDJHV

SRVL[BHDGE

B3URYLGH ((WHQGHG SWWULEXWHYV
FDQ EH XVHG RQ 40HV\VWHPV ZKLF
QDWLYH VXSSRUW IRU ($V

SUHRSHQ

8VHIXOIRUYLGHR VWUHDPLQJDSH

($V VXSSRUW VR W|
KGR QRWSURYLGH

>OLFDWLRQV WKDW Z

WR UHDG RQH 40H SHU IUDPH

*QMIiBMm2/ QM

M2ti T ;2

kkR



6°22L a RRXk@I3 b2 :mB/2- _2H2 b2 RRXKkK

h #
|

9DOXH
UHDGDKHDG

H2 RRX8 +QMiBMm2/ 7 QK T 2pBQ
"HVFULSWLRQ

8VHIXO IRU:LQGRZV 9LVWD FOLHQ
‘LQGRZV ([SORUHU

UHDGRQO\

ODUND VKDUH DV UHDG RQO\IRUD
ZLWKLQ WKH FRQ4JXUHG WLPH SHU

VKDGRZBFRS\

$OORZOLFURVRIW VKDGRZ FRS\FQ
VKDGRZ FRSLHV RQ :LQGRZV VKDU

VKDGRZBFRS\

BSIZORZ OLFURVRIW VKDGRZ FRS\ FQ
VKDGRZFRSLHVRQ:LQGRZV VKDU
XVH\V6 VQDSVERIHV RIWKH VKDU
RUGDWDVHW WR FUHDWH WKH VKD

VKHOOBVQDS

BURYLGH VKHOO VFULSW FDOORXY
DQG GHOHWLRQ RSHUDWLRQV LVV
XVLQIJ WKH)LOH6HUYHU5HPRWH 9

VWUHDPVBGH

SRIWHULPH®ROROH WR VWRUH DOW
VWUHDPVLQDFHQWUDO GLUHFWR
ZLWK WKH SULPDU\40H FDQ EH OR
EHUV FKDQJLQJZKHQ D GLUHFWRU
QHZ ORFDWKR/QVESH/H PDUF LQIR "O

z

VWUHDPVB[DYV

VAWV@DEOH VWRULQJ 17)6 DOWHUQDW
40H V\VWHP (QDEOHG E\GHIDXOW

VIQFRSV

(QVXUH PHWDGDWD RSHUDWLRQV
FKURQRXVO\

WLPHBDXGLW

/IRIV\VWHP FDOOV WKDW WDNH OR
QXPEHURIPLOOLVHFRQGYV

XQLWV\HGBPHG

5 IIDORZ PXOWLSOH $YLG FOLHQWYV
GULYH

YLUXV4OWHU

7KLV H[W UHH[BHOLPHRR®XOOH LV VW
GHYHORSPHQWDQG GRHV QRW ZR|

ZLQPVD (PXODWH WKH OIRFYUHRVHRAXW L WASW W
UHJLVWU\RSWLRQ ORYLQJ4OHVR
WKH $&/ IRU40HDQG GLUHFWRU\ K
I[URP WKH GHVWLQDWLRQ GLUHFW
ZRUP &RQWURO WKH ZULWDELOLW\RI 40

LQJRQ WKHLU FKDQJH WLPH DQG D
SHULRG

[DWWUBWGE

6WRUH ((WHQGHG $WWULEXWHV (
FDQ EH XVHG RQ 40HV\VWHPV ZKLH
VXSSRUW IRU ($V

mb T ;2
WV UHDGLQJ GDWD X

OO FOLHQWV FRQQH
ILRG
LHQWYV WR EURZVH
HV
LHQWY WR EURZVH
HV 7KLV REMHFW
HG SRRO
GRZFRSLHV

NV IRUVQDSVKRW FU
XHG E\UHPRWH FOLH
66 3URWRFRO )6593
HUQDWH GDWD

U\ 7KH DVVRFLDWLF
VW GXHWR LQRGH QX
\LV FRSLHG WR D
VDPED P

HGDWD VWUHDPV LQ
DUH SHUIRUPHG V\Q
QJHU WKDQ WKH GH4
WR VKDUHD QHWZRU

LOO XQGHU

UN DW WKLV WLPH
ULEXWHYV
UGLUHFWRULHYV VH'
LHUDUFKLHV WR LQK
R U\
HVDQGIROGHUV GH
QDGMXVWDEOH JUD

5V LQ D WGE 40H VR
KGR QRW SURYLGH

]JIVBVSDFH

&RUUHFWO\FDOFXODWH =)6 VSDF#H
LQFOXGLQJVSDFH XVHG E\ =)6 VQUL
DQGUHVHYDWLRQV (QDEOHG E\G

1 XVHG E\ WKH VKDUH
SVKRWV TXRWDYV
HIDXOW

JIVDFO

BURYLGH $&/ HIWHQVLRQV IRU SUR
=)6 (QDEOHG E\GHIDXOW

SHULQWHJUDWLRQ .

'DUQLQ%H FDUHIXO ZKHQ XVLQJPXOWLSOH 60% VKDUHV | VRIPB Z2 VKO GI®@ WR FQHHZ IRV

WLDWH 60%

$$3/ SURWRFRO H{IWHQVLRQV RQ WKH4UVW FRQQHFWLRQ WR

KHVHU

I[UXLW ZLOO JOREDOO\GLVDEOH $$3/ LI WKH 4UVW FRQQHFWLRQ RFFXUV ZLWKRXW
WR GLVFRQQHFW IURPDOO 60% VKDUHVDQG WKH4UVW UHFRQQHFWLRQ WR WKH VI

7TKHVH 9)6 REMHFWVY GR QRW DSSHDU LQ WKH GURS GRZQ PHQX
UHF\FPRRYHV GHOHWHG 40HV WR WKH UHF\FOH GLUHFWRU\ L QVYSRIDVE RHB\FOHW L

k kk



6°'22L a RRXk@I3 b2 :mB/2- _2H2 b2

% LIQQ WaKOHo VKDUH RSW/IHR QV

VKDGRZBFSRRUH UHFHQW LPSOHWKDBDREZIBHREKRIRPH DGGLWLRQDO IHDWXUHV
VKDGRZBBPR&S WKH DVVRFLDWHG SDUDPHWHUYV DUHTINGV PPRDWH QBN RGIGH G W R
6QDSVKRWV/DNOAHFWHG

TRYLHZDOODFWLYHG60% FRQQHFWNRQ V BIQYMEKKHHIEBW HOQ W H U

RRX9XR *QM};m BM; IM mi?2MiB+ i2/ ++2bb

60% VXSSRUWYV JXHVW ORJLQV PHDQLQJWKDW XVHUVY FDQ DFFHVV WKH 60% VKDUH
RUSDVVZRUG 7KLV W\SHRIVKDUHLVY FRQYHQLHQWDV LWLV HDV\WRFRQ4JXUH HI
XVHUV WR EH FRQ4JXUHG RQ\WWMHBUHKIUM B \SH RI FRQ4JXUDWLRQLVDOVR WKH OHD
WKH QHWZRUN FDQ DFFHVV WKH FRQWHQWYV RI WKH VKDUH $GGLWLRQDOO\ VLQFH
XVHULQSXWV D XVHUQDPH RU SDVVZRUG WKHUH LV QR ZD\WR GL*HUHQWLDWH ZKL
RQ WKHVKDUH 7KLV W\SHRIFRQ4JXUDWLRQLVEHVWVXLWHGIRUVPDOO QHWZRUN
LVPRUHLPSRUWDQW WKDQ WKHVHFXULW\RIWKHGDWD RQ WKH VKDUH

IRWHLQGRZV ':LQGRZV 6HUYHU YHUVLRQ DQG:LQGRZV 6HUYHU GLVDEC
5HDG WKHURVRIW VHFXKWWSNRWYRKSSRUW PLFURVRIW FRP HQ KN KHOS JXH\
GLVDEOHG E\ GHIDXOW LQ ZLQGRZV DQG ZLQGRZV VHU IRUGHWDLOV DERXW VI
DFFHVVDQG LQVWUXFWLRQVWRUH HQDEOHJXHVWORJLQVRQ WKHVHOLFURVRIW

7RFRQ4JXUHDQ XQDXWKHQWLFDWHG 60% VKDUH
*R WBRKDUILQUQGRZV 60% BRDGUHNFN
J)LOO RXW WKH WKH 4HQGX WD VKRZQ LQ
(QDEOHSWRR Z J X H VRS DVALARRHYY V
3UH&SO (

I1RWHI D GDWDVHW IRUWKH VKDUH KDV Q BW EHMHRY b UHDRIMHHWGE WHRIHQGVRXW PRUH DER
GDWDVHW FUHDWLRQ

kkj



6°22L a RRXk@I3 b2 :mB/2- _2H2 b2 RRXKkK

)LJ &UHDWLQJDQ 8QDXWKHQWLFDWHG 60% 6KDUH

7TKHQHZ VKDUH D$EBDIURL@GRZY 60% 6KDUHV

8VHUV FDQ QRZDFFHVV WKH VKDUH IURP DQ\60% FOLHQWDQG ZLOO QRW EH SURP S\
JRUH[DPSOH WRDFFHVV WKHVKDUHIURP D :LQGRZV V\VVMWAMPZ RBM QWK EDORR QUWIXQ® |
WLRQ H[DPSOH D V\VOHPIPIBHOUY ZLWK D VHKIRWHERBHBEWPE/ HU FDQ FRS\ GDWD WF
IURP WKH XQDXWKHQWLFDWHG 60% VKDUH

RRX9Xk *QM};m "BM; mi?2MiB+ i2/ ++2bb gqBi? GQ+ HIb2 b

ORVW FRQ4JXUDWLRQ VFHQDULRVY UHTXLUH HDFK XVHU WR KDYH WKHLU RZQ XVHU D
FHVVLQJ WKH VKDUH 7KLV DOORZVWKHDGPLQLVWUDWRU WRFRQWURODFFHVV WF
WKDW GDWD DQG WR GHWHUPLQH ZKRDFFHVVHVDQG PRGL4HVY VWRUHG GDWD $:L
IRUDXWKHQWLFDWHG 60% VKDUHYV ZKLFKPHDQV WKDWDGGLWLRQDO OLFHQVLQJF
WKHUH LV QR GRPDLQ FRQWUROOHU WR SURYLGH DXWKHQWLFDWLRQ IRUWKH QHW?:
WKH )UHHYI$SWHP 7KLV W\SHRIFRQ4JXUDWLRQ VFHQDULR LV RIWHQ XVHG LQ KRPH
VFDOH ZHOO LI PDQ\ XVHU DFFRXQWYV DUH QHHGHG

%HIRUH FRQ4JXULQJ WKLV VFHQDULR GHWHUPLQH ZKLFK XVHUV QHHG DXWKHQWLF
FRQ4IJXUDWLRQ LWHDVHVY WURXEOHVKRRWLQJLIWKHXVHUQDPHDQBWIVVZRUG W
WHP PDWFKHV WKDW LQIRUPDWLRQ RQ WKHFOLHQW VA\VWHP 1H[W GHWHUPLQHLIE
VWRUH WKHLURZQ GDWD RULIVHYHUDO XVHUV ZLOO EH XVLQJ WKH VDPH VKDUH 7k
VKDUH SHU XVHUDV LW GRHV QRW UHTXLUH WKH FUHDWLRQ RIJURXSYVY DGGLQJ WKFE
WKDW JURXS SHUPLVVLRQV DUH VHW FRUUHFWO\

%HIRUHFUHDWLQJ DQ DXWKHQW LG\ R/HB3RORYRKIDODNH DRCWR/DVHW IRU WKH VKDUH )
IRUPDWLRQ DERXW GDWD VHWGEU KD WEL\WREDVIBHHW/INH U W R

kk9



6°'22L a RRXk@I3 b2 :mB/2- _2H2 b2

$IWHU FUHDWLQI WKHWRWDYRIRDYE WARLFN2BKH. RQV EXWWRQ IRUWKH GHFILWHG GI
SHUPLVODIORQAMO O RXW WKH LQIRUPDWIKXRIGDYV VKRZQ LQ

$&/ 7T\SHHHOHIFANGR ZV

8VHUI WKH XVHU GRHV QRW \HW HPLW\W \R B RV KR JuBRX i) B8 WNR FUHDWH RQH 5HIHU
8VHIWBWJIH IRUPRUHLQIRUPDWLRQ DERXW FUHDWLQJD XVHU $IWHU WKH XVH!I
GRZQ WR VHOHFW WKH XVHU DFFRXQW

*URX8VH WKH GURS GRZQ WR VHOHFW WKH GHVLUHG JURXS QDPH -1 WKH JURXSE
JUHHTPP$B\VWHP 3FRRAQWIM XBR FUHDWH RQHUBMEBDMR |IRUPRUHLQIRUPDWLF
DERXW FUHDWLQJD JURXS

& O 1619 (

yLJ (GLWLQJ 'DWDVHW 3HUPLVVLRQV IRU $XWKHQWLFDWHG 60Y¥

7RFUHDWH DQ DXWKHQWLFD VWG 6!D@NNKDRIZH JFOWRBROGUFH\ FBV VKR 2)Q LXQU H
%URZVH WR WKH GDWDVHW FUHDWHG IRUWKH VKDUH D53G (MR Wi CDAQ-DW K H R/UK I
5HSHDW WKLV SURFHVV WR FUHDWH PXOWLSOH DXWKHQWLFDWHG VKDUHYV

kk8



6°22L a RRXk@I3 b2 :mB/2- _2H2 b2 RRXKkK

)LJ &UHDWLQJIDQ $XWKHQWLFDWHG 60% 6KDUH

7KH DXWKHQWLFDWHG VKDUH FDQ QRZ EH WHVWHG IURP DQ\ 60% FOLHQW )RU H[DP:
D:LQGRZV VIVWHP ZLWK QHWZRUN GLVFRYHU\ HQD E OHWW Z RSINIHWIRRWHL D © B YFHOUL\FL
GLVDEOHG RSHQ ([SO R 6480 KHMGGU HV VEBE ZWKHH3 DGGUHVY RUKRVWQDPH
VKDUH V\VWHP 7KLV H[DPSOH VKRYS(OL¥BYWHK P ¥V KPHG/Q BB WISD UH

$IWHU FOLFBRRWKD UHQGRZYVY 6HFXULW\GLDORJ SURPSWV IRUWKH XVHUQDPHDQG SD
DWHG YPEBRVKBUHHU DXWKHQWLFDWLQJ WKH XVHU FDQ FRS\GDWD WR DQG IURP Wk

0ODS WKH VKDUHDV D QHWZRUN GULYHWR SUHYHQW :LQGRZV ([SORUHU IURP KDQJLC
FOLFN WKH VKD U 6 IDSQGHWHORHFNEK RR\HH D GULYH OHWWHU IURP WKH GURHE. BRZQ PHQ

'LQGRZV FDFKHV XVHUDFFRXQW FUHGHQWLDOV ZLWK WKHDXWKHQWLFDWHG VKDU
DVKDUH HYHQ ZKHQ WKH FRUUHFW XVHUQDPHDQG SDVVZRUG DUH SURYLGHG /RJJ
7TKHDXWKHQWLFDWLRQ GLDORJUHDSSHDUV WKH QH[W WLPH WKH XVHU FRQQHFWYV

RRX9Xj Ib2° ZmQi /KBMBbi  iBQM

60% VKDUHV FRQQ HFAWHCE W R.DSDFV MR U\ VHUYHU FDQ KDYH XVHU TXRWDV PDQDJHG E\
GDWDVHWDQG VKDUH PXVWEHVSHFLDOO\FRQ4JXUHG WR DOORZ WKLV IHDWXUH
&UHDWH WKH DXWKHQWIEFPINNHG BENWHMWDWWKH XVHUDQG 2URNME QIDIPH LQ

(GLW WKH 60% VKD UHDEWIGHE O L VW R)6VHEOVHFEIHHG

$VDPHPEHU EIPNBHO BENUBXS XVH:LQGRZV ([SORUHUWRFRQQHFWDQG PDS WKH
4XRWDNVE WR EHFRPHDYDLODEOH

kke



6°'22L a RRXk@I3 b2 :mB/2- _2H2 b2

RRX9X9 *QM};m BM; a? /Qr *QTB2b

6KDGRZ &REMHWSY HQ ZLNLSHGLD RUJ ZLNL 6KDGRZBFRS\ DOVR NQRZQDV WKH
966 RU3UHYLRXV 9HUVLRQV LVDOLFURVRIWVHUYLFHIRUFUHDWLQJYROXPHVQL
UHVWRUH SUHYLRXV YHUVLRQV RI40HV IURP ZLWKLQ :LQGRZV ([SORUHU 6KDGRZ &
:LQGRZV 'LQGRZV ;3 RU XVHUV QHHOWR 1L Q R W/\DROYWEW 2Z2Z PLFURVRIW FRP H(
XV GRZQORDG GHWDLOV DVS["GLVSOD\ODQJ HQ LG

:KHQ D SHULRGLFVQDSVKRW WDVN LV FUHDWHG RQ D =)6 SRRO WK BW MVLRRIDAVWRUH G
PDWLFDOO\FRQ4JXUHG WR VXSSRUW VKDGRZ FRSLHV

%HIRUH XVLQJ VKDGRZ FRSIPHERZ DWEB YHHH WKkH IROORZLQJFDYHDWYV

-l WKH:LQGRZV VAIVWHP LV QRW IXOO\ SDWFKHG WR WKH ODWHVW VHUYLFH SDFI
YLRXV YHUVLRQVRI40HV WR UHVWRUHDUH YLVLEOH XVH:LQGRZV 8SGDWH WR

6KDGRZ FRS\VXSSRUW RQO\ZRUNV IRU =)6 SRROV RUGDWDVHWY 7KLV PHDQV V
XUHG RQ D SRRORUGDWDVHW QRWRQDGLUHFWRU\

'‘DWDVHWYV DUH 40HV\VWHPV DQG VKDGRZ FRSLHVY FDQQRW WUDYHUVH 40HV\VW
FKLOG GDWDVHWY FUHDWH VHSDUDWH VKDUHV IRU WKHP

6KDGRZFRSLHV ZLOO QRW ZRUN ZLWK D PDQXDO VQDSVKRW &UHDWLQJD SHUL|
GDWDVHW EHLQJ VKDUHG E\60% RUD UHFXUVLYH WDVNIRUD SDUHQW GDWDVHYV

7KH SHULRGLFVQDSVKRW WDVN VKRXOG EH FUHDWHG D gB IRW KDHDW WOR Q\HKWHQ D ¢
60% VKDUH -1WKHG60% VKDUH ZDV FUHDWHG 4UVWWUYHNMADUW WKH 60% VHUYLF}

$SSURSULDWH SHUPLVVLRQV PXVWEH FRQ4JXUHG RQ WKH SRRO RUGDWDVHW E

8VHUV FDQQRW GHOHWH VKDGRZ FRSLHV RQ WKH:LQGRZV VA\VWHP GXH WR WKH .
PLQLVWUDWRU FDQ UHPRYH VQDSWKRHEVLIQWRWRHARHUHKIHREQ O\ ZD\WR GLVDEOH
FRPSOHWHO\LV WR UHPRYH WKH SHULRGLF VQDSVKRW WDVNDQG GHOHWHDOO

7RFRQ4JXUH VKDGRZ FRS\VXSSRUW X&/MQM K K LLIQQ/MEXX\FRMLRQIVFIDOVH G $FFHVV LW K
SDJH WR FUHDWH WKH GHVLUHG QXPEHU RI VKDUHV -Q WKLV FRQ4JXUDWLRQ H|
XVHXWHDQ®VHUYRU WKLV H[DPSOH WZR DXWKHQWLFDWHG VKDUHV DUH FUHDWHG V
RZQ VKDUH 7KH 4UVW VEKNUB QG QIXAHHGHFRQ G VK XWH UAKBIQP H G

*R WRDVINBHULRGLF 6QD SIV&® WFIDAMRVFUHDWH DW OHDVW RQH SHULRGLF VQDSV
WZR RSWLRQV IRUVQDSVKRW WDVNV 2QHLVWR FUHDWH D VQDSVKRW WDVN IR
GDWDVHWWODUWAPMVNF YODRSOU WPMVNF VIGBRWKHU RSWLRQ LV WR FUHDWH RC
VQDSVKRW WDVN IRU WK H B Q W\ RIM\KEDKRNEBMUH FRQWLQXLQJ WRFMRCH QH[W V
4UP WKDW DW OHDVW RQH VQDSVKRW IRU HDFK 6WRQ B GDBWNEVES LKISQ BUHG LQ
DWLQJWKHVFKHGXOHIRUWKHSHULRGLFVQDSVKRW WDVNV NHHSLQPLQG KR:
4HG 40HV DQG GXULQJ ZKLFK GD\VDQG WLPH RI GD\WKH\DUH OLNHO\WR PDNH F

*R WeRKDUILQUQGRZV 60% BROGUWHM.EEWLRQV RQ DQ H[LVW (QLUMKKED $i1 &O L F N
02'( 8VH WVBKIWULRGLF 6Q D SWRRBWCTFOAMNP HQX WR VHOHFW WKH SHULRGLF VQDSVKR
VKDUH 5HSHDW IRUHDFK VKDUHEHLQJFRQ4JXUHG DV D VKDGRZ FRSOUYRU WKL)
QPPM VTEY FRQ4JXUHG WR XVHD SHULRGLF VQDSVKRW WDVN WKDW ZDV FRQ41J
NOU QPPM VEPSYDVHW DQG WKH \NKDW B OMW HGLFFRQ4IXUHG WR XVH D SHULRG
VKRW WDVN WKDW ZDV FRQ4JXUHG WR @D QW F I D8 ECRSWDY RWW K H

O9HULI\WKDW WKH 60% VHUFHBNLVHNVXQQLQJLQ

JLIXUH SURYLGHV DQ H[DPSOH RI XVLQJVKDGRZ FRSHBIY WKIHO:H Q®RRIN G L\QADHP - Q
H[DPSOH WKH XVHU BRIKW H®QE NH® HFWHMBUH SUHY LIRDR\WP WHKUH/BPRQX 7KLV SDUWLF
40H KDV WKUHH YHUVLRQV WKHFXUUHQW YHUVLRQ SOXV WZRVSUWWPR XK KUMURC
FDQ FKRRVH WR RSHQ RQH RI WKH SUHYLRXV YHUVLRQV FRS\D SUHYLRXV YHUVLRQ
WKH SUHYLRXV YHUVLRQV RYHUZULWLQJWKHH[LVWLQJ40HRQ WKH :LQGRZV V\VW

kkd



6°22L a RRXk@I3 b2 :mB/2- _2H2 b2 RRXKkK

)LJ 9LHZLQJ3UHYLRXV 9HUVLRQV ZLWKLQ ([SORUHU

RRX8 "HQ+F UBa*aAV

L6&6—- LV D SURWRFRO VWDQGDUG IRUWKHFRQVROLGDW PRQRROPMWE UDH D ¢ PWR D DLIGH
QHWZRUN 6%$1 RYHUDQH[LVWLQ) (WKHUQHW QHWZRUN 6SHFL4FDOO\ LWH[SRUW
WKDW L6&6- FOLHQWY FDOOHGLQLWLDWRUYV FDQDWWDFKWRDQG PRXQW 7UDGL
ZKLFKUHTXLUH D 4EUH FKDQQHO LQIUDVWUXFWXUH VXFKDV 4EUH FKDQQHO +%$V -
EOLQJ L6&6-FDQ EH XVHGRYHUDQH[LVWLQJ (WKHUQHW QHWZRUN DOWKRXJK GH(
4FLODQ H*RUWWRERRVW SHUIRUPDQFH L6&6-DOVR SURYLGHVDQDGYDQWDJH LC
SURJUDPV WKHVH SURJUDPV WHQG WR40OWHU 1HWZRUN/RFDWLRQ EXW L6&6- PR

%HIRUH FRQ4JXULQJWKHL6&6-VHUYLFH EHIDPLOLDU ZLWK WKLV L6&6-WHUPLQR

&+$3DQ DXWKHQWLFDWLRQ PHWKRG ZKLFK XVHVY D VKDUHG VHFUHW DQG WKUHH ZD!'
WHP LVDXWKRUL]HGWRDFFHVV WKHVWRUDJHGHYLFHDQG WR SHULRGLFDOO\FRQ
E\DQRWKHU VA\VWHP -QL6&6- WKHLQLWLDWRU FOLHQW SHUIRUPV WKH &+$3 DXW

OXWXDO &PPBXSHUVHW RI &+$3 LQ WKDW ERWKHQGV RI WKHFRPPXQLFDWLRQ DXWKI

kk3



6°'22L a RRXk@I3 b2 :mB/2- _2H2 b2

- QLWLDWRUHQW ZKLFK KDV DXWKRUL]JHG DFFHVV WR W KWHVWWHRJ Oy XHH G-W B R\WQ WHKTHX)L
LOLWLDWRU VRIWZDUHWR LQLWLDWH WKHFRQQHFWLRQ WR WKHL6&6—-VKDUH

7DUJHMWWRUDJH UHVRXUFH R@\WWH PUKHHHEEWDUJHW KDV D XQLTXH QDPHNQRZQ DV
1DPH -41

- QWHUQHW 6 WRUDJH 1DPH SURWIRFHR A 6RB8 WKH DXWRPDWHG GLVFRYHU\RIL6&6—- GH
ZRUN

((IWHOMWKH VWRUDJH XQLW WR EH VKDUHG -WFDQ HLWKHU EHD 40HRUD GHYLFH
SRUWIDIDGLFDWHY ZKLFK -3 DGGUHVVHV DQG SRUWV WR OLVWHQ RQIRUFRQQHFWLR

/81 /RILFDO 8QLW HSRENWQWLQJID ORJLFDO 6&6— GHYLFH $Q LQLWLDWRU QHJRWLI
QHFWLYLW\WR D /81 7KHUHVXOWLVDQL6&6-FRQQHFWLRQ WKDW HPXODWHV D FR
L6&6—/81V DV LI WKH\ZHUHD UDZ 6&6— RU 6$7%$ KDUG GULYH 5DWKHU WKDQ PRXQWL
PDWDQG GLUHFWO\PDQDJH 40HV\VWHPV RQ L6&6-/81V :KHQ FRQ4JXULQJPXOWLS
IRUHDFK /81 6LQFHL6&6- PXOWLSOH[HV D WDUJHW ZLWK PXOWLSOH /81V RYHU WK
FRQWHQWLRQ ZKHQ PRUH WKDQ RQH WDUJHW D PRHASSRUWRK/HXEDPRI /81/9UHH1$6

- Q)UHH1$6&6-LVEXLOWLQWR WKHNHUQHO 7KL¥YRUNLRQ'RIOLGHK 66— VWHSRIDWW | H |
2';, KWWSV GRFV PLFURVRIW FRP HQ XV SUHYLRXV YHUVLRQV ZLQGRZV LW SUF

KK Y ZV PHDQLQJWKDW 40H FRSLHVY KDSSHQ ORFDOO\ UDWKHU WKDQ R
WKH$-SDJIH Y6WRUDJH $3-VIRU $UUD\ -QWHJUDWLRQ SULPLWLYHVIRUH]FLHQ!
RQ WKH 1$6 7R WDNHDGYDQWDJH RI WKH 9$$- SULPLWLYHV FUHDWHSRYHRO XVLQJ"
DQG XVHLWWRFUHDWHD GHYLFHHMWHHOW DV GHVFULEHG LQ

7TRFRQ4JXUH L6&6-
SHYLHZ WKH WDUJHW JOREDO FRQ4JXUDWLRQ SDUDPHWHUYV
&UHDWHDW OHDVW RQH SRUWDO
'"HWHUPLQH ZKLFK KRVWV DUH DOORZHG WR FRQQHFW XVLQJL6&6-DQG FUHDW !

'"HFLGH LIDXWKHQWLFDWLRQ ZLOO EH XVHG DQGLIVR ZKHWKHU LW ZLOO EH &-
WLRQ FUHDWHDQDXWKRUL]J]HG DFFHVV

&UHDWH D WDUJHW
&UHDWHHLWKHUD GHYLFHRUD 40HH[WHQW WR EH XVHG DV VWRUDJH
$VVRFLDWHD WDUJHW ZLWK DQ HIWHQW
6WDUW WKH L6&6HVHUFRHY¥H LQ
7TKHUHVW RI WKLV VHFWLRQ GHVFULEHV WKHVH VWHSV LQ PRUHGHWDLO

RRX8XR h :2i :HQ# H*QM}:m  iBQM

6KDULQIORFEN IL6/&6JFIJHW *OREDO & RFRERIZQUIDIW URIQ FRQWDLQV VHWWLQJV WKDW DSS
VKDUHVEOH VXPPDUL]HV WKH VHWWLQJV WKDW DUHFRQ4JXUHG LQ WKH 7DUJHW *Ol

6RPHEXLOW LQ YDOXHV D*HFWL616 XVDJH )HWFKLQJRIDOORZHG LQLWLDWRUV IU
PXVWEHFRQ4JXUHG PDQXDOO\ 7RPDNHL616 UHJLVWUDWLRQ XVHIXO L6&6—- WDUJ
SRUW -3 DGGUHVVHYV 7KLVDYRLGVLQLWLDWRUVDWWHPSWLQJWRGLVFRYHU XQFF

7TKHL616 UHJLVWUDWLRQ BSRIQGRGIMWILVWHUHG 1HWZRUN (QWLWLHYV QRW XSGDWHG
LVWHUHG 7KH WLPHRXW IRWHGEFIRRQGNMN XHVWYV LV

kKkN



6°22L a RRXk@I3 b2 :mB/2- _2H2 b2 RRXKkK

yLJ L6&6— 7DUJHW *OREDO &RQ4JXUDWLRQ 9DULDEOHYV
7DEOH 7DUJHW *OREDO &RQ4JXUDWLRQ 6HWWLQJV
BHWWLQJ " 9DOXH 'HVFULSWLRQ
%DVH LDPH VWULQJ /RZHUFDVH DOSKDQXPHULF FKDUDFWHUV SOXY GRW
DUHDOORZHG 6HHWKH &RQVWUXFWLQJLG&6— QDF
PDW VHFWLRQ RIKWWSY WRROV LHWI RUJ KWPO UIF
—616 6HUYHUV VWULQJ] (QWHU WKH KRVWQDPHV RU-3DGGUHVVHV RI 21616 VHU
ZLWK L6&6—- WDUJHWV DQG SRUWDOV RI WKH V\WWHP 6
ZLWK D VSDFH
3RRO $YDLODEOH|6S@WHJHU(QWHU WKH SHUFHQWDJH RIIUHH VSDFH WR UHPDLQ LG
7KUHVKROG SHUFHQWDJH LY UHDFKHG WKH V\VWHP LVVXHV DQ DO
DUH XVH GO $8HID JH 7KUHVKROG :DUQLQJIRUPRUH L
WLRQ
RRX8Xk SQ'i Hb

$ SRUWDO VSHFL4HY WKH -3 DGGUHVV DQG SRUW QXPEHU WRKEHJX QACGR RN LL66&HB—F R C
I SBRUVWIGVFOLAMNMR GLVSOD\ WKH VFUHHQIWKRZQ LQ

7TDEOH VXPPDUL]JHV WKHVHWWLQJV WKDW FDQ EHFRQ4JXUHG ZKHQDGGLQJD SRU\
GUHVVHV WR WKH SRUWDG HF[OMUFIN 3NRKUNVMLAD-N3

Kjy



6°'22L a RRXk@I3 b2 :mB/2- _2H2 b2

yLJ $GGLQIJDQL6&6-3RUWDO
7DEOH 3RUWDO &RQ4JXUDWLRQ 6HWWLQJV
BHWWLQJ " 9DOXH 'HVFULSWLRQ
&RPPHQW VWULQJ (QWHUDQ RSWLRQDO GHVFULSWLRQ 3RUWDON DUH D
QXPHULF JURXS —*
LVFRYHU\ $XWK OH®WKRS L6&6SDJIH VXSSRUWV PXOWLSOH DXWKHQWLFDWLRC
GRZQ XVHG E\WKH WDUJHW WR GLV ER@HO DO B R\ PRXW
PHQX GLVFRYHURZEDQBXWXDO BR$BK UHTXLUH DXWKHQWLFI
"LVFRYHU\ $XWK *UBXR®S 6HOHFW D XVHUPOMORUHGHE SFENFRY HU\ $XWK OHWKR
GRZQ LV VH S RWOXWXDO &+$3
PHQX
—3DGGUHVV GURS BHOHFW WKH -3Y RU-3Y DGGUHVV DVVRFLDWHG ZLW/|
GRZQ ZLOGFDUG DGGUH\DWQRLQWHUIDFH
PHQX
3RUW LQWHJHU7&3 SRUW XVHG WR DFFHVV WKH L6&6—- WDUJHW 'HIDXC

YUHHP$B\VWHPV ZLWK PXOWLSOH -3 DGGUHVVHV RULQWHUIDFHV FDQ XVH D SRUWD
IDFHV RUVXEQHWY 7KLV FDQ EH XVHG WR FRQ4JXUH PXOWL SDWK - 2 03-2 03-21L
WLRQ

-l WKH )UAMMISWHP KDV PXOWLSOHFRQ4JXUHG LQWHUIDFHY SRUWDOV FDQ DOVR Et
FRQWURO )RUH[DPSOH FRQVLGHUD V\VWHP ZLWK IRXULQWHUIDFHVY FRQ4JXUHG Z

kjR



6°22L a RRXk@I3 b2 :mB/2- _2H2 b2 RRXKkK

$ SRUWDO FRQWDLQLQJ WKH 4UVW WZR -3 DGGUHVVHV JURXS -' DQG D SRUWDO FI
JURXS ' FRXOG EHFUHDWHG 7KHQ DWDUJHW QDPHG $ ZLWK D 3BRUWDO *URXS -'
ZLWK D 3RUWDO *URXS -'RI FRXOGEHFUHDWHG -Q WKLV VFHQDULR WKHL6&6—- VF
EXWFRQQHFWLRQV WR WDUJHW $ ZRXOG EHOLPLWHG WR WKH 4UVW WZR QHWZRUN\
LWHG WR WKHODVW WZR QHWZRUNYV

$QRWKHU VFHQDULR ZRXOG EHWR FUHDWH D SRUW B OFHISIRRKW QIF & QG KW HGHR\D-B DQ
DIHPHQW LQWHUIDFH 7KLV ZRXOG SUHYHQW L6&6- FRQQHFWLRQV WR WKH PDQDJH

RRX8Xj AMBIB iQ b

7KH QH[W VWHS LV WR FRQ4JXUH DXWKRUL]JHG LQLWLDWRUV RU WKH VI\VWHPV ZKLF
RQ WKH )UMMIMWHP 7R FRQ4JXUH ZKLFK V\VW H P&KTDUL BRQ RN VW 6-RBWRIDQGR U V
FOLSEFNDV VKRZQLI®UH

)LJ $GGLQIJDQL6&6- -QLWLDWRU

7TDEOH VXPPDUL]JHV WKH VHWWLQJV WKDW FDQ EHFRQ4JXUHG ZKHQ DGGLQJDQLQL

7DEOH -QLWLDWRU &RQ4JXUDWLRQ 6HWWLQJV
6HWWLQJ - 9DOXH 'HVFULSWLRQ
-QLWLDWRUYV VWULQJ 8VK//NH\ZRUG RUD OLVW RILQLWLDWRU KRVW|QDPHV \

*QMiBMm2/ QM M2ti T ;

kijk



6°'22L a RRXk@I3 b2 :mB/2- _2H2 b2

h #H2 RRX3 +QMiBMm2/ 7'QK T 2pBQmb T ;2
BHWWLQJ 9DOXH 'HVFULSWLRQ
$XWKRUL]JHG 1HWZRWNN.QJ 1HWZRUNDGGUHVVHY WKDW FDQ %V R WG®& L VW @HWDRUR
DGGUHVVHWRZBKVIVSY HQ ZLNLSHGLD RUJ ZLNL &OI
'RPDLQB5RXWLQJ PDVN 6HSDUDWHPXOWLSOHDGGU

&RPPHQW VWULQJ 1RWHV RUDGHVFULSWLRQ RIWKHLQLWLDWRU

~QWKHH[DPSOH)VLKRZAO LQVZR JURXSV DUH FUHDWHG *URXS DOORZV FRQQHFWLRC
DQ\QHWZRUN *URXS DOORZVFRQQHFWLRQV I[URP MW DR WNYDSTBWRRQWKIRQ D Q
LQLWLDWRU HQW U\GWRDGH U EEMEY W\R Q V

IRWHWWHPSWLQIJWR GHOHWHDQ LQLWLDWRU FDXVHV D ZDUQLQJ WKDW LQGLFDW!|
GHSHQG XSRQWKHLQLWLDWRU &RQ4UPLQJWKHGHOHWHFDXVHV WKHVH WR EH GH

)LJ 6DPSOH L6&6- ~-QLWLDWRU &RQ4JXUDWLRQ

RRX8X9 mi?Q Bx2/ ++2bb2b

'KHQ XVLQJ &+$3 RUPXWXDO &+$3 WR SURYLGHDXWKHQWLFDWLRQ FUHDWLQJDQD
WKLV E\ JREIQD WLRWORFN 'L &&BMKRUL]HBGEFOL¥FNLTKIH VFUHHQ LV)VKREZB LQ

1RWH KLV VFUHHQ VHWV ORJLQ DXWKHQWLFDWLRQ 7KLVLVGL*HUHQWOBRPGLVFR
&RQ4JXUBDURQ

Kjj



6°22L a RRXk@I3 b2 :mB/2- _2H2 b2 RRXKkK

)LJ

$GGLQIDQ L6&6E- $XWKRULJHG $FFHVV

7TDEOH VXPPDUL]J]HV WKH VHWWLQJVY WKDW FDQ EHFRQ4JXUHG ZKHQ DGGLQJ DQ DXW

7DEOH $XWKRUL]HG $FFHVV &RQ4JXUDWLRQ 6HWWLQJV

6HWWLQJ 9DOXH " '"HVFULSWLRQ

*URXS —' LQWHJHU | $OORZ GL*HUHQW JURXSY WR EH FRQ4JXUHG ZLWK GLe*HL
WLRQ SUR40OHV ([DPIRQH G YWAHUU V WER LLQRX}BU LW WK H
*URXSDXWKHQWLFDWLRQ SUR40H *URXS —'V WKDW DUH |
XUHG ZLWK DXWKRUL]HG DFFHVV FDQQRW EH UHXVHG

8VHU VWULQJ (QOWHU QDPHRIXVHU DFFRXQW WR FUHDWH IRU &+$3 DXW
WKH XVHU RQ WKH UHPRWH V\VWHP O0DQ\LQLWLDWRUYV G
LQLWLDWRU QDPH DV WKH XVHU

BHFUHW VWULQJ (QWHUDQG FRQ4UP D SOMMDRWGEREHWZHHQ | DQG
FKDUDFWHUYV

3HHU 8VHU| VWULQJ 2Q0\LQSXW ZKHQ FRQ4JXULQJ PXWXDO &+$3 2Q PRVW F|
WR EH WKH VDPHBYBOXH DV

3HHU 6HFUHWWULQJ (QWHUDQG FRQ4UP WKH PXWXDO VHPKWNWESIDGIMZRUG ZK |
IHUHQW W K ®HFW BIMT X L UHHGHLU SMHWH W

IRWH+$3 GRHVY QRW ZRUN ZLWK *OREDO6%$1 LQLWLDWRUV RQ PDF26

1HZ DXWKRULJHG DFFHVVHV D BK XUV QEORF N RASMMMKRUL]HBMGRHYY WKH H[DPSOH
WKUHH XWHIVWWH VIVQWG H VIVQ G WZR JURXESVKDYH EHHQ FUHDWHG ZLWK .
FRQVLVWLQJRIRQH &+$3 XVHUDQG JURXS FRQVLVWLQJRIRQHPXWXDO &+$3 XVH

VKRZQ)LQXUH

kjo



6°'22L a RRXk@I3 b2 :mB/2- _2H2 b2

WKRUL]JHG DFFHVV HQ WG\DWRGS Q VERGIDW IR W

yLJ 9LHZLQJ $XWKRUL]JHG $FFHVVHYV

RRX8X8 h ";2ib

1H[W FUHDWH D 7DUJ I8 WDBIU@AARAMRL 6/8000-JEQYE FOLFNDQINVNKRZQL UQUH $ WDU
JHW FRPELQHV D SRUWDO -' DOORZHG LQLWLDWRU7-DEDQG DXQPFXOW KHQMN_IKIB WH R/QVIE
WKDW FDQ EHFRQ4JXUHG ZKHQ FUHDWLQJD 7DUJHW

IRWHQL6&6- WDUJHW FUHDWHYV D EORFNGHYLFH WKDW PD\EHDFFHVVLEOH WR P X
UHTXLUHG RQ WKH EORFNGHYLFH VXFKDV 90)6 XVHG E\90ZDUH (6; (6;L LQRUGHU |
EORFNGHYLFHUHDG ZULWH —-IDWUDGLWLRQDO 40HV\VWHP VXFKDV (;7 ;)6 )$7 1
GHYLFH FDUHPXVWEHWDNHQ WKDWRQO\RQHLQLWLDWRU DW D WLPHKDV UHDG Z
FRUUXSWLRQ -IPXOWLSOHFOLHQWY QHHG DFFHVV WR WKH VDPH GDWD RQ D QRQ |
RIL6&6—- RUFUHDWHPXOWLSOHL6&6-WDUJHWYV RQHSHUFOLHQW

kj8



6°22L a RRXk@I3 b2 :mB/2- _2H2 b2 RRXK

6HWWLQJ

yLJ

$GGLQIDQL6&E-7DUIJHW

7TDEOH 7TDUJHW 6HWWLQJV

" 9DOXH 'HVFULSWLRQ

7DUJHW 1DPH VWULQJ| GHTXLUHG 7KHEDVH QDPHLV DXWRPDWLFDOQ\SUHSF
JHW QDPH GRHV QRWTQRZWHW ZDWHKD OSKDQXPH|ULF FKD
DFWHUV SOXV GRW GDVK DQG FRORQ DUH DOC
VWUXFWLQJL6&6— QDPHV XVLQJWKHK]L&TQ IRUPDW VH
KWWSV WRROV LHWI RUJ KWPO UIF KWPO
7DUJHW $OLDV VWULQJ (QWHUDQ RSWLRQDO XVHU IULHQGO\QDPH
3RUWDO *URXS —' | GURS /JHDYH HPSW\RU VHOHFW QXPEHU RITH[LVWLQJ|[SRUWD(
GRZQ
PHQX
“QLWLDWRU *URXSGURS BHOHFW ZKLFK H[LVWLQJ LQLWLDWRU JURXS KDV DFFH
GRZQ
PHQX
$XWK OHWKRG GURS &KRLFHVIRQHWXWRF$3ROXWXDO &+$3
GRZQ
PHQX
$XWKHQWLFDWLRQGURSS | 6HOHARWRIUDQ LOQWHJHU 7KLV QXPEHU UHSUHVMHQWYV W
QXPEHU GRZQ H[LVWLQJDXWKRUL]HG DFFHVVHYV
PHQX

kje



6°'22L a RRXk@I3 b2 :mB/2- _2H2 b2

RRX8Xe 1ti2Mib

L6&6—- WDUJHWY SURYLGH YLUWXDO D FF H\WWRMHHPW RNDQUIFNHX/VRHEG WWRHG H HBIH $)6H VR X U F
VKDUH ZLWK FOLHQWY 7KHUH DU& NWARMESHHY RI HIWHQWYV

'"HYLFH H{fWHURWLGH YLUWXDO VWRUDJHDFFHVV WR ]JYROV JYRO VQDSVKRWYVY RU SK
KDUGZDUH5%$-' YRG¥$BHGRHWRMWWSY ZZZ IUHHEVG RUJ GRF HQB86 -62 ERRNV
KDVW KWPO

JLOH HITWHUDRMWMLGH YLUWXDO VWRUDJHDFFHVV WRDQLQGLYLGXDO 40H

7LS )RUW\SLFDO XVHDV VWRUDJHIRU YLUWXDO PDFKLQHY ZKHUH WKH YLUWXDOL
GHYLFHH[WHQWYV ZLWK]YROV SURYLGH WKH EHVW SH)XRB BMKHRHIIEGE® PRYWLR QW XA
HIWHQWYV VKDULQJDUDZGHYLFHFDQEHDSSURSULDWH )LOHH[WHQWYV GR QRW KD
HIWHQWYV EXWGRDOORZFUHDWLQJPXOWLSOHH[WHQWV RQDVLQJOH 40HV\VWHP

9LUWXDOL]HG ]YROV VXSSRUWEB®MOMNKH JUHRLYE.YHY DQG DUH UHFRPPHQGHG IRU X
WLRQ VRIWZDUH DV WKH L6&6-LQLWLDWRU

7TKH $76 :5-7(6%0( ;&23<DQG 6781 SULPLWLYHVDUHVXSSRUWHG E\ERWK40HDQG
SULPLWLYHLVVXSSRUWHGE\]YROVDQGUDZ66'VY 7TKHWKUHVKROG ZDUQLQJV SULI
WLDOO\VXSSRUWHG E\4AOH H[WHQWYV

9LUWXDOL]LQJDUDZGHYLFHOLNHDVLQJOHGLVNRUKDUGZDUHO5%$-"YROXPHOLPL
YLFH %HFDXVH WKLV E\SDVVHV =)6 VXFKGHYLFHV GR QRWEHQH4W IURP =)6 FDFKL
VXPV RUVQDSVKRWYV

9LUWXDOL]LQJD]YRODGGYV WKHEHQH4WV RI=)6 VXFKDVUHDGDQG ZULWH FDFKH
ZLWK D GL*HUHQW 40HV\VWHP WKH GDWD VWLOO UHVLGHV RQ D =)6 SRRODQG EHQF
DQG VQDSVKRWYV

:DUQLQYRU SHUIRUPDQFH UHDVRQVDQG WRDYRLG H[FHVVLYHIUDJPHQWDWLRQ N
EHORZ ZKHQ XVLQJL6&6— 7KHFDSDFLW\RIDQ H[LVWLQJ HI'WHRQWQRDQIE\H LQFUH
SDJH

7RDGG DQ H[WHEKD WIRIVRRFN L GEEFHQWE FOLFNQ WKH H[DPSOH)VKRZIQ L@ KH
GHYLFHH[WHQW EYQR$URAWWKDW ZDV SUHYLR XV O\NQUW QW IR ROR P W K H

7TDEOH VXPPDUL]JHV WKHVHWWLQJV WKDW FDQ EHFRQ4JXUHG Z2RHMFWHQW IFQUHD Q |
DWLRQ IDLOV XQOHVV WKH QDPH RI WKH40HWREHFUHDWHGLVDSSHQGHG WR WKH

kjd



6°22L a RRXk@I3 b2 :mB/2- _2H2 b2 RRXKkK

)LJ $GGLQIJDQL6&6— ([WHQW
7DEOH (I WHQW &RQ4JXUDWLRQ 6HWWLQJV
BHWWLQJ  9DOXH 'HVFULSWLRQ
(IWHQW QDPH VWULQJ| (QWHU WKH H[WH Q W [QWDHPHW. VI QWA FDQQRW EH DQ H[L\
LQJ 40H ZLWKLQ WKH SRRO RU GDWDVHW
(IWHQW W\SH GURS 6HOHF W) LWRSH Y LF H
GRZQ
PHQX
3DWK WR WKH H[WHBWRZVH| 2Q0\ DSSHOWWINMHOHFWHG %URZVHWRDQ HJMVWLQJ 4
EXWWRQ WKHWHQWRMEPHR ZVH WR WKH SRR O R&JCGROMBISHHME FOLF N
WKHWHQW WORPWKH SDWK DQG VS KFAH@OWDWIHE W @
FDQQRWEH FUHDWHG LQVLGH WKH MDLO URRW GLUHF\
(IWHQW VL]H LOQWHJHU2QO\DSSHOWANIMHOHFWHG -1 WKH VLIWKWHM®HIFLAHG L
PXVW DOUHDG\H[LVW DQG WKH DFWXDO 40H VL]H ZLOC
VSHFLI\WKH VL]H RI WKH 40H WR FUHDWH
"HYLFH GURS 2Q0\DSSHBWYEWVHOHFWHG 6HOHFW WKH XQ|RUPDW!
GRZQ WUROOHU ]JYRO ]JYRO VQDSVKRW RU +$67 GHYLFH
PHQX
/RIJLFDO EORFN VL[]JBURS /HDYH DW WKH GHIDXOW Rl  XQOHVV WKH LQLWLDWR!
GRZQ EORFN VL]H
PHQX
*QMIBMmM2/ QM M2ti T ;

kj3



6°22L a RRXKk@I3 I1b2" :mB/2- _2H2 b2
h #4H2 RRXRR +QMiBMm2/ 7°QK T 2pBQmb T ;2
BHWWLQJ 9DOXH 'HVFULSWLRQ
"LVDEOH SK\VLFDO EIOHRFWERFHW LI WKH LQLWLDWRU GRHV QRW VXSSRUW SK\VLFDC
VL]JH UHSRUWLQJ 0664/ B6HWWLQJFDQ FEVR SYDKYHBOWRFN VL]H ZDUQ
KWWSV ZZZ YLUWHQ QHW WKH SK\VLFDO EOR
WKH GHYLFH LV QRW VXSSRUWHG ZKHQ XVLQJ WKLV
$YDLODEOH VSDFH WKUHYXRQG\ DSSHOWRMLD [YRO LV VHOHFWHG :KHQ WK|H VSHFL
DJHRIIUHHVSDFHLV UHDFKHG WKH V\VOWHP LVVXHV D
SDJH 7KUHVKROG :DUQLQJ
&RPPHQW VWULQJ (QWHUDQ RSWLRQDO FRPPHQW
(QDEOH 73& FKHFNEREI HQDEOHG DQLQLWLDWRU FDQ E\SDVV QRUPDO DFFI
FHVV DQ\VFDQQDEOH WD Y DIP\RESTHKU B VB DFORZ R W K H U Z L\
EORFNHG E\DFFHVV FRQWURO
"HQ LQLWLDWRU FRPISDFNERPHW WKLYV RSWLRQ ZKHQ XVLQJ ;HQ DV WKH L6&6— LQLW
PRGH
/81530 GURS "R127FKDQJH WKLV VHWWLQJ ZKHQ XVLQJ :LQGRZV DV
GRZQ 2Q0\QHHGV WR EH FKDQJHG LQ ODUJH HQYLURQPHQW"
PHQX EHURIV\WVWHPV XVLQJD VSHFL4F 530LV QHHGHG IRUD
VWDWLVWLFV
5HDG RQO\ FKHFNERPHW WKLY RSWLRQ WR SUHYHQW WKH LQLWLDWRU IURH

I1HZ H{IWHQWYV KDYH EHEKP DG GHERWR L G&EFH QMWW DVVREHWEBG 1HWZRUN $GGUHVYV ¢
WKRULSSDUH VKRZQ DORQJ ZLWK WKH H[WHQW QDPH

RRX8Xd bbQ+B i2/ h ";2ib

7KH ODVW VWHS LV DVVRFLDWLQJ DQ H[SWDQW @R R FAND!U GH/AEF U B WL\ B B OH\W N

LQ®"

&OLOWR DGG DQ HQWU\IRU WKH /81

7KHVFUHHQ LV)VKRZ L@BVH WKH GURS GRZQ PHQXV WR VHOHFW WKH H[LVWL(

kjN



6°22L a RRXk@I3 b2 :mB/2- _2H2 b2 RRXKkK

)LJ $VVRFLDWLQJD 7DUJHW :LWK DQ ([WHQW

7TDEOH VXPPDUL]JHV WKHVHWWLQJV WKDW FDQ EHFRQ4JXUHG ZKHQ DVVRFLDWLQJ

7DEOH $VVRFLDWHG 7DUJHW &RQ4JXUDWLRQ 6HWWLQJV
- BHWWLQJ 9DOXH " 'HVFULSWLRQ
7DUJHW GURS GRZQ PH@GKOHFW DQ H[LVWLQJ WDUJHW
/81 — LQWHJHU 6HOHFW RUHQWHU D YDQGH EGRWVZHEH@LWLDWR UV H[SHF
YDOXH OHVV VBKBIQXQLTXH /81 —'VIRUHDFKDVVRFLDWH
(IWHQW GURS GRZQPH@KOHFWDQ H[LVWLQJ H[WHQW

$O0ZD\VDVVRFLDWLQJH[WHQWV WR WDUJHWV LQDRQH WR RQHPDQQHU LV UHFRPP
DOORZPXOWLSOHH[WHQWV WREHDVVRFLDWHG ZLWK WKH VDPH WDUJHW

1RWHDFK /81 HQW (G KOG O ' XMVWRQV IRU PRGLI\LQJ WKH VHWWLQJV RUGHOHWLQJ
LAFDWLRQ SRSXS DSSHB O VEERHYRYXIHY FOLFNHG -1 DQ LQLWLDWRU KDV DQ DFWLYH
LQGLFDWHG LQ UHG WH[W &OHDULQJWKHLQLWLDWRUFRQQHFWLRQV WR D /81 EHII

$IWHU L6&6—- KDV EHHQ FRQ4JXUHG UHPHPBHU YWRIMEBYRMOWKMUIQHBMERH LEXWWRQ

RRX8X3 *QMM2+iBM; iQ Ba*aA

7TRDFFHVV WKH L6&6-WDUJHW FOLHQWV PXVW XVHL6&6-LQLWLDWRU VRIWZDUH

$QL6&6- - QLWLDWRU FOLHQW LV SUH LQVWDOOHG ZLWK:LQGRZV $GHWDLOHG KF
KHUKWWS WHFKJHQL[ FRP &RQQHFWLQJ :LQGRZV L6&6- 6%1 $ FOLHQW IRU :LC

k9y



6°'22L a RRXk@I3 b2 :mB/2- _2H2 b2

FDQ EH IRRHQUIKWWS ZZZ PLFURVRIW FRP HQ XV GRZQORDG IGHAWDROV DVS["LG
KWWSV Z7ZZZ SOXUDOVLJKW FRP EORJ VRIWZDUH GHYHORSPHQW IUHHQDV LVF\
DQL6&6— WDUJHWIRUD :LQGRZV V\VWHP

PDF26 GRHV QRW LQFOXGH POLL@QRMWBWRUZZ VWXGLRQHWZRUNVROXWLRQV FRP JO
LVD FRPPHUFLDO HDV\ WR XVHODFLQLWLDWRU

%6' VIVWHPY SURYLGH FRPPDQGVFR@WLIKMOWEVWRUZY I UHHEVG RUJ FJL PDQ FJL"TXI
FRPHV ZLWK )UHH%6' YHUVLRQVFVIDFRB®WRYHWZZZ IUHHEVG RUJ FJL PDQ FJL"TXHU\
FRPHV ZLWK )UHH%6' YHUVLRQVVFVDQ® K\WKMOWIBRUQHWEVG JZ FRP FJL ELQ PDQ FJlL
LQLWLDWRU 1HW%6' FXUUHQW FRRRAVIZEWWSHW®OE MIHDEVG RUJ FJL ELQ PDQ F
FXUUHQW PDQ LVFVLG "TXHU\ LVFVLG FRPHV ZLWK 2SHQ%6'

6RPH/LQX[ GLVWURY SURYLGH WKH FRPPBEEN DI QP XOKWBWSE\ Z2ZZ RSHQ LVFVL FRP
8VHD ZHE VHDUFK WR VHH LI D SDFNDJH H[LVWV IRUWKH GLVWULEXWLRQ VKRXOG W
WHP

-1D/81LVDGGHE RRIBEWDOUHDG\ FRQQHFWHG LW ZLOO QRW VHH WEHDIHZ /81 X QW
BEN N OPEF$GWHUQDWHDKIJEEN N EJTDPWFSZ U TU QWRPISUBWERHOHZ /81 DQG
JTDTJBEN N OPEF 5 -6/@WBRNGRMLQWR WKH /81

~QVWUXFWLRQV IRUFRQQHFWLQJIURP D 90ZD UHR Z6WWR6 HRIY HIK EDIQ EHH RXEQ G WL 6 & €
DQG FRQQHFW WWWESVL ZZZ YODGDQ IU KRZ WR FRQ4JXUH IUHHQDV IRU LVFVL D
WKDW WKH UHTXLUHPHQWY IRUERRWLQJY6SKHUH [R+L6&6- GL+HUEHWZHHQ (6; D
L6&6- DGDSWHU ZKLOH (6;L UHTXLUHV VSHFL4F L6&6- ERRW 4UPZDUH VXSSRUW 7Kt
PHDQLQJWKDW WKHUH LV QR GL+HUFRQRKHXWDWKRQBBHHEMKHRRQ4IXUDWLRQ *XLGH
KWWSV ZZZ YPZDUH FRP SGI YVSKHUH U YVSB BLVFVLBVDQBFIJ SGI IRUGHW

7KH90ZDUH 4UHZDOO RQO\DOORZV L6&6—- ERQRIIDEFWMWR QY RG ISRHWMW QW SRUW KDV EH
RXWIJRLQJFRQQHFWLRQV WR WKDW SRUW PXVW EH PDQXDOO\DGGHG WR WKH 4UHZI

~IWKH WDUJHW FDQ EH VHHQ EXW GRH Y \QFRRY A R Q&AM DB K BLIOW WEKRIED O & RQ4JXUDW
~IWKH /81 LV QRW GLVFRYHUHG E\ (6;L PDNH VXUH W SEFEWHSQR\PKIN FERXWPRGH LV VH

RRX8XN :"QrBM; GILb

7TKHPHWKRG XVHG WR JURZWKHVLIHRIDQ H[LVWLQJL6&6-/81 GHSHQGV RQ ZKHWK
RUD]J]YRO %RWKPHWKRGV DUHGHVFULEHG LQ WKLV VHFWLRQ

(QODUJLQJID /81 ZLWK RQHRIWKHPHWKRGY EHORZ JLYHV LW PRUH XQDOORFDWHG"
VL]H 40HV\VWHPV RURWKHU GDWD RQ WKH /81 7KLV LV WKHVDPHDV ELQDU\ FRS\LC
ORUH VSDFHLVDYDLODEOHRQ WKHQHZ GLVN EXW WKH SDUWLWLRQV DQG 40HV\VW
VSDFH 5HVL]LQJ YLUWXDO GLVN LPDJHV LV XVXDOO\GRQHIURP YLUWXDO PDFKLQH
ZDUH WR UHVL]H 40HV\VWHPV LV GHSHQGHQW RQ WKH W\SH RI 40HV\VWHP DQG FOL}
PDFKLQH )RULQVWDQFH FRQVLGHUD:LQGRZV 90 ZLWK WKH ODVW SDUWLWLRQ RQ
/81 LVH[SDQGHG DQG WKH SDUWLWLRQ WDEOHHGLWHG WRDGG WKH QHZ VSDFH WR
DJHU PXVW VWLOO EH XVHG WR UHVL]H WKH 17)6 40HV\VWHP RQ WKDW ODVW SDUWL'

RRX8XNXR wpQH " b2/ GIL

7TRIJURZD]YRO EDVHGYSRUDBRRFVOYEFRSWLRQV RQWKH]JYRO WR EHGIILWVRYIYRWKHQ F
WKH H[DPSOH VKRXQHQ WKH  FXUUHQW VL]H RI WKRHOMY RQ%Q DPHG

k9R



6°22L a RRXk@I3 b2 :mB/2- _2H2 b2 RRXKkK

)LJ (GLWLQJDQ ([LVWLQJ=YRO

(QWHU WKH QHZ VL]H IR USWKHI RMRW K K)OPKRQG § DKM QHZ VLIH IRUWKH JYRO LV LPPH
VKRZQ L BWHBROXPQ REWRHD3RRWDEOH

IRWHKHZHELQWHUIDFHGRHVY QRW DOORZUHGXFLQJWKHVL]HRIWKH]YRO DV GRI
DOVR GRHV QRWDOORZLQFUHDVLQJWKHVL]HRIWKH]YRO SDVW RI'WKH SRRO VL

RRX8XNXk 6BH2 1ti2Mi " b2/ GIL

7TRIJURZD 40HH[WHQW EDVHG /81

*R WRH U YIL FIHA\RI6-&2 1) —* 815 (([WH QaMOMYF R SW LR Q V ( G KBI'\DX U H( IMKHHQ WLM ¥ HW WR 40H DQ
HQWHWBD\WK WR WKRASH® WEWSDJH WR JURZ WKH 40H HIWHQW ROV GPFPRMSOH JUR
EBUB\ *L%

USVODBUF T H NOU QPPM EBUB

5HW X UBHW RIL FHB\RI6 & 21)—*85 (([WHQROWFRSWLRQV RQ WKH GHVLUHG 4 Q0GILMHNWHQW W
WKHVLIDWWRKLY FDXVHVY WKHL6&6—- WDUJHW WR XVHWKH QHZ VL]HRIWKH40H

k 9k



6°'22L a RRXk@I3 b2 :mB/2- _2H2 b2

RRXe * 2 iBM; mi?2MiB+ i2/ M/ hBK2 J +?BM2 a? "2b

PDF26 LOQOFOXGHNHMIKH KKWNWSY VXSSRUW DSSOH FRP HQ XV +7 IHDWXUH ZKL
PDWLF EDFNXSV’ YXBBR$ONV 7LPH ODFKLQH EBDEMEBYHRU EDRMBIS D JIH VKDUHYV
7KH SURFHVV IRUFUHDWLQJDQ DXWKHQWLFDWHG VKDUH IRUD XVHULV WKH VDPHL

XVHU
&UHDWH 7LPH ODFKLQH RUDXWKHQWA EDWBFNWDUHY RQ D

&KDQJH SHUPLVVLRQV RQ WKH QHZ6GIRWDE R WEW DRHIFW WRH G YW DSW WRIGKDLGFINH
SHUPLVVLRQV

(QWHU WKHVH VHWWLQJV
$&/ 7\SHHHO B PW
8VHBVH WKH GURS GRZQ WR VHOHFW WKH GHVLUHG XVHUDFFRXQW -t WKH XVH

VI\VWHP FUHDW B FRRRXDIBWK LBHKV H SDWJH |IRUPRUHLQIRUPDWLRQ
*URXSHOHFW WKH GHVLUHG JURXS QDPH -1 WKHJURXS GRHV\WRW WM B LN R QI
ZLVSKFRXQWMXSOHHURXSWJIH IRUPRUHLQIRUPDWLRQ

& O 1619 (

&UHDWH WKHDXWKHQWLFDWHG RU7LPHODFKLQH VKDUH

*RWeKDULQUQGRZV 60% BRWBDKHNGBSOH $)3 PIQBUHM FESSCGHSUHFDWHG WKH
$)3 SURWKMWWSY VXSSRUW DSSOH FRP HQ XV +7 DQGUHFRPPHQGV XVLQ

%URZVRIWKH GDWDVHW FUHDWHG IRU WKH VKDUH
'KHQ FUHDWLQJ D 7LPH 0DFK L @HPVKOAR BRHRWY K H
J)LOO RXW WKH RWKHU UHTXLUHG 4HOGYV

& O 1619 (

KHQ FUHDWLQJ PXOWLSOHDXWKHQWLFDWHG RU7LPHODFKLQH MKIXWHY UHSHDW VW
VKRZV FUHDWLQJ D 7LPH 0 CSKHOLUNHIEKDOMH BRPR3 6 KDUHYV

k9j



6°22L a RRXk@I3 b2 :mB/2- _2H2 b2 RRXKkK

yLJ &UHDWLQJDQ $XWKHQWLFDWHG RU7LPHODFKLQH 6KDUF

&RQ4IXULQJID TXRWD IRUHDFK 7LPHODFKLQH VKDUH KHOSVY SUHYHQW EDFNXSV IUF
JUHH1P$W\VWHP 7LPHODFKLQH ZDLWV WZR PLQXWHV EHIRUHFUHDWLQJD IXOO EDFN
GDLO\ ZHHNO\ DQG PROQMKIAREGHWNWIEDFNXSY DUH GHOHWHG ZKHQ D 7LPH ODFKLQF
PDNHVXUH WKDW WKH TXRWD VL]HLVY ODUJH HQRXJK WR KRO G RWVMH WKV IWIMH G HIXXDR
LQVWDOODWLRQRIPDF26 LV RYHU *L%

&RQ4JXUH D JOREDO TXRWD XV L QIHWKHSLQ\WPWWOFWLRQVARQPXOWLSOH PDFEFKLQHV ZL
6W\OH 4XRKWW\SYV [RUXPV IUHHQDV RUJ LQGH[ SKS"WKUHDGV KRZ WR VHW XS WL
ZLWK RV[ VHUYHU VW\OH TXRWDYV RUFUHDWHLQGLYLGXDO VKDUH TXRWDYV

RRXeXR a2iiBM; aJ" M/ 6S a? 2ZmQi b

60% 4XRWD

*R WRKDUILQUQGRZV 60% GCIHFMBWLRQV RQ WKH 7LPH 0D F(3IQ&HOWSHENMCHY PH)G O R G H
DQG HQWHWBDUXKWWSY ZZZ VDPED RUJ VDPED GRFV FXUUHQW PDQ KWPO YIVBIU
$X[LOLDU\ 3D UMLPHVWOBBKLQH TXRWIBWIAVHWMKF NBDIJOF NBXYUDPIHRWHU )RU H[DPSOH
VHW D TXRWDLBHQWBHBW JU UJNF NBDIJOF NBY TJ[F (

$)3 4XRWD

*R WRKDUILBBSOH $)3 6KOMEHASWLRQV RQ WKH 7LPH 0D FKAIQMWKOW H[DBMSOH VKRZQ
LQLIJXUH WKH 7LPH ODFKLQH VKEDFHN®BBKQNWHU D Y D OKIHPIHQOW RKIL Q M M RBWDQ G
FOL6MNM (-Q WKLY H[DPSOH WKH 7LPH ODFKLQH VKDUH LV UHVWULFWHG WR  *L%

k99



6°'22L a RRXk@I3 b2 :mB/2- _2H2 b2

yLJ 6HWWLQJDQ $)36KDUH 4XRWD

RRXeXk *HB2Mi hBK2 J +?BM2 *QM};m  iBQM

1RWHKHH[DPSOH VKRZQ KHUH LV LQWHQGHG WR VKRZ WKH JHQWKDWHSIUR FIHRH (R D (
FKLQH 7KH H[DPSOHPLJKW QRW UH5HFW WKH H[DFW SURFHVV WR FRQ4JXUH 7LPH 0
BHH WHKSFSOH GRFXPH GWWWBNVRQVXSSRUW DSSOH FRP HQ XV +7 IRUGHWDLOHG 7
WLRQ LQVWUXFWLRQV

7RFRQ4JXUH 7LPH ODFKLQH RQ WK H G\ F\2H FF ®UL H I\ HIFRFE B F KDLQG! FDLIFQNWKH OH W
SDQHO

ko8



6°22L a RRXk@I3 b2 :mB/2- _2H2 b2 RRXKkK

yLJ &RQ4IXULQJ7LPHODFKLQHRQ PDF26

&OLGFHNOHFWLQWNKH ULJKW SDQHO WR 4/QGWHPHZ)IWAK WH6H VKDUH +LJKOLJEKWAWKH VKI
%DFNXS $ VRQQHFWLRQ GLDORJ SURPSWV WR\O/RMHR) WR WKH )UHH1$6

-bJNF .BDIJOF DPVME OPU DPNQMFUF UIF CBDLVQ 5IF CBDLVQ EJTL JNBHF DPV
FSSPS LVVKRZQZKHQ EDFNLQJ XSMVWR WXHP) UHHWIB&®VHEXQGOH LPDJH PXVW EH FU
WKHVH LQVWKWMWSVR QRPPXQLW\ QHWJHDU FRP W 6WRUD /HIDF\ 6ROXWLRQ WR
FRPSOHWH WKH EDFNXS WG S

-bJNF .BDIJOF DPNQMFUFE B WFSJGJDBUJPO PG ZPVS CBDLVQT 5P JNQSPWF SF
5JNF .BDIJOF NVTU DSFBUF B OFX CBOMWVXKBPQ ZROORZ WKH WEVWBRFWLRQV LQ
KWWS ZZZ JDUWK RUJ DUFKLYHYV 4 WLPH PDFKLQH VSDUVHEXQGOH (
DYRLG PDNLQJDQRWKHU EDFNXS RUORVLQJSDVW EDFENXSYV

k9e



*> Shil_
hglGol

al oA*la

6HUYLFHV WKDW VKLSDQUWRRBRQHUBHABBEG VWDUWHEBURUMWRBENEQRGHY WKHVH EXLO
VHUYLFHYV

$)3SDJH
'‘RPDLQ &RQWSIDREOH U
"\QDPLF '1$DJH
)73SDJH

L6&6SDJIH

//'3 SDJH
1HW G [5\D DH

1)6 SDJH

5V\Q8DJH

6 SDJH

6 0% 5SDJH
60%SDJH

6103 SDJH
66+SDJH

7)73SDJH

836 SDJH
"HE'$9SDJH

7KLV VHFWLRQ GHPRQVWUDWR WV NMWDLPMLII®WKHHIMBLODEOH FRQ4JXUDWLRQ RSW
VHUYLFH

RkXR *QM};m 2 a2 pB+2b

TKBHUYBPAIW VKRZIQXQH OLVWVYV DOO VHUYLFHV 7KHOLVW KDV RSWLRQV WRDFWL
WRBRWDUW $XW RRDWVRMDHOPROERRW DQG FRQ4JXUH D VHUYLFH 7KH6 0 $5 7 VHUYLFH |
UXQV LIWKHVWRUDJH GHOY BFHY VOKBBWBEW HQ ZLNLSHGLD RUJ ZLNL 6 0 $ 5 7 2W
IDXOWWRWLO VWDUWHG

kod



6°22L a RRXk@I3 b2 :mB/2- _2H2 b2 RRXKkK

)LJ &RQ4IJXUH 6HUYLFHYV

6WRSSHG VHUYLFHVY VKRZ WKH VOLGLQJEXWWRQRQ WKHOHIW $FWLYHVHUYLFHV
VOLGHU WR VWDUW RUVWRSD VHUYLFH 6WRSSLQJD VHUYLFH VKRZV DFRQ4UPDWL

7LS8VLQJD SUR[\VHUYHU FDQ SUHYHQW WKHOLVW RIVHUYLFHVIURP EHLQJGLVSO
FRQ4JXUH LW WR SUR[\ORFDO QHWZRUN RU ZHEVRFNHW FRQQHFWLRQV 931 VRIWZI
VHUYLFHV LV GLVSOD\HG ZKHQ FRQQHFWLQJRQ WKH ORFDO QHWZRUN EXW QRW ZKF
931 VRIWZDUH FRQ4JXUDWLRQ

6HUYLFHVDUH FRQ4JXUVH&GREQFDILFMNLQJ

—-IDVHUYLFH GRHV QRWVWW BGWDDPR@ERHQBERHFRQVROH RHRQADRIGIN PHVVDJHYV DSSH
DWWKHERWWRP RI WKHEURZVHU &OLFNLQJWKHFRQVROHPHVVDJHDUHD PDNHV 1
WKURXJK RUFRS\LQJ WKHPHVVDJHVY :DWFKWKHVH PHVVDJHV IRUHUURUYV ZKHQ VW
VHUYLFH

7RUHDG WKH VI\VWHP ORJV IRUPRUH LQIRUPDW L REXDIBRXW D VB QGNPIESHD VOXI H RS
MPH NFTTBHFT

RkXk 68S

7KH VHWWLQJV WKDW DUH FRQ4JXUHG ZKHQ FUHDWLQJ $)3 VKDUHV LQ DUH VSHFL4F
VKDUH LV FUHDWHG E6®D YILIRBBIOH MR G FOISEFN E@IFRQWUDVW JOREDO VHWWLQJV
DOO $)3 VKDUHV DUH BRQ¥IRHKBGE&RQ4IXUH

JLIXUH VKRZV WKH DYDLODEOH JOREDO $)3 FRQ4JXUDWLRTDE®SWLRQV ZKLFK DUH GF

k93



6°'22L a RRXk@I3 b2 :mB/2- _2H2 b2

 6HWWLQJ
*XHVW $FF

7TDEOH

9DOXH

RGQUWS GRZQPH@GKOHFWDQDFFRXQW WR XVHIRUJXHVWDFFH
SHUPLVVLRQV WR WKH SRRO RUGDWDVHW EHLQJ VKDU

)LJ *OREDO $)3 &RQ4JXUDWLRQ

*OREDO $)3 &RQ4JXUDWLRQ 2SWLRQV
 '"HVFULSWLRQ

URRW RI WKH SRRO 7KH SDWK PXVW EH ZULWD
RQO\

&KPRG 5H GURS GRZQ PH@®KW KRZ $&/V DUH KD Q G O H&J GRIRHFHARBUHPIS O H
TXHVW
0ODS $&/V GURS GRZQ PH@XRRVHPDSSLQJRIH*HFWLYH SHUPLVVLRQV I

S5LIKWMIDXOW 8QL[ VW\OHBEMRLY VIRRQN

%LQG —QWH

1 WIHDEHNWLRQ

*OREDO DX
SDUDPHWH

[DMOLDILQ J
uv

$GGLWDR®PBQKWWSY 7ZZZ IUHHEVG RUJ FJL

RKXKXR h"Qm#H2b?QQiBM;

6S

&KHFNIRU HUURU P MAB\SDNIIPW LBIGQ MPH

V 7KHD

*XHVW $SFFH¥XHFNER] “THQDEOHG FOLHQWV DUH QRW SURPSWHG WR DXWKH
$)3 VKDUHV

0D[ &RQQHFLQWHJHU OD[LPXP QXPEHU RIVLPXOWDQHRXV FRQQHFWLRQV SH

WLRQV 7KH GHIDXOW OLPLW LV

'‘DWDEDVH BEWRZVH EXWWREHWY WKH GDWDEDVH LQIRUPDWLRQ WR EH VW

RUHG LQ

FOHHYH

RU DXWK

6SHFLI\WKH-3DGGUHVVHV WR OLVWHQ IRU)7BFRQQH
VLUHG -3 DGGUHVVHV LQ WKH O %W GVRQDNMEHEINIK-HPVW R W

PDQ FJI

SDUDPHWHUV QRW FRYHUHG HOVHZKHUH LQ WKLV VFUl

k9N



6°22L a RRXk@I3 b2 :mB/2- _2H2 b2 RRXKkK

'"HWHUPLQH ZKLFK XVHUV DUH FRQQHFWHGBGCRVDRIE VKDUH E\ W\SLQJ

-BRPHWKLQJ ZURQJZLWK WKHWYRRRPA VXQO-WKALV FRKMBOGHURP UHSODFLQJ WKH S
WR WKH SUREOHPDWLF $)3 VKDUH

ECE SG QBUI UP TIBSF

7KLV FRPPDQG FDQ WDNH VRPH WLPH GHSHQGLQJ XSRQ WKH VL]HRIWKH SRRO RU G
GDWDEDVHLV ZLSHGDQG UHEXLOW IURP WKH &1-'VVWRUHG LQ WKH $SSOH'RXEOQOH ¢

RkXj .QK BM *QMi QHH2"

JUHH1P$EDQ EH FRQ4JXUHG WR DFW HLWKHU DV WKH GRPDLQ FRQWURGOHYHRUUHG@HV
WRIS\DJH QHWZRUNDV D GRPDLQ FRQWUROOHU

7KLV VHFWLRQ GHPRQVWUDWHYV KRZ W R \FWRNHIB XMRHDW MHD)W B K6IRBBBDLQ FRQWUROOHU
WHJUDWH ZLWK PFROMLN WILSHIFWRU\ QHWZRUN WR DFFHVV LWV DXWKHQWLFDWLRQ D¢
FRQ4J¥BWLYH 'LUSDRWRU\LQVWHDG

IRWHKH 'RPDLQ &RQWUROOHU VHUYLFH FD QQREOEHSF BRQUWWRHE @QBHAYRU\ 6HUYLFH
' $FWLYH 'LUHFWRU\

&RQ4JXULQJD GRPDLQ FRQWUROOHU LV D FRPSOH[SURFHVV WKBWWHTFXILUHWV D JRF
W R 8\D JH ZRUNV 6 HULYOHFRPYDLQ &RQW BRQOHRDNHY LW HDV\WR HQWHU WKH QHHG
LQWR WKH ZHE LQWHUIDFH LWLV LPSRUWDQW WR XQGHUVWDQG ZKDW WKRVH VHW\
WLRQ UHDG WICDREIDKSWKH2:7 KWWSV ZLNL VDPED RUJ LQGH[ SKS 6DPEDB$'B'&B
JUHHPP$I6V FRQ4JXUHG XVH WKH 56$7 XWLOLW\IURP D :LQGRZV VIVWHP WR PDQDJH W
$''& +2:72 LQFOXGHV LQVWUXFWLRQV IRULQVWDOOLQJDQG FRQ4JXULQJ56%$7

JLIXUH VKRZV WKH FRQ4JXUDWLRQ VFUHHQ IRU F U H DMDLEQQIHD VRPRPIDLLQ. FHRWQW/KIHR D © B lU
DEOH RSWLRQV

k8y



6 22L a RRXk@I13Ib2" :mB/2-

_2H2 b2

)LJ 'RPDLQ &4RQWUROOHU 6HWWLQJV

7TDEOH

6HWWLQJ 9DOXH |

5HDOP

VWULQJ

'RPDLQ 4RQWUROOHU &RQ4JXUDWLRQ 2SWLRQV

'HVFULSWLRQ
(QWHU D FDSLWDOL]HG '16 UHDOP QDPH

"RPDLQ

VWULQJ

(QWHU D FDSLWDOL]J]HG GRPDLQ QDPH

FHUYHUSROBURS GRZQ PH@W WKLV WLPH WKHRQO\VXSSRUWHG UROH LV DV WKH
QHZ GRPDLQ

"16 )RUZDU[GHWULQJ (OWHU WKH -3 DGGUHVV RIWKH '16 IRUZDUGHU 5HTXLL
TXHULHV @X0PRQ$B—-17(5MYHOHFWHG

"RPDLQ )RUH®@WRS GRZQ PH@XKRLFHV DUH B5 RU B5 GHIHBWR

IHYHO GHUVWDQGLQJS$FWLYH 'LUHFWRU\'RPDLQ 6HUYLFHV §
HOKWWSV GRFV PLFURVRIW FRP HQ XV SUHYLRXV Y
SUR ZLQGRZV VHUYHU 5 DQG FF Y zV

$GPLQLVWUDWRUQJ (OWHUDQG FRQ4UP WKH SDVVZRUSFWR Efi X UHIGE WRUW K

3DVVZRUG SDJH DGPLQLVWUDWRUDFFRXQW

"HUEHURV | GURS GRZQ PH@XWR SRSXODWHV ZLWK LQIRNPA@RH G @ KIRPHAMKML Q JV L

5HDOP

WKLV VFUHHQ DUH VDYHG

RkXjXR a K# .QK BM *

QMi"QHH2 " +FmT

$TBNCB@CBDHWIKBEW LVDYDLODEOH WR EDFN XS 6DPED GRPDLQ FRQWUWRIOOHU VHW\

SDJH

UK MPDBM CJO

TBNCB@CBDMWRQVKRZBHEH LQSXW RSWLRQV

k8R



6°22L a RRXk@I3 b2 :mB/2- _2H2 b2 RRXKkK

RkX9 .vM KB+ .La

‘\QDPLF '16 '"'16 LV XVHIXO LI MWKKNWMHPHUIMERQQHFWHG WRDQ -63 WKDW SHULRGLFD
GUHVV RI WKH VA\VWHP :LWK G\QDPLF'16 WKHV\VWHP FDQ DXWRPDWLFDOO\DVVRF
PDLQ QDPH DOORZLQJDFFHYVWR/WRHYHOHUSBKH -3 DGGUHVV FKDQJHV ''16 UHTXI
ZLWKD '""16 VHUYLFHQY'XBEKKDWW SV G\Q FRP GQV

JLIXUH VKRZV WKH ""16 FRQ4JXUDW LREOHUHRPDQGIHY WKH FRQ4JXUDWLRQ RSWLF
XHVIRUWKHVH 4HOGVY DUH SURYLGHG E\ WKH ""16 SURYLGHU $IWHU FRQ4JXULQJ'"'1
YLFHOHQ YLFMQYDPLF '16

yLJ &RQ4JXULQJ''16
7DEOH ""16 &RQ4JXUDWLRQ 2SWLRQV
 6HWWLQJ 9DOXH " 'HVFULSWLRQ

BURYLGHU| GURS GRZQ PH@®KYHUDO SURYLGHUV DUH VXSSRUWHG -1DVSHFL4F S
VHORBRWWRP 3URQGGHWHU WKH LQIR&RDWR R @ H.QWHKIH
DQ&XVWRP 8BWKV

&KHFN-3 6 HWYWHILQJ 6HW WR XVH +7736 IRU WKH F&KRQHN-VBLERHQY WRUV K H

66/

&KHFN-3 6 HWYWHJILQJ (QWHU WKH QDPHDQG SRUW RI WKH VHUYHU WKDW UHS
DGGUHVV ([MASOHU QDPH RUJ SRUW

&KHFN-3 3DWWULQJ (QWHU WKH SDWK WKDW L\WKHFNXHY ®HRGSEH\WMHUH L Q H

WKH XVHU -3 DGGUHVYV

*QMiBMm2/ QM M2ti T ;2

k 8k



6°'22L a RRXk@I3 b2 :mB/2- _2H2 b2

h #H2 RkX] +QMiBMm2/ 7 QK T°2pBQmb T ;2

6HWWLQJ 9DOXH " '"HVFULSWLRQ

8VH 66/ FKHENER] 6HW WR XVH +7736 IRUWKH FRQQHFWLRQ WR WKH VHUY
'16 UHFRUG

"RPDLQ QDPWWULQJ (QWHUD IXOO\ TXDOL4HG GRPDLQ QDPH 6HSDUDWH PX

PDLQV ZLWK D VSDFH FRFPPLFR QR SORIXU
QDPH G\QGQV RUJ P\QDPH G\QGQV RUJ

8VHUQDPH| VWULQJ (QWHU WKH XVHUQDPH XVHG WR ORJLQ WR WKH SURY L(
UHFRUG

3DVVZRUG| VWULQJ (QWHU WKH SDVVZRUG XVHG WR ORJLQ WR WKH SURYLC
UHFRUG

8SGDWH SHULQRVGHJIH U +RZRIWHQ WKH-3LVFKHFNHGLQ VHFRQGYV

'KHQ XVLPDFUWQWHU WKH GRPDBQHUDPBRBWHQWHU WKH '""'16 NH\JHQHUDWHG IRU WK
HQWU\ DAAHWKHKIW WSV KH QHW3DNEYRWE IRU

RkX8 6hS

JUHHP$BVHY WKRIWKWWS ZZZ SURIWSG RUJ )73 VHUYHU WR SURYLGH )73 VHUYLF
FRQ4JXUHG DQG VWDUWHG FOLHQWV FDQ EURZVHDQG GRZQORDG GDWD XVLQJD Z
DGYDQWDJHRI)73 LV WKDW HDV\ WR XVH FURVV SODWIRUP XWLOLWLHV DUHDYDLC
I[URP WKH ) WPHH\V$¥HP 7KH GLVDGYDQWDJHRI)73 LV WKDW LW LV FRQVLGHUHG WR E}
LQJWKDW LW VKRXOG QRW EH XVHG WR WUDQVIHU VHQVLWLYH@OHVSWLBRQFHUQHC
SDJH

7KLV VHFWLRQ SURYLGHV DQ RYHUYLHZ RI WKH )73 FRQ4JXUDWLRQ RSWLRQV -W W
LQJDQRQ\PRXV )73 VSHFL4HG XVHUDFFHVV ZLWKLQ D FKURRW HQYLURQPHQW HQ
EOHVKRRWLQJWLSYV

JLIXUH VKRZV WKH FRQ4JXUDWG&RQWLFEH @ RROU JXBRPH VHWWLQJV DUH R®O\DYDLO
9$1&(' 02' (7R VHH WKHVH VHWWLQJ¥ 98 L (K B2 EGUWAMRDKRIU FRQ4JXUH WKH VAVWHP W
GLVSOD\WKHVH VHWWL QKR EDGH\UYEBG WHORSSNEL REGMIPHE\E Y DQF H G

k8j



6°22L a RRXk@I3 b2 :mB/2- _2H2 b2 RRXK

)LJ

&RQ4JXULQJ)73

7TDEOH VXPPDUL]HV WKHDYDLODEOH RSWLRQV ZKHQ FRQ4JXULQJ WKH )73 VHUYHU

6HWWLQJ

9DOXH

7TDEOH

$GYDQF

ORGH

)73 &RQ4IJXUDWLRQ 2SWLRQV
"HVFULSWLRQ

k89

3RUW LQWHJHU 6HW WKH SRUW WKH )73 VHUYLFH OLVWHQV RQ

&OLHQWYV LQWHJHU OD[LPXP QXPEHU RI VLPXOWDQHRXV FOLHQWYV

&RQQHFWLRQVLQWHJHU 6HW WKH PD[LPXP QXPEHU RIFRQQHFWLRQV SH
PHDQV XQOLPLWHG

/RILQ SWWHPSW@WHJIHU (QWHU WKH PD[LPXP QXPEHU RIDWWHP$SWV EHI|
LVGLVFRQQHFWHG —-QFUHDVH WKLV LIXVHUV C

7LPHRXW LQWHJHU OD[LPXP FOLHQW LGOH WLPHLQ VHFRQGV EHIRL
FRQQHFWHG

$OORZ5RRW /RFK®FNER BHWWLQJ WKLY RSWLRQ LV GLVFRXUDJHG DV LW
ULVN

$OORZ $QRQ\FRFPKHFNER 6HW WR DOORZ DQRQ\PRXV )73 ORJLQV ZLWK DF

/RJILQ UHFWRU\ VSHMWHKG LQ

3DWK EURZVH EXW 6HW WKH URRW GLUHFWRU\IRUDQRQ\PRXV )73 |

WRQ

$OORZ/RFDO 8 \FHKBIFNER SHTXLUBGRQ\PRXVURIILQ/DEOHG

/IRJILQ

"LVSOD\/RJLQ VWULQJ 6SHFLI\WKHPHVVDJH GLVSOD\HG WR ORFDO OR
DXWKHQWLFDWLRQ 1RW GLVSOD\HG WR DQRQ\

*QMIBMm2/ QM M2ti T ;



6°22L a RRXk@I3 Ib2° :mB/2- _2H2 b2
h #H2 RkX9 +QMiBMm2/ 7°QK T 2pBQmb T ;2
BHWWLQJ 9DOXH $GYDQF 'HVFULSWLRQ
B
$OORZ 7UDQV|HAKHHENER 6HW WR DOORZ )73 FOLHQWY WR UHVXPH LQWHU
VXPSWLRQ
$0ZD\V &KURRWKHFNER 'KHQ VHW D ORFDO XVHU LV RQO\DOORZHG DFF}
GLUHFWRU\ ZKHQ WKH\ DU H DKRHHIRIRKKIS R | W K H
3HUIRUP 5HY HURKHFNER 6HW WR SHUIRUP UHYHUVH '16 ORRNXSV RQ FOL
"16 /RRNXSV FDXVH ORQJ GHOD\V LI UHYHUVH '16 LV QRW FRC
ODVTXHUDGH PSWULQJ 3XEOLF-3DGGUHVV RUKRVWQDPH 6HWLI)73F
GUHVYV FRQQHFW WKURXJK D 1$7 GHYLFH
&HUWL4FDWH| GURS GRZOQ GHOHFW WKH 66/ FHUWL4FDWH WR EH XVHG IRU 7
PHQX WLRQV 6RWWRIRHUWLAFR WHNVDWH D FHUWL4FDV
7/6 1R & HUW L 4 FDRMHF NE R 6HW LI WKH FOLHQW FDQQRW FRQQHFW |DQG LW
SHTXHVW FOLHQW LV QRW SURSHUO\KDQGOLQJVHUYHU F
YLOH 3BHUPLVV|[LRQHFNER[HV X 6HWV GHIDXOW SHUPLVVLRQV IRU QHZO\ FUHDW
"LUHFWRU\ 3HUPKMFNER[HV X 6HWV GHIDXOW SHUPLVVLRQV IRU QHZO\ FUHDW
VLRQ
(QDEQH FKHFNER X 6HW WR HQDEOH WKH )LOH H;FKDQJH 3URWRFRC
KWWSV HQ ZLNLSHGLD RUJ ZLNLDYHCHBW LA P DN HE3WRMVRFROHU YXOQHUDEOH W
WDFNV
SHTXLUH —' (17 $%KHFNER X BHWWLQJ WKLY RSWLRQ UHNEXROWE D® W URKHR X W
WKHQWLFDWLRQ QLQJRQ WKH FOLHQW
OLQLPXP 3DVVLYGIWHJHU X 8VHG E\ FOLHQWV LQ 3$69 P RGHD @\HDIMX GW IRW
3RUW DERYH
OD[LPXP 3DVVLYBWHJHU X BVHGE\FOLHQWV LQ 3$69 P RGHD @\H DR GW (RW
3RUW DERYH
/RFDO 8VHU 8S ARMGIJHU X "HAQHG LQ .L% V G RIDX@WXRIOLPLWHG
%DQGZLGWK
/RFDO 8VHU 'RIZOQWHJHU X "HAQHG LQ .L% V G RIIDX@WXRIOLPLWHG
ORDG %DQGZLGWK
$QRQ\PRXV 8VHIQWHJIHU X "HAQHG LQ .L% V G RIDX@WXRIOLPLWHG
8SORDG %DQGZLGWK
$QRQ\PRXV 8VHIQWHJIHU X "HAQHG LQ .L% V G RIDX@WXRIOLPLWHG
'RZQORDG %DQG
ZLGWK
(QDEOH 776 FKHFNER X 6HW WR HQDEOH HQFU\SWHG FRQQHFWLRQV 5H
WR EH FUHDWHG RU L RSIRIWWN H 5DWUVH Q J
7/6 3ROLF\ GURS GRZQ X 7KH VHOHFWHG SROLF\GH4QHV ZKHWKHU WKH F
PHQX WURO FKDQQHO GDWD FKDQQHO ERWK|FKDQQt
QHLWKHU FKDQQHO RIDQ )73 VHVVLRQ RXVW RF
RYHU 66/ 7/6 7KH SROLFLHNHWH GHVFU|LEHG
KWWS ZZZ SURIWSG RUJ GRFV GLUHFWLYHV
7/6 SOORZ &OLHRKMFNER X BHWWLQJ WKLYRBWRPFPHYGHG DV
5HQHJRWLDWLRQV LW EUHDNV VHYHUDO VHFEXULW\ PHDVXUHV )RU
DQG WKHUHVW RIWKH 7/®28G8\DWHIHU WR
KWWS ZZZ SURIWSG RUJ GRFV FRQWULE PRC
PRUH GHWDLOV
7/6 SOORZ 'RW|/RIHEBNER X “TVHW WKH XVHU KRPH GLUHF WIRWT MY B X® FNH C
40H ZKLFK FRQWDLQV RQH RU PRUH 3(0 HQFRGH
-1 QRW IRXQG WKH XVHULV SURPSWHG |RU SDV
FDWLRQ
7/6 SOORZ 3HU KHFNER X “TVHW WKH XVHU SDVVZRUG PD\EH VHQW XQHQ
7/6 &RPPRQ 1O0PAKHFNER X 'KHQ VHW WKHFRPPRQ QDPHLQ WKH FHUWL4FLC
SHTXLUHG WKH)4'1 RI WKH KRVW
*QMIBMm2/ QM M2ti T ;
k88



6°22L a RRXk@I3 b2 :mB/2- _2H2 b2 RRXKkK

h #H2 RkX9

+QMiBMm2/ 7°QK T 2pBQmb T ;2

BHWWLQJ 9DOXH $GYDQF 'HVFULSWLRQ
Shon

7/6 (QDEOH 'LDFKHFNER X —IVHW ZKHQ WURXEOHVKRRWLQJD FRQQHFWLR

QRVWLFV ERVHO\

7/6 ((SRUW &HUWKHFNER X —TVHW H[SRUWV WKH FHUWL4FDWH HQYLURQP#

FDWH 'DWD

7/6 1R &HUWL 4 FRMHF NE R X 6HW LI WKH FOLHQW FDQQRW FRQQHFW DQG LW

SHTXHVW FOLHQW LV SRRUO\KDQGOLQJWKH VHUYHU FHU

7/6 1R (PSW\)UBFXHFNER X BHWWLQJ WKLYRBWIRPPHYGHG DV LW ENSDVVH\

PHQWV VHFXULW\PHFKDQLVP

7/6 IR 6HVVLRIQFKHFNER X BHWWLQJ WKLY RSWLRQ UHGXFHV WKH VHFEXULYV

5HXVH5HTXLUHG 2QO0\ XVH LI WKH FOLHQW GRHV QRW XQGHUVWD
VLRQV

7/6 ((SRUW 6WDBRKHFNER X “-THQDEOHG VHWV VHYHUDO HQYLURQPHQW YD

GDUG 9DUV

7/6 '16 IDPH5H FKHFENER X —TVHW WKHFOLHQW '16 QDPH PXVW UHVROYH W

TXLUHG DQG WKHFHUW PXVW FRQWDLQ WKH VDRH '16 QL

7/6 -3 $GGUHV|VAKHFENER X “TVHW WKHFOLHQW FHUWL4FDWH PXVW FRQWI

TXLUHG PDWFKHV WKH -3 DGGUHVV RI WKH FOLH|QW

$X[LOLDU\ 3DUD/RHULQJ X 8VHG WRIDIGGW S G

WHUV KWWSV ZZZ IUHHEVG RUJ FJL PDQ FJL"TXHU
SDUDPHWHUV QRW FRYHUHG HOVHZKHUH LQ WK

7KLV H[DPSOH GHPRQVWUDWHY WKH DX[LOLDU\ SDUDPHWHUV WKDW SUHYHQW DOO

PDQG

-IJNJU % &-&
%FOZ"MM
-JNJU

RkX8XR MQMvKQmb 6hS

$QRQ\PRXV )73 PD\EHDSSURSULDWH IRU D VP DO O RQWW IRIUPN. ¥ KHRMA DVKEHH MOHLIE D6 | U |
~QWHUQHW DQG HYHU\RQHLQ WKHLQWHUQDO QHWZRUN QHHGYV HDV\DFFHVV WR W/

UHTXLUH D XVHUDFFRXQW IRUHYHU\ XVHU

-QDGGLWLRQ SDVVZRUGV DUH

FKDQJHG SDVVZRUGV R® WIKMWHPHH1$6
7RFRQ4JXUH DQRQ\PRXV )73
*LYH WKH EXLOW LQ IWS XVHU DFFRXQW SHUPLVVLRQV SARRWKIHBRBRRYRUNGDWDV

3HUPLVVLR

QV

S8VHVHOHFW WKINWNEXHOWUR® WKH GURS GRZQ PHQX
*URXSYHOHFW WKINVBXRRSIUQP WKH GURS GRZQ PHQX
ORGHUHYLHZ WKDW WKH SHUPLVVLRQV DUHDSSURSULDWH IRU WKH VKDUH

QRW UH

1RWHRU )73 WKH W\SHRIFOLHQW GRHVY QRW PDWWHU ZKHQ LW FRPHV WR WKH W
$&/VDUH XVHG HYHQ LI :LQGRZV FOLHQWVWRDHTDFFHVVLQJ)UHH1$6

&RQ4JXUH DQRQ\PRXW)ASFAHE &RQ4JEUWHWWLQJ WKHVH DWWULEXWHYV
$OORZ $QRQ\PRXMWRWIKQV RSWLRQ
3DWEURZVH WR WKH SRRO GDWDVHW GLUHFWRU\WR EH VKDUHG

6WDUW WKH )736HUUYYEBHWER WKH VOLGLQ)ENRIVRER/BKHUYLFH WDNHV D VHFI
WR VWDUW 7KHVOLGLQJEXWWRQPRYHV WR WKHULJKW ZKHQ WKHVHUYLFHLV

k8e



6°'22L a RRXk@I3 b2 :mB/2- _2H2 b2

7HVW WKH FRQQHFWLRQ IURP D FOLHQ@WH KMQWHVX WAOH W OVOXF K DRMHFW RUJ
~QWKHH[DPSOH)VKRZ8 LTKH XVHU KDV HQWHUHG WKLV LQIRUPDWLRQ LQWR WKH )L
-3DGGUHVV RI WKMHUNHUS$6

SVHUQDIDRFR Q\PRXV
3DVVZRWIGH HPDLO DGGUHVV RI WKH XVHU

yLJ &RQQHFWLQJS8VLQJ)LOH]LOOD

7KHPHVVDJIJHV ZLWKLQ WKH FOLHQW LQGLFDWH WKH )73 FRQQHFWLRQLV VXFFHVVI:
RI'WKHURRWIROGHURQ WKHUHPRWHVLWH 7KLVLV WKHSRRORUGDWDVHW VSHFL
XVHU FDQ DOVR WUDQVIHU 40HVY EHWZHHQ WKHORFDO VLWH WRHAMMWHPVHP DQG W

RkX8Xk 6hS BM +?°QQi

-1 XVHUV DUH UHTXLUHG WR DXWKHQWLFDWH EHIRUH\DFMHP IHLIWKKHR G D WD VRIQ DVXV
FRXQW IRUHDFK XVHU RULPSRUW HJ[LV$HAVQLIYXV 'H USEIRWR X Q/RAB XSVDLIHI &UHDWH D
=)6 GDWD VHMWPAPKRHU WKHQ FKURRW HDFK XVHU VR WKH\DUH OLPLWHG WR WKH FRQW
'‘DWDVHWYVY SURYLGH WKHDGGHG EHQH4W RI FRQ4JXULQJD TXRWD VR WKDW WKH VL]
WKH VL]HRIWKH TXRWD

TR FRQ4JXUH WKLV VFHQDULR

&UHDWH D =)6 GDWDVHWAERB HDFR XU EQ WKHVLRQV E X WHGRQ DWHBHHWD Q
DSSURSULDWH TXRWD IRUHDFK GDWDVHW 5HSHDW WKLV SURFHVV WR FUHDWH
WR WKH )73 VHUYLFH

KH@GFWLYH 'LUSDFWRU\V/R$B SDJH DUHQRWEHLQJ XVHG FUHDWHD XVHU DFFF
E\QDYLJDWEG RWROWWH DL G FOISFNY)RUW HDFK XVHU EURZVH WR WKH GDWDVHW FL
XVHU LGRKH'LUHEWRG\5HSHDW WKLY SURFHVV WR FUHDWH D XVHU DFFRXQW IF
FHVVWR WKH )73 VHUYLFH PDNLQJVXUHWRDVVLIQHDFK XVHUWKHLU RZQ GDW

6HW WKH SHUPLVVLRQV IRU HDFK GPWRYBIRRIMODG FIDIWNQREWKRQV RQ WKH
GHVLUHG GDWDV HAL V& ®H B RBYRMHRRY WKHQ DVVLJIQ D8XVHRIUWDKFFWR XGPWDVHW 6HYV
GHVLUHG SHUPLVVLRQV IRUWKDW XVHU 5HSHDW IRUHDFK GDWDVHW

1RWHRU )73 WKH W\SHRIFOLHQW GRHVY QRW PDWWHU ZKHQ LW FRPHVY WR WKH W
DUHDOZD\V XVHG HYHQLI:LQGRZV FOLHQWWZIDO@EHDFFHVVLQJ)UHH1%$6

&RQ4JXUH PHBUNYL FHE &RQ4JXUWK WKHVH DWWULEXWHYV
3DWEURZVH WR WKH SDUHQW SRRO FRQWDLQLQJWKH GDWDVHWYV
ODNH VXUH WKH REOVQRDYRRMYKEIDRZ $QR Q\P DUKIRIHQHFWH G
6HOHFWOMRIE /RFDO SR/YSWLURQLQPR HQDEOH LW
6HOHFWOEZBMNY & RBRRWQ WR HQDEOH LW

ksd



6°22L a RRXk@I3 b2 :mB/2- _2H2 b2 RRXKkK

6WDUW WKH ) 736 HUYLEFE KQLFN WKH VOLGLQ)EMRIVRAMRPIBKHUYLFH WDNHV D
RUVRWRVWDUW 7KHVOLGLQJEXWWRQPRYHVWRWKHULJKW WR VKRZ WKH VH

THVW WKH FRQQHFWLRQ IURPD FOLHQW XVLQJD XWLOLWA\VXFK DV )LOH]LOOD

7TRWHVW WKLV FRQ4JXUDW L R(B IDG )G EDHIY KEGIQ D N M BWHKMHBWKHQRBRPHE XVHU WKDW LV
DVVRFLDWHG ZLWK D G®PDWDNZHRRAGIMK® WKNHU 7KH PHVVDJHV ZLOO LQGLFDWH WKH L
)73 FRQQHFWLRQDUH VXFFHVVIXO 7KHXVHUFDQ QRZQDYLJDWH WKHFRQWHQWYV F
WLPHLWLY QRW WKHHQWLUH SRRO EXWWKHGDWDVHW FUHDWHG IRUWKDW XVHU
WKHLU VA\VWHP DQG WKHUHPRWHVLWH WKMNWWKHDWDVHW RQ WKH)UHH1$6

RkX8Xj 1M+ vTiBM; 6hS

7RFRQ4JXUHDQ\)73 VFHQDULR WR XVH HQFU\SWHG FRQQHFWLRQV

-PSRUWRUFUHDWH D FHUWL4FDWH DXWKRIMSWIKVLQJI/WHKR LIOPSRWX\FRURQMDQY
FHUWL4FDWH WR XVHIRUHQFU\SWHG FRQQHRWURQVENVMPIVWKH LQVWUXFWLRQ

—@HUYLFPHY &RQ4JIJXFUMHSFN$1&('FKRRVH WKH FH & WL WHZIRGUGH YWD K B HRB/ 6
WLRQ

6SHFLI\VHFXUH )73 ZKHQ DFFH Y WL QW WK H) RWHHH[DEBS OH L QI W.H\H | L-O3BM B G WH WV

DQLPSOLFLW FRQWBHAWLRGBRRBGNGMYSOLFLW FRQQHFWLRQ DV WKH +RVW ZKH
WLPH D XVHU FRQQHFWYV WKH\ZLOO EH SUHVHQWH @ X\ WK MK H HSHE R/ DFFDI\S W R |
WKH FHUWL4FDWH DQG QHJRWLDWHDQ HQFU\SWHG FRQQHFWLRQ

7RIRUFH HQFU\SWHG FR QIR W WR{®\38 ROLT M F W

RKkX8X9 h " Qm#H2b?QQiBM; 6hS

7KH)73 VHUYLFH ZLOO QRW VWDUW LI LW FDQQRW UHVROYH WKH V\VWHP KRVWQDPF
VHUYLFH LV UXQEKHHQIORBHQ DQG LVVXH WKH FRPPDQG

TPDLTUBU Q

~IWKHUH LV QRWKLQJOLVWHQLQJRQ SRUW  WKH)73VHUYLFHLV QRW UXQQLQJ 7
YUHHP$WULHV WR VWDUW WK H6WWHIRIG Y B FHHEGWERRZ FRQV RO H DHWG/ POHNKR
WBHUYDRXVVZLWFK WKH )73 VHUYLFH Re WKHQ EDFNRQ :DWFK WKH FRQVROH PHVYV
IRUHUURUYV

-l WKHHUURU UHIHUV WR '16 HLWKHU FUHDWHDQ HQWU\ LOWYXW IOR KR WIGDRHI Y@ G
-3 DGGUHVV RUDGGDQ HQWU\IRU WKH 2 3% DGAGHH VOHRWKZARKUHO) RJEEHHA KR Q4IXUDWLRQ -
QDPH GDWHHEDF H

RkXe Ba*aA

5HIHUMDRFN LSSRJBH IRULQVWUXFWLRQV RQ FRQ4JXULQJ L B&6LY ERFDALW NIQ L 6 & €
WKH VOLGLQJ EXVBRERRZLQ WKH

IRWH ZDUQLQJ PHVVDJH LV VKRZQ WKH L6&6— VHUYLFH VWRSYV ZKHIXHQIOWLDWRUV [
SDJH DQGDM\MBEN JTWRTGHWHUPLQH WKH QDPHV RIWKHFRQQHFWHG LQLWLDW!|

RkXd GG.S

7KH/LQN /D\HU 'LVFRYHU\ 3URWRFRO //'3 LV XVHG E\QHWZRUN GHYLFHV WR DGYHU
QHLJKERUVRQDQ (WKHUQHW XNWWY RUENS KOWHHMI 6 JLWKXE FRP VVSDQV ODGYG //'3

k83



6°'22L a RRXk@I3 b2 :mB/2- _2H2 b2

WDWLRQ -IWKHQHWZRUNFRQWDLQV PDQDJHG VZLWFKHV FRQ4JXULQJDPQG VWDU
VIVWHP WR DGYHUWLVHLWVHOIRQ WKHQHWZRUN

JLIXUH VKRZV WKH //'3 FRQ4JXUDWLUPEURWMXPEPDQGIHY WKH FRQ4JXUDWLRQ RSWLR
/I"3 VHUYLFH

yLJ &RQ4JXULQJ//'3
7DEOH /'3 &RQ4IJXUDWLRQ 2SWLRQV
| BHWWLQJ 9DOXH  'HVFULSWLRQ
-QWHUIDFH RKHFNER] 6HW WR HQDEOH UHFHLYHPRGHDQG WR VDYH DQG UHF
VFULSWLRQ WLRQLQLQWHUIDFHGHVFULSWLRQV
&RXQWU\ &RBWULQJ SHTXLUHG IRU//'3 ORFDWLRQ VXSSRUW (QWHU D WZR
FRXQWU\FRGH
/IREFDWLRQ ]| VWULQJ 2SWLRQDO 6SHFLIV\WKH SK\WLFDO ORFDWLRQ|RI WKH K

RkX3 L2i/ i

IHWGDWD LVD UHDO WLPH SHUIRUPDQFHDQG PRQLWRULQJ VA\VWHP —-W GLVSOD\V (

*R WRH U Y DIMVFOLFN WKH VO LG L@H VE GIREB®R VOXWIOHR Q WKH QHW @D WX QRK YWRH &OL
RSHQ WKH QHWGDWD ZHE GDVKERDUG ILIXD @ NX B B'R D\QHU VDO H

k8N



6°22L a RRXk@I3 b2 :mB/2- _2H2 b2 RRXKkK

yLJ IHWGDWD :HE'DVKERDUG

ORUHLQIRUPDWLRQRQ FRQ4JXULQJDQG XVLQIHWWG\DW B K BB SDH. OM\E Q@ H VD GVDWKDH L F

RkXN L6a

7KH VHWWLQJV WKDW DUH FRQ4JXUHG ZKHQ FUHDWLQJ 1)6 VKDUHV LQ DUH VSHFL4F
VKDUH LV FUHDWHGKDURGRILWR)6 6 MUEHRO LFNL*OREDO VHWWLQJV ZKLFK DSSO\ W
VKDUHV DUH FR QHX VIHRHMQ & RQ4JXUH

JLIXUH VKRZV WKH FRQ4JXUDWUIREG VAUWXHP@ DQIGIHY WKH FRQ4JXUDWLRQ RSWLRQV |
YLFH

key



6°22L a RRXk@I3 Ib2° :mB/2- _2H2 b2
)LJ &RQ4JXULQJ 1)6
7DEOH 1)6 &RQ4IJXUDWLRQ 2SWLRQV
 6HWWLQJ 9DOXH " 'HVFULSWLRQ
IXPEHURI| LQWHJHU 6SHFLI\KRZ PDQ\VHUYHUV WR FUHDWH -QFUHDVH LI 1
VHUYHUV DUHVORZ 7ROLPLW &38 FRQWH[W VZLWFKLQJ| NHHS W
RUHTXDO WR WKH QXPEHU RI 28D UM S RUMAS® ETN Q
DQVT
6HUYH 8'3 1)BKHFNER] 6HW LI 1)6 FOLHQWY QHHG WR XVH 8'3
FOLHQWYV
%LQG -3$%G GURS GRZQ BHOHFW -3 DGGUHVVHY WR OLVWHQ RQ IRU 1)6/UHTXHV
GUHVVHV DUH XQVHW 1)6 OLVWHQV RQ DOO DYDLODEOH|DGGUHYV
$OORZ QRQ BRRMWNER] 6HW RQO\LI UHTXLUHG E\WKH 1)6 FOLHQW
PRXQW
(QDEOH 1)8YFKHFNER] 6HW WR VZLWFK IURP 1)6Y WR 1)6Y 7KH GHIDXOW LV 1.
1)6Y RZQHUFKHFNER] *UD\HG RXW K@IDEOMNW I)BYHOHFWHG DQG LQ WXUQ JUD
VKLS PRGH[O IRU 6XSSRUW! ZKRREWLV LQFRPSDWLEOH 6HW WKLV RSWL
1)6Y VXSSRUW LV QHHGHG ZLWKRXW UHTXLULQJ WKH FOLHQ
XVHUV DQG JURXSV
SHTXLUH .HFKHFNER] 6HW WR IRUFH 1)6 VKDUHV WR IDLO LI WKH .HUEHURV WL
EHURV IRU
1)6Y
PRXQWG |[ELQWHJHU 2SWLRQDO 6SHFLI\WRKKGROW WKDW
SRUW KWWSV ZZZ IUHHEVG RUJ FJL PDQ FJL"TXHU\ PRXQV
WR
*QMIBMmM2/ QM M2ti T ;2

keR



6°22L a RRXk@I3 b2 :mB/2- _2H2 b2 RRXKkK

- BHWWLQJ
USF VWDW

ELQG SRUW

9DOXH
GLQWHJHU

h #H2 RkXe

+QMiBMm2/ 7°QK T 2pBQmb T ;2
'HVFULSWLRQ

2SWLRQDO 6SHFLI\WEH SRDW @ KDW
KWW SV
WR

ZZZ IUHHEVG RUJ FJL PDQ FJL"TXHU\ USF V

J\ USF O

USF ORFNG LQWHJHU 2SWLRQDO 6SHFLI\WEKH SRBEWGVKDW

ELQG SRUW KWWSV ZzZzZ IUHHEVG RUJ FJL PDQ FJL"TXHU
WR

6XSSRUW ! FKHFNER] 6HW WKLY RSWLRQ LIDQ\XVHUV DUH PHPEHUYV

JURXSYV XVHIXOLQ $ HQYLURQPHQWY 1RWH WKLV DYV,

LVFRQ4IJXUHG FRUUHFWO\RQ WKH 1)6 VHUYHU

RI'PRUH
VXPHV J

/RIPRXQW

GFKHFENER]

(ODEOH ORJBRRQ RIG

USF ORFNGQ

USF ORFKWWSYVY 7Z7ZZ IUHHEVG RUJ FJL PDQ H

UHTXHVWYV KWWSV 7ZZZ IUHHEVG RUJ FJL PDQ FJL"TXHUW\ PRXQ\V
E\ VIVORJ

/IRIJIUSF VWDMKGIFNER] (QDEOH ORJUEQJIVRNDW G

DQG KWWSV 7ZZZ IUHHEVG RUJ FJL PDQ FJL"TXHUW\ USF V

JL"TXHU

UHTXHVWYV E\ VI\VORJ

IRWH)6Y VHWV DOO RZQRIBR/EL Y WERRGNU DQG JURXS GR QRW PDWFK RQ FOLHQW DQ

RkXRyYy _

bvM+

6HUYLFSHW QN XVHG WR FRQ4JXUH DQ UVV\QF VHUYHU ZKHQ XV L QaVU ¥ FQIRRFBRGXIOOHR BRIG

SDJH

IRUD FRQ4JXUDWLRQ H[DPSOH

7KLV VHFWLRQ GHVFULEHV WKH FRQ&8ITXODINVEQH REMDRGWM Q WKRIGXOHV

RkXRyYyXR *QM};m 2 bvM+/

JLIXUH VKRZV WKHUV\QFG FRQ4JXUDWLRQ VFUH IR WYXILFH{MY RRRHAMKHGE |UR P

k ek



6°'22L a RRXk@I3 b2 :mB/2- _2H2 b2

)LJ 5VIQFG &RQ4JXUDWLRQ

7TDEOH VXPPDUL]HV WKH FRQ4JXUDWLRQ RSWLRQV IRUWKHUV\QF GDHPRQ

7DEOH 5VIQFG &RQ4JXUDWLRQ 2SWLRQV
| 6HWWLQJ 9DOXH  '"HVFULSWLRQ
7&3 3RUW | LQWHJHU BRUWSRDODMMR OLVWHQ RQ GHIDXOW LV
$X[LOLDU\SBWULQJ (QWHUDQ\DGGLWLRQDO BDUDRHWRHWUIV IURP
UDPHWHUYV, KWWSV ZZZ IUHHEVG RUJ FJL PDQ FJL"TXHU\ UV\QF

RkXRyXk bvM+ JQ/mH2b

JLIXUH VKRZV WKHFRQ4JXUDWLRQ VFUHHQ WKDHD S5 FEBA ¥ 8l RVGIAI R TN QFW L Q J
ORGXMDH G FOISENLQJ

7TDEOH VXPPDUL]HV WKH FRQ4JXUDWLRQ RSWLRQVDYDLODEOH ZKHQ FUHDWLQJD U

kej



6°22L a RRXk@I3 b2 :mB/2- _2H2 b2 RRXKkK

yLJ $GGLQJDQ5V\QF ORGXOH
7DEOH 5VIQF ORGXOH &RQ4JXUDWLRQ 2SWLRQV
 6HWWLQJ 9DOXH " 'HVFULSWLRQ
1DPH VWULQJ ODQGDWRU\ 7KLV LV UHTXLUHG WR PDWFK WKH VHWWL
&RPPHQW | VWULQJ 2SWLRQDO GHVFULSWLRQ
3DWK EURZVH EXWWR®QURZVH WR WKH SRRO RUGDWDVHW WR KROG UHFHLYH
$FFHVVORGIURS GRZQ PHGXRLFHGIPDE DQG SWIDGHR RANLWH 2QO0\

OD[LPXP FR
QHFWLRQV

QLQWHJHU

LV XQOLPLWHG

8VHU

GURS GRZQPH@GKWOHFW WKH XVHU WR FRQWURO 40HWUDQVIH

Uv WR D (

*URXS

GURS GRZQPHGKOHFW WKHJURXS WRFRQWURO 40HWUDQVI

HUV WR L

+RVWYVY $0Q0

RZWULQJ

KWWSV 7Z7ZZ IUHHEVG RUJ FJL PDQ FJL"TXHU
SDWWHUQV ZLWK D VSDFHRU QHZOLQH 'HIDX(

2SWLRQDO SDWWHUQV WR PDWFK WRWD\QCRZFKRRMWYV DF

U\ UV\QF
DWV WR H

+RVWV 'HQ

VWULQJ

KWWSV 7Z7ZZ IUHHEVG RUJ FJL PDQ FJL"TXHJ
SDWWHUQV ZLWK D VSDFHRU QHZOLQH 'HIDX(

2SWLRQDO SDWWHUQV WR PDWFK WRVWGRQGKRR/(WYV DFFF

U\ UV\QF
YWV WR H

$X[LOLDUNSBWULQJ

UDPHWHUYV

(QWHUDQ\DGGLWLRQDO SDUDRHWRUNV [URP
KWWSV ZZZ IUHHEVG RUJ FJL PDQ FJL"TXHU

U\ UV\QF

ke9



6°'22L a RRXk@I3 b2 :mB/2- _2H2 b2

RKkXRR aj

6 LVDGLVWULEXWHG RUFOXVWHUHG 40HV\VWHP SURWRFRO FRPSDWRLBOH ZLWK $1F

VHUYLFHXYHRWWSYV

PLQLR LR WR SURYLGH 6 VWRUEDIHKIRFK WMBGHII WK I ) &HHOL\S

YLGHVIHDWXUHY EH\RQG WKH OLPLWV RIWKHEDVLF $PD]JRQ6 VSHFL4FDWLRQV

JLIXUH VKRZVWKH®6 VHUYLFHFRQ4JXUDMLIR@QXFRHUHIIBYEKH FRQ4IJXUDWLRQRS
WHU FRQ4JXULQJ WKH6 VBHYYERHVWDUW LW LQ

yLJ &RQ4JXULQJ 6
7DEOH 6 &RQ4IJXUDWLRQ 2SWLRQV

| 6HWWLQJ 9DOXH  'HVFULSWLRQ

-3$GGUHVNVNGURS GRZQ PHQ@AWHU WKH -3 DGGUHVV WR UXQ WKWWY WKHIVHENHU WR
OLVWHQ RQ DOODGGUHVVHYV

3RUW VWULQJ (QWHU WKH 7&3 SRUW RQ ZKLFK WR SURYLGH W|KH 6 VH!

$FFHVV .H\| VWULQJ (QWHU WKH 6 XVHU QDPH 7KLV XVHRQM®SRRYW FRQW
PHULF FKDUDFWHUV DQG EHEHWZHHQ DQG FKDUDFV

6HFUHW .H{ VWULQJ (QWHU WKH SDVVZRUG WR EH XVHG E\FRQQHFWLQJ6 V
PXVW FRRWIMM@QSKDQXPHULF FKDUDFWHUV DQG EH DW C
PRUHWKDQ FKDUDFWHUV ORQJ

&RQ4UP 6HFVWWLQJ 5H HQWHU WKH 6 SDVVZRUG WR FRQ4UP

.H\

*QMIiBMm2/ QM M2ti T ;2

ke8



6°22L a RRXk@I3 b2 :mB/2- _2H2 b2 RRXKkK

h #H2 RKXN +QMiBMm2/ 7°QK T 2pBQmb T ;2

- BHWWLQJ 9DOXH " 'HVFULSWLRQ

"LV N EURZVH "LUHFWRU\ ZKHUH WKH 6 40HV\VWHP ZLOO EH PRXQWH
GLUHFWRU\DQG DOO VXE GRIUMLFRV REJQ HR/ \I/ ¥ DHA SIRU D W
GDWDSBYH IRUOLQLR WRDYRLG LVVXHV ZLWK FRQS5|
SHUPLVVLRQV RURZQHUVKLS

(QDEOH FKHFNER] 6HW WR HQDEOH WKH ZHE XVHU LQWHUIDFH IRU WKH 6

%URZVHU

&HUWL4AFDWEURS GRZQ PH@BG WIGH FHUW [SIDDAWH WR EH XVHG IRUVHFXUH 6 FRQ
WLRQYV

RkXRk aXJX X_XhX

60%57 RUBHOI ORQLWRULQJ $QDO\VLV RWWSNSRMQ/ZONLZSHGQOBR RRD ZLNL 6 0
LQGXVWU\VWDQGDUG IRUGLVN PRQLWRULQJDQG WHVWLQJ 'ULYHVFDQEHPRQLW
W\V\SHV RI VHOI WHVWV FDQ EH UXQ WR FKHFN WKH GULYH KHDOWK

THVWV UXQLQWHUQDOO\RQ WKH GULYH ORVW WHVWYV FDQUXQDW WKHVDPH WLPH
WHVWFDQ JUHDWO\UHGXFH GULYH SHUIRUPDQFH VR WKH\VKRXOGEHVFKHGXOHG
LQQRUPDO XVH -WLVYHU\LPSRUWDQW WRDYRLG VFKHGXOLQJGLVN LQWHQVLYH
VFKHGXOH®6 0 $57 WHVWVWRUXQDWWKHVDPHWLPH RUGSUHHUBODIH HYHQ RQ \

2 SDUWLFXODULQWHUHVW LQ D 166 RDWERIER® 1$QBW7D WHH WM 'HWDLOV YDU\ EHWZH
PDQXIDFWXUHUKRBERWW JHQHUDOO\ GRHV VRPH EDVLF WHVWV RI D G UR@W MAKBD W W D
VFDQV WKH HQWLUH GLVN VXUIDFH DQG FDQ WDNH VHYHUDO KRXUV RQ ODUJHU GUL

JUHHIPP$6VHYV WRBHUWE®WWSY ZZZ VPDUWPRQWRROV RUJ EURZVHU WUXQN VPDUWEF
WR PRQLWRUG6 0 $5 7 LQIRUPDWLRQ LQFOXGLQJGLVN WHPSHUDWXUH $FRPSOHYV

6FKHGXOLQJZKHQ 6 0 $5 7 WHVWVDUHUXQ 6 0 $5 7 WHWNWDUS BUHDWHG E\
THVWQG FOISFNLQJ

(QDEOLQJRU GLVDEOLQJ®6 0 $57 IRUHDFKWRVUDPRREKURVBWRRQILQV HQDEC
GHIDXOW IRUGLVNV WKDW VXSSRUW®6 0 $ 5 7

&KHFNLQJWKH FRQ4JXUDWLRQRIWKH®6 0 $ 57 VHUYLFHDV GHVFULEHG LQ WK
6WDUWLQJWKH 6 0 $ GHU WIHFWHWLFH LQ
JLIXUH VKRZV WKHFRQ4JXUDWLRQ VFUHHQ WKBWYILFSHDY ¥ R WRUIKQIHFNLQJ

kee



6°'22L a RRXk@I3 b2 :mB/2- _2H2 b2

yLJ

6 0$57&RQ4IXUDWLRQ 2SWLRQV

IRWHINBSUBNHYV XS DW WKH BR& & NX-UHEWUFKHEGNY WKH WLPHYTDRRNQE DXPBG/LQHVWYV
WR VHHLIDWHVWPXVWEHILQ 6LQFHWKHVPDOOHVW WLPHLQFUHPHQW IRUD WHYV

&KHFN - QY\DHOUXDIOLIKHU WKD Q

PLQXWH V &KRHF N [-DEM/EMHNDI BRRKGIX WHY DQG WKH VP DL

WHVW WR HYHU\ KRXU WKHWHVW ZLOO RQO\ E N BJSXEEHONHURWMLZYRD KMRHXWVUN YBFHIRA DIKZ/RH K R >

7TDEOH VXPPDUL]HVWKHRSWLRQVLQWKH®S6 0$5 7FRQ4JXUDWLRQ VFUHHQ

| BHWWLQJ
&KHFN -QW

7TDEOH 6 0$57&RQ4IXUDWLRQ 2SWLRQV

9D O XH |
HLLDADJ H U

'"HVFULSWLRQ

DUHFRQ4JXUHG WR UXQ

3RZHU ORGHGURS GRZQ PH

1T@HVWY DUH QRW SHUIRUPHG LI WKH VA\VWHP HQ
PRGH &KRLFHMYVHE@HBE®WDQ®RHE\GOH

&HOVLXV

ROG 'HIDXGWVRIEOHV WKLV RSWLRQ

&ULWLFDO

LOWHIJHU LQ G
&HOVLXV

LV KLIKHUWKDQ WKH WKUHS KRDEO HY/I B XKQ W R

*QMIiBMm2/ QM

'"HAQH LQ PLOQXWHY RKRERDWWQYDWHY WR FKHEN LI DQ\ V

WHUV W

5 7UHSHF

'L *HUHQFH| LQWHJHU LQ GHXRWHHY QXPEHU RI GHJUHHV LQ &HOVLXV 6 0 $
&HOVLXV DWXUHRIDGULYH KDV FKDQJHG E\1 GHJUHHV &HOVLX\
SRUW 'HIDXAOWREOHV WKLV RSWLRQ
-QIRUPDWILR@MMHIHU LQ GHIWWMHHY D WKUHVKROG WHPSHUDWXUH LQ &HOVLEXV 6 0

DORJOHYHORI/2*B-1)2 LI WKH WHPSHUDWXUH LV KLJK

HQUWHHY D WKUHVKROG WHPSHUDWXUH LQ &HOVLXV 6 0
ZLWK D ORJOHYHORI/2*B&5-7DQG VHQG DQ HPDLO LI W

WLRQ
M2ti T ;2

ke

d



6°22L a RRXk@I3 b2 :mB/2- _2H2 b2 RRXK

h #H2 RkXRy +QMiBMm2/ 7' QK T 2pBQmb T ;2
 6HWWLQJ 9DOXH 'HVFULSWLRQ

(PDLO VWULQJ (QWHU HPDLO DGGUHVV WR UHFHLYH 6 0 $ 5 7 [ DOHUWYV
UDWHPXOWLSOHHPDLODGGUHVVHYV

RKkXRj aJ"

7TKHVHWWLQJV FRQ4JXUHG ZKHQ FUHDWLQJ 60% VKDUHY DUHVSHFL4F WR HDFK FRC
FUHDWHG E\ QD Yol KIDWLIQUWRZYV 60% EXPAHOISFNLE-@Q@QIFRQWUDVW JOREDO VHWWLQJ
WR DOO 60% VKDUHYV D UGHHAROQ4&GBWHH &R @4 I XUH

IRWHSIWHU VWDUWLQJ WKH 60% VHUYLFH LW F DRDNVDWNH VEHNYRHW/HQ PHILCCHAMH R KR U WKt
KWwSVv Zzz VDPED RUJ VDPED GRFV ROG 6DPED +2:72 1HWZRUN%URZVLQJ KWF
WKH)UHHIY$SSWHP WR EHFRPH DYDLODEOHLQ :LQGRZV ([SORUHU

JLIXUH VKRZV WKHJOREDO 60% FRQ4JXUDWLRQ RSWLREVH KZ KK D B R @4-0\KRWLVE HREQL
VFUHHQ LV UHDOO\ DPERGQGWRMNQBESWR ZZZ IUHHEVG RUJ FJL PDQ FIJL"TXHU\ VPE FR

yLJ *OREDO 60% &RQ4JXUDWLRQ

ke3



6°22L a RRXk@I3 Ib2° :mB/2- _2H2 b2
7DEOH *OREDO 60% &RQ4JXUDWLRQ 2SWLRQV
6HWWLQJ 9DOXH  '"HVFULSWLRQ
1HW%-26 1IDFWULQJ $XWRPDWLFDOO\SRSXODWHG ZLWK WKH RULJLQDO KR’
/ILPLWHG WR  FKDRXDOWFEHHE Ve HWH QW tBR R WIRK S
QDPH
THW%-26 $SOVBNULQJ (QWHUDQDOLDV /LPLWHG WR FKDUDFWHUV
"RUNJURXS VWULQJ OXVW PDWFK WKH :LQGRZV ZRUNJURXS QDPH 7KLV VHW
WKHWLYH 'LUSDFMR U\V/RIB SDJIH VHUYLFHLV|UXQQLQ
"HVFULSWLURWWULQJ (QWHUD VHUYHU GHVFULSWLRQ 2SWLRQDO
(QODEOH60%FKHFNER] $OORZOHJDF\60% FOLHQWY WR FROQHBWMW R WKH VHU
VXSSRUW QRW VHFXUH DQG KDV EHHQ GHSUHFDRVIHRGVES O FURV R |
60% KWWSV ZZZ L[V\VWHPV FRP EORJ OLEUPU\ GR C
26 &KDUVHWSURS GRZQ PHQKH FKDUDFWHU VHW 6DPED XVHV ZKHQ FRPPXQLFDWL
'LQGRZV [ O( FOLHQWVW&3HIDXOW LV
81—, &KDUVHGBW RS GRZQ PHOIKIDXO8 )L ZKLFK VXSSRUWV DOO FKDUDFWHUV LQ DOO
/JRI/HYHO | GURS GRZQ PH@XRLFHDWHP XIR UP DRAH E X J
8VH VIVORJ REBFNER] 6HW WR ORJ DXWKHQW L RDB\SL R ® HDN D XLEWRITB D|G R |
WKH GHIDX\B® RfMPH TBNCB MPH TNCE
/RFDO ODVWHRKHFNER] 6HW WR GHWHUPLQH LI WKH VIVWHP SDUWLFLS/DWHV LG
DEOH ZKHQ QHWZRUN FRQWDLQV DQ $' RU /'$3 VHUYHU ¥
GRZV PDFKLQHV DUH SUHVHQW
"RPDLQ /R | FKHFNER] BHW LILWLVY QHFHVVDU\WR SURYLGH QHWORJLQ VHUY
JRQV FOLHQWYV
7LPH 6HUYHBKRIBNER] 6HW WR GHWHUPLQH LI WKH VIVWHP DGYHUWLVHV LWV
'RPDLQ 'LQGRZV FOLHQWYV 'LVDEOH ZKHQ QHWZRUN FRQWDLQ
VHUYHU
*XHVW $SFFRGQWS GRZQ PH@GKROHFW WKHDFFRXQW WR EH XVHG IRQRERGW|DFFHVV
FRXQW PXVW KDYH SHUPLVVLRQ WR DFFHVV WKH VKDU'
*XHVW $FFRXQW XVHU LV GRIRERGAG UHVHWV WR
$GPLQLVWUDWRY\GRZQ PHQKPEHUV RI WKLV JURXS DUH ORFDODGPLQV DQG DXWR
*URXS LOHJHV WR WDNH RZQHUVKLS RIDQ\40HLQ DQ|60% VKD
VLRQV DQGDGPLQLVWHU WKH 60% VHUYHU WKURXJK W
DJHPHQW 00& VQDS LQ
YLOH ODVN | LQWHJHU 2YHUULGHV GHIDXOW 40H FUHRWLRRURADWNHRI 40 HV Z LW
UHDG DQG ZULWH DFFHVV IRUHYHU\ERG\
"LUHFWRU\[ODQAMHJHU 2YHUULGHV GHIDXOW GLUHFWRUYZRURKD MLRQVED &N RH F
WRU\UHDG ZULWHDQG H[HFXWHDFFHVV IRUHYHU\ER
$OORZ (PSWFKHFENER] 6HW WR DOORZ X VEOVASRHSUSIWVRPSWHG IRU D SIDVVZRU
3DVVZRUG SHTXLUHV WKH XVHUQDPH SDVVZRUG EH WKH YDPH DV
DFFRXQW
$X[LOLDU\BDWULQJ $GG DDNC DPREWLRQV QRW FRYHUHG HOVH
UDPHWHUYV, ZKHUH LQ WKLV VWU HHQ P&EHH X L G H
KWWSV ZZZ RUHLOO\ FRP RSHQERRN VDPED ERRN C
DGGLWLRQDO VHWWLQJV
81—; ((WHQ| FKHFNER] 6HW WR DOORZ QRQ :LQGRZV 60% FOLHQWYV WR DFFHVYV
VLRQV KDUG OLQNV KDV QR H*HFW RQ :LQGRZV FOLHQWYV
~HURFRQI VKBHBRNER] (ODEOHLIODF FOLHQWY ZLOOEHFRQQHFWLQJ WR WKH
GLVFRYHU
+RVWQDPH FKHFNER] 6HW WR DOORZ XVLQJ KRVWQDPHYV UDWKHRWWIDQ -3 DG
ORRNXSV $OORZRVWY 4HIDGV RID60% VKDUH 8QVHW LI +3 DGGU!
XVHG WR DYRLG WKH GHOD\RI D KRVW ORRNXS
$OORZ ([HAXMKH FNER] 'KHQ VHW 6DPEDDOORZV WKH XVHU WR H[HFXWH D 40H
$0ZD\V SHUPLVVLRQV DUH QRW VHW WR H[HFXWH
*QMIiBMm2/ QM M2ti T ;2

keN



6°22L a RRXk@I3 b2 :mB/2- _2H2 b2 RRXKkK

- BHWWLQJ

9DOXH

2EH\3DP 5H FKHFNER]

h #H2 RkXRR

+QMiBMm2/ 7°QK T 2pBQmb T ;2
'HVFULSWLRQ
8QVHW WR DOORZ FURVV GRPDLQ DXWKHQWLF

DWLRQ |

VWULFWLR|QV WR EHPDQDIJHGRQDQRWKHU IRUHVW 8QVHWWLQJ WK|
SHUPLVVLRQV WR EH GHOWUIDMW HGSHIFRMR U\ XVHUV
DQGJURXSV WR GRPDLQ DGPLQVRQDQRWKHU|IRUHVW

17/0Y $XWKFKHFNER] 6HW WR DOORZ 17/0Y DXWKHQWLFDWLRQ 5HTXLUHG E

DQG VRPHWLPHV E\FOLHQWV LQ ODWHU YHUVL

RQV RI :|

%LQG -3%$G FKHENER[HV 6HOHFW WKH -3 DGGUHVVHV 60% ZLOO OLVWHQ IRU %R

GUHVVHYV GUHVVHV DUH VXSSRUWHG

5DQJH/RZ | LQWHJHU 7TKHEHJLQQLQJI8-" *~"IRU ZKLFK WKLV VAIVWHP|LV DXW
8-"*~"ORZHU WKDQ WKLV YDOXHLVLIJQRUHG BSURYLGL
DFFLGHQWDO 8-' *~' RYHUODSV EHWZHHQ ORFDO DQG L

5DQJH +LJKH LQWHJIHU 7TKHHQGLQJ8-" *~"IRU ZKLFK WKLV VA\VWHP LV DXWKRU
8-" *~"KLJKHU WKDQ WKLV YDOXHLV LIQRUHG |[SURYLG

DFFLGHQWDO 8-' *~' RYHUODSV EHWZHHQ ORFDO DQG L

&KDQJHVWR60% VHWWLQJY WDNHH*HFW LPPHGLDWHO\
VHUYHU QHIRWLDWHD QHZ VHVVLRQ

&KDQJHV WR VKDUH VHWW

I1RWHR QRW VH®/LWKHAWRU\ QDP B ¥ DEXHOLPHU\ 3SDUVOHPWWRIBL HUHQFHYV LQ KRZ /LQX[ D
KDQGOH 40H GHVFULSWRUYV GLUHFWRU\QDPHFDFKLQJLY GLVDEOHG RQ %6' V\VWH

IRWHO0%SDJH FDQQRWEH GLYPEOWIG'ZKEDMIRU\ LY HQDEOHG

RkXRjXR h"Qm#H2b?QQiBM; aJd"

'RQRWFRQQHFW WR 6 6B QGBGHI/RDFRW DGG WKH URRW XVHU LQ WKH 60% XVHU GDWI
ULWNLPSOLFDWLRQVLQ DWWHPSWLQJWRGR VR DQG 6DPED DQG ODWHU WDNH PH
SURGBWVHI@DIFDL@OUMN COD@QBSTFFE®HSEIJUlI FSSPS /5@45"564@830/HVIURWSEO3%

6DPED LV VLQJOH WKUHDGHG VR &38 VSHHG PDNHV D ELJGL*HUHQFHLQ 60% SHUIRL
FRUHRUJUHDWHU VKRXOG EHFDSDEOHRIKDQGOLQJVSHHGV LQ H[FHVV RI *E /$1 ZK
$SWRPVDQG $0' & V( ( ZLOOQRWEHDEOHWRDFKLHYHPRUH WKDQ DERXW (
WKDW RWKHU ORDGVY VXFKDV =)6 ZLOODOVR UHTXLUH &38 UHVRXUFHV DQG PD\ FDX'
RSWLPDO

6DPEXVLWH SDRKDHFPHWHU KDV EHHQ UHSRUWHG WR LPSURYH ZULWH SHUIRUPDQFH |
EHDGGHG WR[WKIHD U\ SDUBDCEWHWHWDQ LQWHIHU YDOXH ZKLFK LV DPXOWLSOH RI B6é
WRDYRLG PHPRU\IUDJPHQWDWLRQ 7KLV ZLOOLQFUHDVHG6DPED VPHPRU\UHTXLU
WHPV ZLWK OLPLWHG 5%0

'LQGRZV DXWRPDWLFDOO\FDFKHV 40H VKDULQJLQIRUPDWLRQ -1FKDQJHV DUHPD
VLRQV RID SRRORU GDWDVHW EHLQJ VKDUHG E\60% DQG WKH VKDUH EHFRPHV LQD|
‘:LQGRZV V\VWHP $OWHUQDWIBGU X\THU \EF @RV SHKH FRPPDQG OLQH WR FOHDU WKH
VLRQV

'LQGRZVDOVR DXWRPDWLFDOO\FDFKHVY ORJLQLQIRUPDWLRQ 7R UHTXLUH XVHUV
UHGXFH WKHFDFKHVHWWLQJVRQ WKHFOLHQW FRPSXWHUV

KHUH SRVVLEOH DYRLG XVLQJD PL[RIFDVHLQ 40HQDPHYV DV WKL V5RDQ)HIX\DHVF R Q
LQIJDQGUHVROYLQJ4O0OHQDKWWSVWKZZPREWDHLOO\ FRP RSHQERRN VDPED ERRN FK
LQPRUHGHWDLO

-1 DSDUWLFXODU XVHU FDQQRW FRQQHFW WR D 60% VKDUH HQVEKKMHWDKMIHUS BV V&R
GRHV KDYH WKH XVHU FKDQJH WKH SDVVZRUG DQG WU\DJDLQ

kdy



6°'22L a RRXk@I3 b2 :mB/2- _2H2 b2

- SHUPLVVLRQV ZRUN IRU :LQGRZV XVHUV EXW QRWSIRUY ( W/ HZAY)Q\RHMIANYV W D U @/LL\QD B/DK
60% VHUYLFH

I WKH 60% VHUYLFH ZLOO QRW VWD UWK & Q MK LV WRPFADHIA WKRHUH LV DQ HUURU LQ
WLRQ

UFTUQBSN VTS MPDBM FUD TNC DPOG

-l FOLHQWY KDYH SUREOHPV FRQQHFW LEGUWRFEAK &GRQVEBD QKB YIHRRWM. BRHUKIHW P D [
LPXP SURWRVR®B®OWR

8VLQJD GDWDVHW IRU 60% VKDULQJ LV UHFRPPHQGHG :KHQ FU H®KNDLUQH IMKISHIGD W D \
WR :LQGRZV

'R QRYWBINPWR DWWHPSW WR 4] WKH SHUPLVVLRQVRQD60% VKDUHDV LW GHVWUR
ZD\WR PDQDJH SHUPLVVLRQVRQD60% VKDUHLV WRPDQDJH WKH VKDUH VHFXULW\
RZQHU RI WKH VKDUH RUD PHPEHU RI WKHJURXS WKDW RZQV WKH VKDBHRBRGR VR

WLBIQG QDY LJID VeH MXRWDKEH — 1 WKH $&/V DUH DOUHDG\GINPE UEBH® D\EH/ K@B G WR 4]

WKHP 7XSOBDMRBKHGSDJH IRUXVDIJHLQVWUXFWLRQV
TKERPPRQ (UUKWWSY ZZZ VDPED RUJ VDPED GRFV ROG 6DPED +2:72 GRPDLQ
PHPEHU KWPO LG VHFWLRQ RIWKH 6DPED GRFXPHQWDWLRQ FRQWDLQV DGGL

7TKH 6DPEDUIRUPDQFH RXWWE&V ZLNL VDPED RUJ LQGH[ SKS 3HUIRUPDQFHB7XQLQJ
WR LPSURYH SHUIRUPDQFH

'LUHFWRU\OLVWLQJVSHHGLQIROGHUV ZLWK D ODUJH QXPEHU RI 40HV LV VRPHWLF
KHOSLPSURYH WKH SHUIRUPDQFH +RZHYHU FKDQJLQJ WKHVHVHWWLQJVY FDQ D+H
DUHDGHT®RDOWRHW FKDQJH WKHVH VHWWLQJV XQOHVV WKHUH LV DVSHFL4F QHHG

+RVWQDPH /RRKXBM FIDQ DOVR KDYH D SHUIRUPDQFH SHQDOW)\ :KHQ QRW QHHG
DEOHG RU UHG XF®IGEIQOWKE VHUYSBHHRSWLRQV

ODNH 6DPED GDWDVHWYV FDVH L QVHHY & MQ WIIRBEVAQWEKMWWQWHIHDWLQJ WKHP 7KLV
SURSHUW\ALV RQO\DYDLODEOH ZKHQ FUHDWLQJD GDWDVHW -WFDQQRW EH FK
VXFK GDWDVHWY EDFN XS WKHGDWD FUHDWHDQHZFDVH LQVHQVLWLYH GDWI
VKDUH OHYHO DX[L O FDW\HS\DHIQWPIHWHKH QWB EHWKH GDWD IURP WKH ROG RQH RQW
GDWD KDV EHHQ FKHFNHG DQG YHUL4HG RQ WKHQHZ VKDUH WKHROGRQHFDQ E

-l SUHVHQW UHPRYHRSWLRQVIRUH[WHQGHG DWW K LEXVDHY DIEDIHD WWAU L E X
IRUWKH VKDUH

'LVDEOH DWPOTDEMBNWRVVLEOHKIDQUW KHSDVUIHQJY ODQ\KDYH SHUIRUPDQFH RYHI

RkXR9 aLJS

6103 6LPSOH1IHWZRUNODQDJHPHQW 3URWRFRO LV XVHG WRPRQLWRUQHWZRUN LC
ZDUUDQW DGPLQLVWUDWLYHXOWHNHQ WL WSHHQAKM® VOQPS VRXUFHIRUJH QHW WF
:KHQ VWDUWLQJ WKH 6103 VHUYLFH WKLV SRUWZVYOOVHPHQDEOHG RQ WKH )UHH1$6

8'3 OLVWHQV KHUH IRU6103 UHTXHVWYV
$YDLODEOH 0-%6 DUHTGRWPIVBING TI(BSF TONQ NJCT
JLIXUH VKRZV WHKBHYILFEHVWV3 &RQ4IXBHHHQEEOH VXPPDUL]HV WKHFRQ4JXUDWLRQ R

kdR



6°22L a RRXk@I3 b2 :mB/2- _2H2 b2 RRXKkK

yLJ &RQ4JXULQJ 6103
7DEOH 6103 &RQ4JXUDWLRQ 2SWLRQV
6HWWLQJ 9DOXH  '"HVFULSWLRQ
/IRFDWLRQ | VWULQJ 2SWLRQDO GHVFULSWLRQ RI WKH V\VWHP ORFDWLRQ
&RQWDFW | VWULQJ 2SWLRQDO (QWHUWKHDGPLQLVWUDWRU HPD|LODGGU
&RPPXQLW\ VWULQJ "HID X OSWEVRLKED QJH WKLV IRU VHF X UKW \YDHDMRRVQ
RQO\FRQWDLQ DOSKDQXPHULF FKDUDFWHUV [XQGHUV
DQG VSDFHV /HDYHHPSW\IRU6103Y QHWZRUNV
6103 Y 6XS FKHFENER] 6HW WR HQDEOH VXSSRUW IRU 6103 YHUVLRQ
SRUW
S8VHUQDPH| VWULQJ 200\ DSS®UAY YI 6XSERWWW 6SHFLI\WKH XVHUQDPH W
UHJLVWHU ZLWK WKLV VEB ¥ GFHR KRMMWS WR HW
VQPS VRXUFHIRUJH QHW GRFV PDQ VQPSG FRQI KWPC
PDWLRQ DERXW FRQ4JXU I$SQWW K QWD 6 BBKWZ R USH
BULYDF\3URQERAR®F\ 3DVYI$SECDVH
$SXWKHQWLFOWRB GRZQ PHQRO\DSS®UAY Y| 6XSERVWWDEOHG &IRLRW ® UH
7\SH
3DVVZRUG| VWULQJ 200\ DSS@UAY YI 6XSERWWDEOHG (QWHUDQG|FRQ4UP
ZRUG RI DW OHDVW HLJKW FKDUDFWHUV
BULYDF\3URGUWRRS GRZQ PHQRO\DSS®URAY Y| 6XSERUWWDEOHG &SRGRHE DUH
FRO
3ULYDF\ VWULQJ —TQRW VS HBEMHIRVYEVHG
3DVVSKUDVYH
*QMIBMm2/ QM M2ti T ;2

kdk



6°'22L a RRXk@I3 b2 :mB/2- _2H2 b2

h #H2 RkXRk +QMiBMm2/ 7°QK T 2pBQmb T ;2

- BHWWLQJ 9DOXH " 'HVFULSWLRQ
$X[LOLDU\BMWULQJ (QWHU DGGLOMWHR® B BQ |
UDPHWHUYV KWWSV ZZZ IUHHEVG RUJ FJL PDQ FJL"TXHU\ VQPSC

WLRQV $GG RQHRSWLRQIRUHDFK OLQH
/RI/HYHO | GURS GRZQ PH@XRLFHYV UDQJH IURP WKH QF BV WHQER WKW BHRANNV
EXJ

=HQRYXWWSV ZZZ ]JHQRVV FRP SURYLGHV D VHDPOHVVPRQLWRUERGDOOWGLFH WK
TUXH1$6 =HQRWMWSYV ZZZ JHQRVV FRP SURGXFW JHQSDFNV WUXHQDYV

RkXR8 aa>

6HFXUH 6KHOO 66+ LV XVHG WR WUDQVIHU 40HV VHFXUHO\RYHUDQ HQFU\SWHG Qt
VI\VWHP LV XVHG DV DQ66+ VHUYHU WKH XVHO+LEKOWKH\Q NWRZRUNURX VW XVH
KWWSV HQ ZLNLSHGLD RUJ ZLNL &RPSDULVRQBRIB66+BFOLHQWY WR WUDQVIHU

7KLV VHFWLRQ VKRZV WEKHF)RIGIHDIBDWLRQ RSWLRQV GHPRQVWUDWHY DQ H[DPSOH |
XVHUV WR WKHLU KRPHGLUHFWRU\ DQG SURYLGHV VRPHWURXEOHVKRRWLQJWLS)

JLIXUH VKRZV WHKBYILFGBH &RQ4IJXBHHHQ

IRWHIIWHU FRQ4JXULQJ 66+ UHPHBHUY BRRAVYW BNMWOUWIK® VOLG 6@ JRXZW WRRVIGDL W K
LQJEXWWRQPRYHV WR WKHULJKW ZKHQ WKH VHUYLFHLV UXQQLQJ

)LJ 66+ &RQ4IJXUDWLRQ

kdj



6°22L a RRXk@I3 b2 :mB/2- _2H2 b2 RRXKkK

7DEOH VXPPDUL]JHV WKH FRQ4JXUDWLRQ RSWLRQV 6RPI8MNYAHG UR®HHRQO\ DYD
WKHVH VHWWLQJV KBLAVSKEU BODIEPNWKRR RU FRQ4JXUH WKH VI\VWHP WR DOZD\V GLV.
E\HQDEOLQKRZKIMGYDQFHG 4 H ORSSVEL REGMIPKHE\E Y D Q FH G

7DEOH 66+ &RQ4IJXUDWLRQ 2SWLRQV
6HWWLQJ 9DOXH $GYDQF 'HVFULSWLRQ

ORGH

%LQG LQWHUIDFHOHFWLRQ X %\ GHIDXOW 66+ OLVWHQV RQ DOO LQWHUIDFH\
WHUIDFHV DUH VHOHFWHG LQ WKLV GURS GRZQ

7&3 SRUW CLQWHJHU 3RUWWR RSHQ IRU 66+ FRQQHEWG R QDXE@WMK HV W\

/RJILQ DV URRWFRKMWFN E R $VDVHFXULW\SUHFDXWLRQ URRW ORJLQV DU}

SDVVZRUG DQG GLVDEOHG EVGHIDEDMG SDVVZRUG PXVW
VHW IR W R/KWH USIV®I U V

$OORZ SDVVZREB&MDNER 8QVHW WR UHTXLUH NH\ EDVHG DXWKHQWLFDW

WKHQWLFDWLIRQ IRUDOO XVHUV 7REG\GUWTRIQDHVY HW X S
KWWS WKH HDUWK OL aVIWDWKDP SXWW\
RQ ERWK WKH 66+ FOLHQW DQG VHUYHU

$OORZ NHUEHURKMPNER X (QVXUHUEHURV 58IDIPV DEGEHURV .H\WDEV

WKHQWLFDWLIRQ SDJH DUH FRQ4JXUHG DRI BRPREQ L
FDWH ZLWK WKH .HUEHURV 'RPDLQ &RQWUROOH
HQDEOLQJ WKLV RSWLRQ

$OORZ 7&3 SRUWKRBENER 6HW WR DOORZ XVHUV WR E\SDVV 4UHZDOO UHV

ZDUGLQJ WLRQV XVLQIWKMWERLZDUGLQJI IHDWXUH
KWWSV ZZZ VIPDQWHF FRP FRQQHFW DUWLF
IRUZDUGLQJ

&RPSUHVV FRQOKRFNER 6HW WR DWWHPSW WR UHGXFH ODWHQF\RYHU V

WLRQV

6)73 ORJOHYHOGURS GRZQ X 6HOHFW\W&HRJ

PHQX KWWSV ZZZ IUHHEVG RUJ FJL PDQ FJL"TXHU'

OHYHO RI WKH 6)73 VHUYHU

6)73 ORJIDFLOIGWRS GRZQ X GHOHFW\W&R J

PHQX KWWSV ZZZ IUHHEVG RUJ FJL PDQ FJL"TXHU'

IDFLOLW\RIWKH 6)73 VHUYHU

(IWUD RSWLRQWWULQJ X $GGDQ\DGGVWKRODPRQ4J
KWWSV ZZZ IUHHEVG RUJ FJL PDQ FJL"TXHU'
RSWLRQV QRW FRYHUHG LQ WKLV VFUHHQ RQH
RSWLRQV DUHFDVH VHQVLWLYHDQG PLVVSHOC
WKH 66+ VHUYLFH IURP VWDUWLQJ

$IHZVKGBFRQKWWSY ZZZ IUHHEVG RUJ FJL PDQ FJL"TXHU\ VVKGBFRQ4J RSWLR
WKHWUD RSMHICRVQFO XGH

LQFUHD IO WKW SO LLY 166 @ WRIQFBPWLRQV WHQG WR GURS
&OLHQWOD[GMWDXWWS~\WRUHDVH WKLV YDOXH PRUH FRQFXUUHQW 66+ FRQQHFW|L

RkXR8XR a*S PMHvV

'KHQ 66+ LVFRQ4JXUHG DXWKHQWLFDWHG XVHUVTZWW 0B X NOIW B RAVERAX RRMHAFDES6 X V H
RYHUWKH QHWZRUN 8VHU DFFRXQWYV D U F B X Q BAMGURR G IFOUSFTNZRQH XAWRI U KR P H
GLUHFWRU\LV WKH SRRO RU G DAVRIPWH WU\HFHFRE® R G W R MK RHXGQW IRU WKDW XVHU
WKH 66+ ORJLQ GHIDXOWV WR WKH XVHU KRPH GLUHFWRU\ XVHUV DUHDEOH WR QD
FDQ SRVH D VHFXULW\ ULVN

-WLVSRVVLEOH WR D OORYOBGHNIRWRDOMH IHU 4OHV EHWZHHQ WKHLU ORFDO FRPSX
UHFWRU\ RQ WKHV)\WMNHHIRE6ZKLOH UHVWULFWLQJ WKHP IURP ORTVUE R FRQ@WRXW K HWK\ VWV

kd9



6°'22L a RRXk@I3 b2 :mB/2- _2H2 b2

VFHQDULRSEIRRMR®WHUOEFRSWLRQV IRU WKH X VEIUY D DQGI\WMENKID®OF SR GOI\SHD W
IRUHDFK XVHU WKDW QHHGV UHVWULFWHG 66+ DFFHVYV

7HVW WKH FRQ4JXUDWLRQ IURP DQRW KHE UQV WHPED \BLRAPPLQUEIWDKHW K 8 UIYGIE
TD@LOO ZRUN EXWO IDLO

1IRWHRPH XWLOLWLHV OLNH :LQ6&3 DQG )LOH]LOOD FDQ E\SDVV WKH VFSRQO\ VKHO
LQJWKH V\VWHP XVLQJ WKH FRPPOO®QEBEQGHW YHUVLRQV RI

RKXR8Xk h"Qm#H2b?QQiBM: aa>

.H\ZRUGV OLYVWHIBE® QKWWSYV ZZZ IUHHEVG RUJ FJL PDQ FJL"TXHU\ VVKGBFRQ4]
7KLV LV LPSRUWDQW WR UHPHPEHWUZRRCWEBERDBOXUDWLRQ ZLOO QRW IXQFWLRQ
WKH XSSHU DQG ORZHUFDVH OHWWHUV RI WKH NH\ZRUG DUH QRW DQ H[DFW PDWFK

-l FOLHQWV DUH UHFHLYLQJ UHYHUVH '16 RUWLPHRXW HUURUV DGO DWW HRMWU\ IR
WKHRVW QDPH GCBOMDERWIZRUOMREDO &RQ4JXUDWLRQ

"KHQ FRQ4JXULQJ66+ DOZD\VWHVW WKHFRQ4JXUDWLRQDVDQ66+XVHUDFFRXQW
FRQ4IJXUDWLRQDQG WKH\KDYH SHUPLVVLRQ WR WUDQVIHU 40HV ZLWKLQ WKH LQW
SHULHQFLQJ SUREOHPV WKH66+ HUURU PHVVDJHVY DUHVSHFL4FLQ GHVFULELQJ W
6KHSGDJH WRUHDG WKHVH PHVVDJHV DV WKH\ RFFXU

uBJM G WBS MPH NFTTBHFT

$GGLWLRQDO PHVVDJHV UHJDUGLQJ DXWKHWBISFRWH BYFHUMRHY DUH IRXQG LQ

RkXRe h6hS

7ULYLDO )LOH 7UDQVIHU 3URWRFRO 7)73 LVDOLJKW ZHLJKW YHUVLRQ RI)73 W\SL
40HVY EHWZHHQ PDFKLQHV VXFKDV URXWHUY LQDORFDOHQYLURQPHQW 7)73 SUF
PDQGV DQG SURYLGHY QR DXWKHQWLFDWLRQ

-l WKH )UAMMISWHP ZLOO EH XVHG WR VWRUH LPDJHV DQG FRQ4JXUDWLRQ 40HV IRU (
VWDUW WKH 7)73 VHUYLFH 6WDUWLQJWKH7)73VHUYLFHRSHQV 8'3 SRUW

JLIXUH VKRZV WKH 7)73 FRQ4JXUDWIDRE@QWVWFYXR DWGHY WKHDYDLODEOH RSWLRQV

kd8



6°22L a RRXk@I3 b2 :mB/2- _2H2 b2 RRXKkK

6HWWLQJ
'"LUHFWRU\

7DEOH
" 9DOXH 'HVFULSWLRQ

%URZVH

EXWWRQUHTXLUHD VSHFL4F GLUHFWRU\QDPH UHIHU V

yLJ 7)73 &RQ4JXUDWLRQ

7)73 &8RQ4IJXUDWLRQ 2SWLRQV

%URZVH WRLVMERUHFWRU\WR EH XVHG IRU VW

IRUGHWDLOV

RUDJH
VR WKH (

$OORZ 1HZ )LOHV | FKHFNERPHW ZKHQ QHWZRUN GHYLFHVY QHHG WR VHQG 40HV WR
DPSOH WREDFN XS WKHLU FRQ4JXUDWLRQ
+TRVW _3DGGUHAKH GHIDXOW KRVW WR XVH IRU 7)73 WUDQVIHUV (QWF
DPSOH
3RUW LQWHJHU7KH 83 SRUW QXPEHU WKDW OLVWHQV IRU 7)73 UHTXH\
S8VHUQDPH GURS BHOHFW WKHDFFRXQW WR XVH IRU 7)73 UHTXHVWV 7K
GRZQ SHUPLVVLR QLW R FWVWKRU \
PHQX
JLOH 3BHUPLVVLRQVFKHFNERBHW SHUPLVVLRQV IRU QHZO\ FUHDWHG 40HV |7KH GHI

UHDG DQG RQO\WKHRZQHU FDQ ZULWH 6RPH GHYLFH)

SHUPLVVLRQV

([WUD RSWLRQV

VWULQJ

$GG PRUH RSWLRQW SGRP
KWWSV
RSWLRQ RQ HDFK OLQH

kde
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6°22L a RRXk@I13 b2 :mB/2- _

2H2 b2

RkXRd [Sa

JUHHIPP$6VHM7 KWWSV

QHWZRUNXSVWRROV RUJ

VI\VWHP LVFRQQHFWHG WR D836 GHYLFH FRQUYWYXBIBW K&RSBHIKHIWKHYLFH LQ
JLIXUH VKRZV WKH 836 FRQ4JXUDWLRQ VFUHHQ

yLJ

836 &RQ4IJXUDWLRQ 6FUHHQ

7TDEOH VXPPDUL]JHV WKHRSWLRQVLQWKH 836 &RQ4IJXUDWLRQ VFUHHQ

1IHWZRUN 836 7TRROV WR SURYL

7DEOH 836 &RQ4IJXUDWLRQ 2SWLRQV
6HWWLQJ " 9DOXH 'HVFULSWLRQ
836 ORG H GURS 6HOMPWWHWEKH 836 LV SOXJJHG GLUHFWO\LQWR WKH \
GRZOQ 7KH 836 ZLOO UHPDLQ WKH ODVW LW H®© DWRWOMWHGRZQ
PHQX WKH VI\VWHP VKXW GOROAQVEHU R U H
“GHQWLA4HU VWULQJ 5HTXLUHG 'HVFULEH WKH 836 GHYLFH &DQ FRIQWDLQ |
ULRG FRPPD K\SKHQ DQG XQGHUVFRUH FKDUDFWHU\
"ULYHU 5HPRWH +ROORS SHTXLUHG )JRUD OLVW RIVXSSRUWWHNBREHAYLFHVR BN W
GRZQ FRPSDWLELRWWASYLVQ@HWZRUNXSVWRROV RUJ VWDEO
PHQX 7KHULYHHO G F KD QIHVRWRH Z RIVE@S 6
ORGHV VHBOWRBWHU WKH -3 DGGUHVV RI WKH V\V
WHP FRQ4JXUHG DO/DW KMN®IEH P 6 HEHRW KL V
KWWSV IRUXPV IUHHQDV RUJ LQGH[ SKS"UHVRXUFF
XSV VXSSRUW IRU VLQJOH RU PXOWLSOH IUHHQDV V|
GHWDLOV DERXW FRQ4JXULQJPXOWLSOH VI\VWHPV ZL\
*QMiBMm2/ QM M2ti T ;
kdd



6°22L a RRXk@I3 b2 :mB/2- _2H2 b2 RRXKkK

h #H2 RkXRS8

+QMiBMm2/ 7°QK T 2pBQmb T ;2

6HWWLQJ 9DOXH 'HVFULSWLRQ
3RUW RU +RVWQDPBURS S5HTXLUHG (QWHU WKH VHULDO RU86% SRUW FIRQQHFV
GRZQ 127(SDJH
PHQX (QWHU WKH -3 DGGUHVV RUKRVWQDPHRIWKH[6103 836
6103 GULYHU LV VHOHFWHG
3RUW RU +REMWRRPHH/P R W HZKRHGWWBRE ORG&M VHW|WR
60DYBWHU WKHRSHQ QHWZRUN SRUMDYYWREMH U R1 WKH
WHP 7KH GHIDXOW SRUW LV
$X[LOLDU\ 3SBDUDPHWWUYQJ (QWHUDQ\DGGLWLRQDXGRSWDRQV IURP
XSV FRQI KWWSV ZZZ IUHHEVG RUJ FJL PDQ FJL"TXHU\ XSV F
$X[LOLDU\ 3DUDPHWWUVYQJ (QWHUDQ\DGGLWLRQDXGRSWRRQV [URP
XSVG FRQI KWWSV ZZZ IUHHEVG RUJ FJL PDQ FJL"TXHU\ XSVG
"HVFULSWLRQ VWULQJ 2SWLRQDO 'HVFULEH WKH 836 VHUYLFH
6KXWGRZQ ORGH | GURS &KRRVH ZKHQ WKH 836 LOQLWLDWHYV BRSWRRY ®Q&KRLF
GRZQ EDWWIB86 UHDFKHV ORZ EDWWHU\
PHQX
6KXWGRZQ 7LPHU| LQWHJHU6HOHFW D YDOXHLQ VHFRQGV IRU WKH 836 WR ZDLW EH
GRZQ 6KXWGRZQ ZLOO QRW RFFXU LI WKH SRZHU LV U*t
WLPHU LV FRXQWLQJGRZQ 7KLV Y DEOXWRE@RE \QIHOSRSGOH. H \
LV VHBBWRRHYV RQ EDWWHU\
6KXWGRZQ &RPPDQWNULQJ] 5HTXLUHG (QWHU WKHFRPPDQG WR UXQ WR VKXW GR2Z
ZKHQ EDWWHU\SRZHU LV ORZ RUVKXWGRZQ WLPHU UX
1R &RPPXQLFDWLR®YWULQJ (QWHUD YDOXHLQ VHFRQGV WR ZDLW EHIRUH DOHUWL
'DUQLQJ 7LPH QRW UHDFK DQ\ 836 :DUQLQJV FRQWLQXH XQW|LO WKH
ORQLWRU 8VHU VWULQJ GHTXLUHG (QWHUD XVHU WR DVVRFLDWH ZLWK WKLV \
PHQGHG GHIDXOWWXVRIQ LV
ORQLWRU 3DVVZRUBWULQJ| 5HTXLUHG 'HIDXOW LV WK[I? NRRZRWD@IXWMKLY WR HQ
KDQFH VIVWHP VHFXULW\ &DQQRW FRQWDLQ D VSDFH
(IWUD 8VHUV VWULQJ (QWHUDFFRXQWY WKDW KDYH DGPXQVGWUDWIYH DFF|
KWWSV ZZZ IUHHEVG RUJ FJL PDQ FJL"TXHU\ XSVG
SOHV
SHPRWHORQLWRU FKHFNERPHW IRUWKH GHIDXOW FRQ4JXUDWLRQ WR OLVWHQ RQ
NQRZQ YDOXH VXBIVOVRQG SDVVZ2RRMS DV V
6HQG (PDLO WDWXAKHFNERPHW WR HQDEOHV AWKN WMHPHAR6VHQG HPDLO XSGDWH V \
GDWHYV FRQ4JX (PAD34®I O G
(PDLO HPDLO D@QWHUDQ\HPDLO DGGUHVVHV WR UHFHLYH VWDWXV X
GUHVV | SOHDGGUHVVHV ZLWK D VHPLFRORQ
(PDLO 6XEMHFW | VWULQJ (QWHUD VXEMHFW OLQHIRUHPDLO VWDWXV X$GDWHYV
3RZHU 2+ 836 FKHFNERPHW IRU WKH 836 WR SRZHU R* DIWHU VKXWWLQJ GRZQ

WHP

1RWHRU 86% GHYLFHVY WKHHDVLHVW ZD\WR GHWHUPLQH WK HGFRRRIZUHFQW R B HLAFRHVQ L
VDIRSWLRQMWHRBGYDQRMXJ LQ WKH 86% GHY LFHGHYG XIRRAIGM YRXEIMGLFH QDPH LQ WKI

FRQVROHPHVVDJH

\

7LS6RPH 836 PRGHOV PLIJKW EH XQUHVSRQVLYH ZLWK WKH GHIDXOW SRO®IRIVIUHT X

DVDUHFXUULQJIJMIOMILE@HFU@JOUFSSVQU

60LOPXO FSSPS

-1 WKLV HUURU RFFXUV GHFUHDVH WKH SROO L QX [LFTLYOHIQ B DENDCCPGIGMHYU\D X 80 \F R QW
QPMMJOUFSWBMKH GHIDXOW SROOLQJIUHTXHQF\LV WZR VHFRQGV

XSVEF KWWSV

Z7ZZ IJUHHEVG RUJ FJL PDQ FJL"TXHU\ XSVF FDQ EH XVHG WR JHW VYV

PRQ VXFK DV WKH FXUUHQW FKDUJH DQG LQSXWKYRSDNBJH XWLRDIQMKH. ¥ XQQ WRP

kd3



6°'22L a RRXk@I3 b2 :mB/2- _2H2 b2

VQTD VQT!IMPDBMIPTU

7TKKSVF KWWSV Z7ZZZ IUHHEVG RUJ FJL PDQ FJL"TXHU\ XSVF PDQ SDJHJLYHV VRP

XSVFPGKWWSV ZZZ IUHHEVG RUJ FJL PDQ FIJL"TXHU\ XSVFPG FDQ EH XVHG WR V|
836 DVVXPLQJWKHKDUGZDUH VXSSRUWV WKHFRPPDQG EHLQJVHQW 2QO\ XVHUV .
FRPPDQG 7KHVH XVHUV DU H [FAUHD ¥MHHJ/Q WK H

RkXRAdXR JmHIBTH2 *QKTmi2 b rBi? PM2 ISa

$836 ZLWKDGHTXDWH FDSDFLW\FDQ SRZHU PXOWLSOH FRPSXWHUV 2QH FRPSXWH
ZLWK D VHULDO RU 8 &bV bAiNH\V BBY VWDWXV DYDLODEOH RQ WKH QHWZRUN IRU RW|
VODFRRPSXWHUV DUH SRZHUHG E\WKH 836 EXW UHFHLYH 836 VWDWXV GBWD IURP WK
8VHU ODQKWWSY QHWZRUNXSVWRROV RUJ GRFV XVHU RBQXDIOUFRKXDINHG3DQBW [
KWWSV QHWZRUNXSVWRROV RUJ GRFV PDQ LQGH[ KWPO 8VHUBPDQ

RkXR3 q2#. o

7KH:HE'$9 VHUYLFHFDQ EHFRQ4JXUHG WR SURYLGHD 40HEURZVHU RYHU D ZHE FR
YLFH DW OHDVW RQH :HE'$9 VKDUH PXVW EH KDHYDQHE £9 QLY DHRCNAMLIFM B@J

IHU WHRE'$9 6 KD SIBDV H IRULQVWUXFWLRQV RQ KRZWR FUHDWHD VKDUHDQG FRQQI
4IJXUHG DQG VWDUWHG

7KHVHWWLQJV LQ WKH :HE'$9 VHUYLFH DSSOMWRIDURRBAE WKMKBE'®MY FRQ4IJXUDWLR
VFUHAQEOH VXPPDUL]J]HVY WKHDYDLODEOHRSWLRQV

kdN
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6HWWLQJ

)LJ

7TDEOH

‘HE'$9 &RQ4IJXUDWLRQ 6FUHHQ

'HE'$9 &RQ4JXUDWLRQ 2SWLRQV

" 9DOXH 'HVFULSWLRQ

S3URWRFRO GURS +778HHSV WKH FRQQHFW L R X §600FFUJ SSWHWKH FRQ QH
GRZQ WLRQ@73 +7MBBORZYV ERWK W\SHV RI FRQQHFWLRQV
PHQX
+773 3RUW VWULQJ 6SHFLI\D SRUW IRUXQHQFU\SWHG FRQQHFWLRQV 7K}
LV UHFRPPH@GEHOWH D SRUW QXPEHU DOUHDG) EHLQJ .
DQRWKHU VHUYLFH
+7736 3BRUW VWULQJ 6SHFLI\D SRUW IRUHQFU\SWHG FRQQHFWLRQV 7KH G
UHFRPPHQ®HERMWWH D SRUW QXPEHU DOUHDG\ EHLQJ X\
RWKHU VHUYLFH
"HEGDY 66/ &HUWL4GDRS1 | 6HOHFW WKH 66/ FHUWL4FDWH WR EH XVHG IRU HQFU\S
GRZQ FUHDWH D FHUW\YRDHARH XWH4FDWHV
PHQX
+773 $SXWKHQWLFDWURG &KRLFHURYKWKHQ WAFDWLRQVKHRQHEBYWAISRAGH G RU
GRZQ "LIHVW $XWKH B Q//EFBMLIRD
PHQX
'"HEGDY 3DVVZRUG VWULQJ[ '"HIDXOGDMMVEKWWQJIJH WKLY SDVVZRUG DV LW LV|D NQRZC

k3y
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h>A h11L

SGIl:AlLa

:DUQLQ?ZKLY VHFWLRQ GHVFULEHVY WKH SOXJLQ V\VWHP LPSOHPMH @@HSBOLQ|WKH
LQVFUHDWHG RULQVWDOOHG ZLWK D 88BNV UWRKY FHQLNLR@ BRI WEKHWHE 6 Q WH|UIDFH
SDJH

JUHHPP$SURYLGHYVY WKH DELOLW\WR H{WHQG WKH EXLOW LQ 1$6 VHUYLFHV E\ SURYLC
WLRQDO VRIWZDUH

30XJLSDJH DOORZ WKH XVHU WR EURZVH LQVWDOO DQGFRQ4JXUH SUH SDFNDJ
7KLV PHWKRG LV HDV\WR XVH EXW SURYLGHV D OLPLWHG DPRXQW RIDYDLODEOH YV
VWDOOHG LQWR LWMRIZP OLWMWMBYG HQ ZLNLSHGLD RUJ ZLNL )UHHEVGBMDLO WKD
VRIWZDUH

-DLSDJH SURYLGH PRUH FRQWURO RYHU VRIWZDUH LQVWDOODWLRQ EXW UHTXL
DJRRG XQGHUVWDQGLQJRIQHWZRUNLQJEDVLFVDQG VRIWZDUHLQVWDOODWLRQ |

/RRN WKUR X3JGOXW KSEDVJI H DQGSDJIH VHFWLRQVWREHFRPHIDPLOLDU ZLWK WKH |
WLRQV RIHDFK &KRRVH WKHPHWKRG WKDW EHVW PHHWY WKH QHHGV RI WKH DSSOI

IRWHDLO 6WBDDHH PXVWEHFRQ4JXUHG EHIRUH SOXJLQV DTUKL M YHLDADVEIKOMHYR. Q J WDH
VXLWDBRGBGSDJH FUHDWHG WR VWRUH SOXJLQV

RjXR AMbi HH

$ SOXJLQLVDVHOI FRQWDLQHG DSSOLFDWLRQLQVWDOGHHEHYWHWHG MR BESWKJIU
ReHUV VHYHUDO DGYDQWDJHYV

WKH )UHHABE LQWHUIDFH SURYLGHV D EURZVHU IRU YLHZLQJWKH OLVWRIDYDL
WKH )UHHZBE LQWHUIDFH SURYLGHYVY EXWWRQV IRULQVWDOOLQJ VWDUWLQJ P

LIWKHSOXJLQ KDVFRQ4JXUDWLRQ RSWLRQV D VFUHHRLA\® B EID b6 CRHGWKR W K
WLRQV WR EHFRQ4JXUHG

7TRLQVWDOO D SOXIL@GWDLEGEPEIXWH VKRZY VRPH RIWKHDYDLODEOH SOXJLQV

k3R
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)LJ 9LHZLQIJWKH/LVW RI$YDLODEOH 30XJLQV

7TKISYDLODEOISBOKKDULQYWY WKH SOXJLQ QDPH GHVFULSWLRQ FXUUHQW YHUVLRQ D
VXSSRUWHG

IRWHIWKHOLVWRIDYDLODEOH SOXJLEXHISWZRW G DWIOVHH G\ RASKHEIWWWWWWH R HH 1 $ 6
FDQJOBIQ DGGUHVV RQ WKH-QWHUQHW —-ILWFDQQRW DGG D GHIDXOW JDWHZD\ DG
IHWZRURREDO &RQ4JXUDWLRQ

&OLWYFNSWLRQV-DWNEDOWKH GHVLUHG S&&3WIR Q XBMRPDWLFDOOVFRQ4JXUH -3 VHWWLQ
HQWHUDQ -3Y RU-3Y BRGU&HVI/KOLFNE67$/MRAKRZ DOO RSWLRQV IRUWKH SOXJL
WLRQV DUH GHYEYDERHEGQRDLGRUHDWLRQ

&OLFNOZKHQ 4QLVKHG FRQ4JXULQJWKH SOXJLQ MDLO XL WKGIH [OHPGLCCHOHKUR/ZHU LYY V
OHFWHG IRULQVWDOODWLRQ
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yLJ -QVWDOOLQJWKH 30OH[30XJLQ

7KHLQVWDOODWLRQ WDNHV DIHZPLQXWHY EHFDXVH WKH VI\VWHP GRZQORDGV DQC
FDWLRQ $FRQ4UPDWLRQPHVVDJH GLVSOD\V DW WKH ERWWRP RI WKHVFUHHQ DIW
DSSOLFDEOH SRVW LQVWDOO QRWHYV DUH GLVSOD\HG DIWHU D VIPKREWV@WXO LQVWD
VWDSDMHEDV VKREZ QXL

IRWHOXJLQV DUH DOVR BB WRXYLO 7KLV W\SHRIMDLO LV HGLWDEGE8OLNH D VWV
FDOQOQRWEHDOWHQHEGL GHFDUEV IRUPRUH GHWDLOV DERXW PRGLI\LQJ MDLOV

k3j
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)LJ 9LHZLQJ - QVWDOOHG 30XJLQV

7TKHHQWU\1OQXWKGWVVWIVBPWGRQ GLVSOD\V WKH SOXJLQ MDLO QDPH VWDWXV -3Y
DSSOLFDWLRQ YHUVLRQ DQG )UHH%6' UHOHDVH

7KH SOXJLQ PXVW EH VWDUWHG EHIRUH WKH LQVW § O D$\@ LIRSS\ \WDRANHH B Q EWLDQY DL O
WX \KDQJHVQ@KRHQ LW VWDUWV VXFFHVVIXO0O\

BWRS DQG LPPHGLDWIEDA X W.HUEN DILESIW QB Q \6 HHVMGD U W

&OLFN2SWLRQ\WDIQPIHPMRWSHQ D PDQDJHPHQW RU FRQ4JXUDWLRQ VFUHHQ IRU WK
SOH FODPRDYHPIRQWQ LQVWDOOHG 30H[ SOXJLQ RSHQV WKH 30H[ZHE LQWHUIDFH

1IRWHRW DOO SOXJLQV KDYHD IXQFWLRQD®MPRQDUEPSMIERSWRR@ RBHHLQVWUXFW
DERXW LQWHUDFWLQJZLWK D SOXJLQ MDLO ZLWK WKH VKHOO

$O0ZD\VWVUHYLHZ SOXJLQ FRQ4JXUDWLRQ RSWLRQV EHIRUHDWWHPSWLQJWR VWDUW
EHVHWEHIRUHWKHLU VHUYLFH ZLOO VXFFHVVIXOO\VWDUW 7R KHOS ZLWKLQVWD
DSSOLFDWLRQ WR VHH ZKDW GRFXPHQWDWLRQLVDYDLODEOH

-l WKHDSSOLFDWLRQ UHTXLUHV DFFHVV WRMWKN\GB®OFOWRN WE& R § QWKB\)IRRUHY K6 D
LQ W-IDHSDDWJH DQG DGG D VWRUDJH PVGECAMRAEGBWRUDJIH

&OLYFNSWLRQVWKHIBEAD WKH SOXJLQ MIISIDO H QWKW ZLOO JLYHDFFHVV WR WKH VKHOO F
WKHDSSOLFDWLRQ WR FRPSOHWH RUWHVW WKHFRQ4JXUDWLRQ

—-IDSOXJLQMDLO IDLOVWR VWDUW RSHQ@QWEBHSDG LB END LW B & HMIPA | N RW RBEHHT
LIDQV\HUURUV ZHUH ORJJHG

k39
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RjXk IT/ iBM; SHmM;BMbDb

$SOXILQ XSGDWHLVDA4[IRULVVXHVLQ WKHFXUUHQW SOXJLQ UHOHDVH :KHQ D QF
DEOHLQ WKHR]FLDO UHSRVLWRU\ XSGDWH2WWH BQWIBPGVBHLO E\ FOLFNLQJ

JLIXUH VKRZV XSG D W3LGIB[AXKIH Q

)LJ 8SGDWLQJ30OH[30XJLQ

7R XSGDWH RU XSJUDGH WKH SOXJLQ M PLICORSSHALDMHN\QD VBaN B D\GHHH/

RjXj .2H2i2

-QVWDOOLQJD SOXJLQ FUHDWHVDQDVVRFLDWHG MDLO 'HOHWLQJD SOXJLQ GHOF
UHTXLBHGERGHOHWLQJD SOXJLQ PDNHVXUH WKDW WKHUHLV QR GDWD RUFRQ4JXU
VDYHG %DFN XS AWKWDWWQGBW B G

~Q WKH H[DPSOH)VKRZO ISODKDPV EHHQ LQVWD OGIERMY® REK DY EHHQ FOLFNHG $ SR
PHVVDJHDVNV IRUYHUL4FDWLRQ WKDW WKLH/S XN K& R O\ RAEH BB \Y HD® G WKH DV
VRFLDWHG MDLO DUH SHUPD GRQWODR 8 H W {MIIGG\Z KBIOF NH G
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)LJ '"HOHWLQJDQ -QVWDOOHG 30XJLQ

RjX9 * 2 i2 SHmM;BM

- IDQDSSOLFDWLRQLVQRWDYDLODEOHDV D SOXJLQ LWLVRSRYDUEZNWR S HIKW Y
UHTXLUHV DQ*HLVMWMNSY JLWKXE FRP DFFRXQW

&UHDWHD QHZDUWLIDFWUWSRGMUWRY\ RQRWKXE FRP
SHIHUWMREOHIRU WKH 40HV WR DGG WR WKHDUWLIDFW UHSRVLWRU\

'LUHFWRU\ )LOH
QPTU@JOTUBMM TI

7DEOH JUHBIQAX6LQ SUWLIDFW )LOHYV

 '"HVFULSWLRQ |
7KLV VFULSMDVWAVBKBHQM DL O DIWHU LW LV FUHDWHG I
VWDOOHG (QDEO VB SDL PRMXEN QHHG WR VWD U
DQG DSSO\DQ\FRQ4JXUDWLRQ FXVWRPL]DWLRQV

VJ KTPO

621 40H WKDW DFFHSWV WKH NH\RU YDOXH RSWL
BENJOQPSUBM =lUUQ *1 @
GHVLJQDWHV WKH ZHE LQWHUIDFH RI WKH SOXJL(

PWFSMBZ

'LUHFWRU\RI40HVRYHUODLG RQ WKH MDWLTCSDIWH
MPDBM CJO NZ@BWAHDFHGLDSWKPMDBM CJO NYRERIM F
WLRQ RI WKH MDLO &DQ EH XVHG WR VXSSO\FXVW
VFULSWV DQGDQ\RWKHU W\SHRIFXVWRPL]HG 4(

*QMIBMm2/ QM

k3e
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6°'22L a RRXk@I3 b2 :mB/2- _2H2 b2

h #H2 RjXR +QMiBMm2/ 7°QK T 2pBQmb T ;2
"LUHFWRU\ )LOH " 'HVFULSWLRQ

TFUUJOHT KTPO -621 40H WKDW PDQDJHV WKH VHWWLQJV LQWHUIDFH RI W
4HOGV LQFOXGH

aTFSWJDFSFTUBSUo ©oTFSWJDF GPP SFTUBS$U®
&RPPDQG WR UXQ ZKHQ UHVWDUWLQJ WKH SOXJLQ VHUYL
WLQJV

s TEFSWJDFHFUs © VTS MPDBM CJO NZHFUn®
&RPPDQG XVHG WR JHW YDOXHV IRU SOXJLQ FRQ4UXUDWL
SOXJLQ FUHDWRU 7KH FRPPDQG DFFHSWV WZR DUJXPHQ\
SDLU

sPQUJPOTa®
7KLV VXEVHFWLRQ FRQWDLQV DUUD\V RIHOHPHQWYV VWD
DQG UHTXLUHG DUJXPHQWYVY IRUWKDW SDUWLFXODU W\SH
6HRSWLRQV VXEVHF\8DRE H[DPISORZ

7KLVH[DASOHJOHT KDROLV XVHGARWMVWKBBRUHQ -WLVDOVRDYDULRIFOOH BFQAUQE L
TXDVVHO DUWLIDFKWWHS\WRVIUWWKXE FRP IUHHQDV LRFDJH SOXJLQ TXDVVHO EORE

\
aTFSWJIJDFSFTWBSEWJIDF RVBTTFMDPSF SFTUBSU®
aTFSWJDFHEUWTS MPDBM CJO RVBTTFMHFU®
e TFSWJDFTRUWTS MPDBM CJO RVBTTFMTFU®R
aPQUJPOY®
eBEEVTFSo
nUZQFwmBEEG®
cOBNFm"EE 6TFSao
cEFTDSJQUJROEE OFX RVBTTFMDPSF VTFSo
o SFRVJSFEBSHTR
aVTFSOBNF=&
BUZQFmTUSJOHa®
CEFTDSJQUJROWBTTFM $MJFOU 6TFSOBNFa®
N
aQBTTXPSE®n
sUZQFmQBTTXPSEx®
CEFTDSJQUJROWBTTFM $MJFOU 1BTTXPSEx®
N
sGVMMOBNF=&
BUZQF=TUSJOHa=
CEFTDSJQUJROWBTTFM $MJFOU 'VMM /BNF=

N

sPQUJPOBMBSHT®
sBENJOVTRS®a
sUZQF®mCPPMua
SEFTDSJQUJR®BO UIJT VTFS BENJOJTUSBUF RVBITTFMDPS

N

cQPSUR
cUZQF=JOU&®
cOBNFw2VBTTFM $PSF 1PSUn®m
cEFTDSJQUJRORSU GPS JODPNJOH RVBTTFM DPOOFDUJPOT®
ocSBOHFm o
cEFGBVMUo o
ocSFRVIJSFSFTURSWF

N

cTTMNPEFKk®
cUZQFmCPPMao
cOBNFm44- 0OOMZao
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6°22L a RRXk@I3 b2 :mB/2- _2H2 b2 RRXKkK

cEFTDSJQUJRO®GMZ BDDFQU 44- DPOOFDUJPOT®
ocEFGBVMUS&SVF
aSFRVIJSFSFTUBSWF

N

saTTMPQUJRO®

sUZQFmDPNCPa

BOBNFm44- 0QUJPOTa

sEFTDSJQUJR®4- $POOFDUJPO 0QUJPOTa®

aSFRVJIJSFSFTURSWF

BEFGBVMUEMTBMMP X =

sPQUJPOY®
sUMTSFRVJSBERVJISF 5-4u
sUMTBMMRXKMMPX 5-40
sUMTEJTBCM®ITBCMF 5-40

N

BEFMVTFS$a
dUZQFmEFMFUFa®
sOBNF@%FMFUF 6TFSao
cEFTDSJQUJRO®ENPWF B RVBTTFMDPSF VTFSao

&UHDWHDQG VXEPLWDQHZ-62140HIRUWKH SOXJLQ
&ORQHIWKBJIJH L[ SRWWSHW JLWKXE FRP IUHHQDV LRFDJH L[ SOXJLQV *LW+XE UHE¢

7LS)X0O0O WXWRULDOV DQG GRFXP HQWDARPR® QRAWV*D WH DE DIQEGDED HXR Q H V
KWWSV JXLGHV JLWKXE FRP

2Q WKH ORFDOFRBMRIJY QMVAUBDWH D QHZ -621 40H IRSOKH RQUHKHS$ G 21
40HGHVFULEHVY WKH SOXJLQ WKH SDFNDJHV LW UHTXLUHV IRURSHUDWLRQ DQGR
LVQDPHMVHIOOBNF RIPO[DPSOHJ WKWHP LVMIWWE@Y JLWKXE FRP I[UHHQDV LRFDJH L]
SOXJLQV EORE PDVWHU WUDQVPLVVURGOMMWRQTIPRILTOPIOV QDPHG

7KH4HOGV RI WKH40OHDWHWEGEEBMFULEHG LQ

7DEOH 30XJLQ -621)LOH &RQWHQWYV
aOBNF&o IDPHRIWKH SOXJLQ
tQMVHJO@TDIFNB®o 2SWLRQDO LIQWIRSBOL4HG SRVW LQVWDOO LQIRURDWLRQ

L@PTU@JOTUBMMVEIU VSHFHIFKRIWKH LQIRUPDWLRQ WR E
VHQWHG WR WIKHPRVHIU 6Q/@*L'QVLG KR KH@IJOTUBMM TI
40H BHH/WEW\ QFSDYIRQ DD V\QF SRVWSRIWWDOO VK

H[DPSOHYV
aSFMFBTF=& JUHH%6'5(/($6( WR XVH IRU WKH SOXJLQ MDLO
aBSUJGBDU=® 85/ RIWKH SOXJLQ DUWLIDFW UHSRVLWRU\
aQLHT=® 7TKH)UHH%6' SDFNDJHV UHTXLUHG E\WKH SOXJLQ
aQBDLBHFTJUF=® &RQWHQW 'HOLYHU\1HWZRUN &'l XVHG E\WKH SOXJLQ V

7TUXH26 &'1U¥Q QLH DEO USVFPT PSH JPDBHF

*QMIBMm2/ QM M2ti T ;.
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h #H2 RjXk +QMiBMm2/ 7°QK T '2pBQmb T ;2

'DWD )LHOG " 'HVFULSWLRQ |
cGJOHFSQSJOUT= sGVODUJPO®
'HIDXOWR V

aGJOHFSQSJOUn®
7KH SNJ4QJHUSULQW IRU WKH DUWLIDFW UHSRVL

WRU\ 'F

FGE B GC F E B E G BG E D FDBE D|G CG F
aPGGJDJBM= 'H4QH ZKHWKHU WKLV LVDQR]FLDO L;VI\VWHRMVYKSSRUW
RGBMTF
/ILVWLQJ UVOV\QF MVRQ
\
aOBNFmSTMTZOD=®
aQMVHIJO@TDIENB=®
aSFMFBTFRo 3&-&"4&n
aBSUJGBDUWIWUUQT HJUIvC DPN GSFFOBT JPDBHF QMVHJO CUTZOD HJU=®
BQLHT=
“OFU Q Q STMTZOD=
>
aQBDLBHFTJUR2UQ QLH DEO USVFPT PSH JPDBHF VOTUBCMF=
aGJOHFSQSJAQUT=
aJPDBHF QMVHZOT®m
\
aGVODUJPOQRB o
aGJOHFSQSJOUFGE B GC F E B E G BG E D FDBE D G CG FC D
[
N
>
AN
aPGGJDJBMS8VF
N
/ILVWLQJ SRVWBLQVWDOO VK
CJO TI Y
&OBCMF UIF TFSWJDF
TZTSD G FUD SD DPOGZOD @ F @ B&AEF
4UBSU UIF TFSWJDF
TFSWJDF STMTZOD THBEBWVMM
FDIPeSTMTZOD OPX JOTUBBIRFEAL-6(*/@*/'0
FDIPaGPPa SPPU 1-6(*/@*/'0
+HUHRWBTTFMDPSFUKBRIIRGXFHG DV DQ HI[DPSOH
\
aOBNFm2VBTTFMDPSFa
aSFMFBTFRo 3&-&"4&n
aBSUJGBDUWIUUQT HJUIvC DPN GSFFOBT JPDBHF QMVHJO RVBTTFM HJU=®
BQLHT=
aJSD RVBTTFM DPSFa
>
aQBDLBHFTJUR2UQ QLH DEO USVFPT PSH JPDBHFa=
aGJOHFSQSJAQUT=
aJPDBHF QMVHZEOTn®o
\
aGVODUJPOQRB o
acGJOHFSQSJOUFGE B GC F E B E G BG E D FDBE D G CG FCD
e
k3N
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N

>
N

aPGGJDJBMS8VF

7KH FRUUHFW GLUHFWRU\DQG SDFNDJH QDPH RI WKH SO XdQQ HSHBHDA KB WILRG RXKVHV |
SDFNDJH QDPH DQG GLUHFWRUB\WEAVRKIMIWKL QZZZ IUHVKSRUWY RUJ DQG FKHFNLQ.
WKH SRUW OLQH )RUXDDVWEGBRWKG XVHV WKH GLUHFWR U\ .IDSDGR\DEINITFM QRPSH

I1RZHGAPWBHF JY QMVHJIOT$GBOHDY HQWUNIRU WKH QHZ SOXJLQ WKDW LQFOXGHV WK
g, "/[*"&458$GG WKH QDPH RI WKH QXY HB OHEMTPEO& H U H
aOBNF8VH WKH VDPH QDPH XVHB ZR&®XH Q WKH

aJDPOORVW SOXJLQV ZLOO KDYH D VSHFL4F LFRQ 6HDUFKJDRID GHE B OW R D\YHW
D QOH7KH QDPLQJ FRQ YHOWHIR® B F) RWH[DP S OHJ DVKHP LYWX RIQQ KDV WKH LFRQ 4
USBOTNJTTJPO QOH

BEFTDSJQUJIMO/FULEH WKH SOXJLQLQDVLQJOH VHQWHQFH
BPGGJDJBMBHFLI\LI WKH SOXJLQ LV VXSSRUWGHEMENA;V\VWHPV (QWHU

6HH WKH(; KWWSV JLWKXE FRP IUHHQDV LRFDJH L[ SOXJLQV EU®RE POWWHHV-1'(;

6XEPLW WKH SOXJLQ

2SHQ D SXOO UHT XIHR/FWD DRIULW KD X IKWWBWSRILWKXE FRP IUHHQDV LRFDJH L[ SOXJL
SXOOUHTXHVWFRQWDLQV

WKH QHZVHJO KAMHD

WKH SOXJLQOABPRQHG WROWRMBLUHFWRU\

DQ XSGDWHIWRWEBEH ZLWK DQ HQWU\IRU WKH QHZ SOXJLQ

DOLQNWR WKHDUWLIDFWUHSRVLWRU\SRSXODWHG ZLWK DOO UHTXLUHG SOXJ

RjX9XR h2bi SHm;BM

'DUQLQJQVWDOOLQJH[SHULPHQWDO SOXJLQV LV QRW UHFRPP QG HEDI\W X UH QW UD
PHDQW WR KHOS SOXJLQ FUHDWRUV WHVW WKHLU ZRUN EHIRUM LW EHFRPHYV JHQH

B3OXJLQ SXOOUHTXHVWYV DUWHBPHEHIMD® EQ RRNMKEHHH L[ SOXJLQV

KWWSV JLWKXE FRP IUHHQDV LRFDJH L[ SOXJLQV UHSRVLWRU\ 7KHVH SOXJLQ\
IDFH XQWLO WKH\DUH WHVW(H G BEUDDE & RE WRHDUHSRVLWRU\ -W LV SRVVLEOH WR\
SOXJLQ E\ XVIRDBHKRNPDQX}»DBHF GFUDI 1 OBNF 1-6(*/ *1"%%3&44@13014 cCSB
NBTUFS

7KLV ZLOO LQVWDOO WKH SOXJLQ FRQ4JXUH LW ZLWK DQ\ FKBYVUH RESD@RSK R MWAKIN D (
UHSRVLWRU\WR GRZQORDG WKH SOXJLQ

+HUHLVDQH[DPSOHRIGRZQORDGLQJDQG FRQ4JIJXULQJIDQ H['SHKUH®EQWDO SOXJLQ

<SPPU!GSFFOBT _> JPDBHF GFUDI 1 OBNF NJOFPT JQ @BEES =FN ] a CSBODI
IMVHJO NJOFPT
0GGJDJBM 1MVHJO 'BMTF
6TIJOH 3&-&"4& 3&-&"4&
6TIJOH #SBODI NBTUFS
1PTU JOTUBMM "SUJGBDU IUUQT HJUIVC DPN KTFRBFSU JPDBHF QMVHJO NJOFPT HJU
51FTF QLHT XJMM CF JOTUBMMFE

kNy
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2H2 b2

3VOOJOH QPTU@JOTUBMM
$PNNBOE PVUQVU

“ENJO 1PSUBM
lUuUQ

<SPPU!GSFFOBT _>

TI

7KLV SOXJLQ DS S HDUIDYBQ X\VK -0 VW P DOHISQMOFMTG FDQ EH WHVWHG ZLAWK WKH )UF

VA\VWHP

RjX8 P{+B H SHmM;BMb

WDEOHOLVWV DQG GHVFULEHV DOO SOXJLQV VXSSRUWHG E\ L;VAVWHRARW BWEHBLQJI XC

SRUWHG EVIROORZLQJ W

1DPH

KH SSGJIRHFEHW W RBWAHOQE G LQ

7DEOH 2]FLDOPSBNIEQV
'"HVFULSWLRQ

$VLJIKWWSV ZZZ DVLJIJUPIARWOHVYV EDFNXS RI\RXU GDWD IURP DQ\VRXUFH LQ W
DQG HYHU\HQGSRLQW GHYLEMLDQNZKSRIHHQ6 HHR U| S O X
JLQUHTXLUHPHQWYV

%DFNXS3& %DFNXS3& LVD KLJK SHUIRUPDQFH HQWHUSULVH JUDGH

KWWS EDFNXSSF VRXURKIRUIHQOHW G 0DF26: 3&V DQG ODSWRSV WR D VHUYHU G

%DFXOD %DFXODLVDQ RSHQ VRXUFH HQWHUSULVH OHYHO FRPS

KWWSV ZZZ EDFXODV\\KWMMWHURRPQHRXV QHWZRUNYV

%58 6HUYHU %58 6GHUYHU %DFNXSDQGGSHFRYHU\BRIWZDUHE\72/-6 *L

KWWS ZZZ WROLVJURXS FRP FOLHQW

VHUYHU FURVV SODWIRUP

EDFNXS KWPO

&ODPSWWWSYV ZZZ FODPOODPBWLY DQ RSHQ VRXUFH DQWLYLUXV HQJLQH IRU GHW
PDOZDUH RWKHUPDOLFLRXV WKUHDWYV

&RXFK3RWDWR &RXFK3RWDWR LVDQ DXWRPDWLF 1=% DQG WRUUHQW GR:

KWWSV FRXFKSRWD WR

"HOXJKWWSY GHOXJH| %LWWRUUHQW FOLHQW XVLQJ3\WKRQ DQG OLEW/RUUHQV

WRUUHQW RUJ

(PE\ KWWSV HPE\ PHGLBRPHPHGLD VHUYHU EXLOW XVLQJPRQRDQG RWKHU RSH!
JLHV

*LW/DKKWWSV DERXW JLWMODDERYD IXOO\LQWHJUDWHG VRIWZDUH GHYHORSPHQ

LFROKWWSY LFRQLN LURGWUHDPOLQHV DVVHW PHGLD PDQDJHPHQW E\PDNLQJ OR
DVVHWY GLVFRYHUDEOH IURP D VLQJOH LQWHUIDFH

LUVKWWSV LUVVL RUJ —UVVLLVDQ -5& FOLHQW

"HONLKWWSV MHQNLQV-HRNLQVLVDVHOI FRQWDLQHG RSHQ VRXUFH DXWRPDW
XVHG WR DXWRPDWH DOO VRUWV RI WDVNV UHODWHG WR |
HULQJRU GHSOR\LQJVRIWZDUH

“HQNLQV /76 “HQNLQV /RQJ 7THUP 6XSSRUW UHOHDVHV

KWWSV MHQNLQV LR GRZQORDG OWYV

ODGVRQLF 2SHQ VRXUFH ZHE EDVHG PHGLD VWUHDPHUDQG MXNHER

KWWS EHWD PDGVRQLF RUJ SDJHV LQGH[ MVS

OLQH26 6HOl FRQWDLQHG OLQHFUDIW VHUYHU

KWWSV PLQHFUDIW FRGHHPR FRP

ITH[WFORWWSY QH[WFORKKH¥RPVKDUH DQG SURWHFW 40HV FDOHQGDUV| FRQWD
PRUHDW KRPHDQGLQ WKHHQWHUSULVHHQYLURQPHQW

*QMIiBMm2/ QM M2ti T ;.

kN

R



6°22L a RRXk@I3 b2 :mB/2- _2H2 b2 RRXKkK

h #H2 RjXj +QMiBMm2/ 7°QK T'2pBQmb T ;2
1DPH " "HVFULSWLRQ |
3OH[OHGLDG6HUYHU 7KH 30H[ PHGLD VHUYHU V\VWHP
KWWSV ZZZ SOH[ WY
30H[OHGLD 6HUYHU 30HBUHPLXP VHUYLFHIRU 30OH[PHGLD VAHUYHU V\VWH|P
KWWSV ZZZ SOH[ WY |[SOH[ SDVV
T%HLWWRKWWSW TELWWRUBWHOWRWIHQW LV D FURVV SODWIRUP FOLHQW IRU WKH ¢
UHOHDVHG XQGHU WKH *18 *3/ YHUVLRQ
4XDVVHORWWSY TXDV|V#XDVVHO &RUHLV D GDHPRQ KHDGOHVV —5& FOLHQW SDU
LUF RUJ SRUWYV FRQQHFWLYLW\ 4XDVVHO &OLHQW FDQ DOVR E
UDGDKWWSY UDGDUU Y&GR®RN RI6RQDUU WR ZRUN ZLWK PRYLHV LQ WKH VW\OH RI
SHGPLQH JOH[LEOH SURMHFW PDQDJHPHQW ZHE DSSOLFDW|LRQ
KWWS ZZZ UHGPLQH RUJ
SHVLOLR 6\QF JRUPHUO\NQRZQDV %LW7RUUHQW 6\QF 5HVLOLHQW IDV
KWWSV ZZZ UHVLOLR|RARRPIWZDUH IRUHQWHUSULVHV DQGLQGLYLGXDOV
GRODKWWSY VRQDUU W3¥Y5 IRUSBVHQHWDQG %LW7RUUHQW XVHUV
BXEVRQLF 2SHQ VRXUFH ZHE EDVHG PHGLD VWUHDPHU DQG MXNHER
KWWS ZZZ VXEVRQLF|RUJ SDJHV LQGH[ MVS
B\QF WKKWIWSV VI\QFWKBGUQR@®DO FORXG V\QF
7DUVQDS 2Q0LQHHQFU\SWHG EDFNXS VHUYLFH FOLHQW
KWWSV ZZZ WDUVQDS FRP
7UDQVPLVVLRQ )DVW DQG OLJKWZHLJKW GDHPRQ %LW7RUUHQW FOLHQW
KWWSV WUDQVPLVVLRQEW FRP
"HH&KDRWWSV ZHHFKDWHR&XDW LVD IUHHDQG RSHQ VRXUFH —QWHUQHW 5HOD\ «
GHVLJQHG WR EHOLJKW DQG IDVW
"05LJ ;05LJLVD KLJKSHUIRUPDQFHORQHUR ;05 &38 PLQHU
KWWSV JLWKXE FRP [PULJ [PULJ
~RQHOLQGHU $IXO0 IHDWXUHG RSHQ VRXUFH VWDWH RI WKH|DUW YL
KWWSV ]JRQHPLQGHU [FRARWWHP

-l WKHUHDUHDQ\GL]FXOWLHV XVLQJD SOXJLQ UHIHUWR WKH R]JFLDO GRFXPHQWD

RjX8XR bB;

SHmMm;BM

7KH $VLIJUD SOXJLQ FRQQHR W WHKILHIGL$PUW\ VHUYLFHDQG LV VXEMHBWIWRODLFHQVL
6RIWZDUH /LFHQVH KWWEB8YHQ@ZZ DVLJUD FRP OHJDO VRIWZDUH OLFHQVH DJUHHP

7REHJLQ XVLQJ $VLIUD VHUYLFHV DIWHU LQVWDOOLQJ WK H5 80 X\ W@ HRZSEHWORE K H S O X
WDE RSHQNMRWHU D XVHUKRKWWISY¥VLOUPHQVHSRUWDO DVLJUD FRP OLFHQVHSRUWI|

7KH)UHHR I8/ WHP PXVW KDYH D SXEOLF VWDWLF -3 DGGUHVV IRU $VLJUD VHUYLFHV
5HIHUWR WKH $VLIJUD GRFXPHQWDWLRQ IRUGHWDLOV DERXW XVLQJWKH $VLIUD S¢
'6 2SHUDWRU ODQDJHPKWWSXLGWH DPD]RQDZV FRP DVLIJUD GRFXPHQWDWLRQ -

6\WWHP
& O LOAINQ D JH PLHQW/K H S

OXJLQ RSW L R OFE B BH@®S\HKH D F H

‘6 &OLHQW —-QVWDCKOMWSWRQ VYXIDBPDJRQDZV FRP DVLJUD

GRFXPHQWDWLRQ *X

LGHVY &0RXG %DFNXS Y

&OLHQWBG6RIWZDUHB-

+HOS LQGH[ KWP® 0SQASBUPWH UIDFH WR PDQD%H¥ WXTHUF@N YLG H

QVWDO

WKH4 $SMIFOVWHEL $MIFDIJUHIDWHY EDFNXS FRQWHQW IURP HQGSRLQWYV DQG

%4 4ZTUFN TFSWJIDF

'6 &OLHQW ODQDJHPK®WSYLGY DPD]RQDZV FRP DVLJUD GRFXPHQWDWLRQ +H

&OLHQW
RUPRUH ORFDWLRQV

kN k

+HOS LQGH[ KWP@&®4 6MQ B\OINWHWPKIHWHU LW KDV EHHQ VXFFHVVIXOO\



*> Shil_
6P1_h11llL

C AGa

‘DUQLQJKLVY VHFWLRQ GHVFULEHV LQVWDOOLBDYBQBGLRGL QJ R D IODWRQ) SN MDBL O V
ZLWK D SUHYLRXV YHU\LFRQ/RV F B HPHDIGB J H G/ B L W K\ WHKEH — Q WSHDU HD F H

-DLOVDUHD OLIJKWZHLJKW RSHUDWLQJ VI\VWHP OHYHO YLUWXDOL]DWLRQ 2QHRL
WKRVHVHUYLFHV IURP WKW KRWW ) WHHIBHB6/ WKHD KWWSV JLWKXE FRP LRFDJH LRI
LW\ IRUMDLO PDQDJHPHQW -DLOV DUHDOVR XUMGLEIMIWKH E DK H\WPIIRUY)G HHHUBH Q FH V
WZHHQ D XVHU FUHDWHG MDLODQG D SOXJLQDUH WKDW SOXJLQV DUH SUHFRQ4JXU

%\ GHIDXOW MDIUGIWMbWXQVWIsN zZzZ IUHHEVG RUJ RSHUDWLQJV\WWHP 7KHVH MDL
VWDQFHV RI)UHH%6' 7KH MDLO XVHV WKH KRVW KDUGZDUHDQG UXQV RQ WKH KRVW
XVXDOO\DVVRFLDWHG ZLWK YLUWXDOL]DWLRQ 7KHMDLO LQVWDOOV )UHH%6'VRIV
RUSRUWV FDQEHLQVWDOOHG IURP WKH MDLO FRPPDQG OLQH 7KLV DOORZVIRU)U
SDFNDJHVWREHLQVWDOOHG IURP WKHFRPPDQG OLQH RIWKH MDLO

~WLVLPSRUWDQW WR XQGHUVWDQG WKDW XVHUV JURXSV LQVWDOOHG VRIWZDUH
I[URP ERWK WKH)KRIWHWYFESHUDWLQJ VIVWHP DQG DQ\RWKHU MDLOV UXQQLQJRQ WKD

'XULQJ FUHDWLRQ(MRISWMRKHWR SURYLGH WKH MDLO ZLWK DQ LQGHSHQGHQW QHWZF
WR EURDGFDVW DQ -3 DGGUHVV ZKLFKLV UHTXLUHG E\VRPHDSSOLFDWLRQV

7KHDELOLW\WR FUHDWH PXOWLSOH MDLOV R*HUV 5H[LELOLW\UHJDUGLQJ VRIWZD!
FDQ FKRRVH WR SURYLGHDSSOLFDWLRQ VHSDUDWLRQ EA\LQVWDOOLQJ GL*HUHQW I
DOOLQVWDOOHG DSSOLFDWLRQV RUWRPL[DQG PDWFKKRZVRIWZDUH LV LQVWDO

ROXR C BH aiQ’ ;2

$SRRODJIH PXVW EH FUHDWHG EH IRWHI XS{MIH M D LODWRIW XUH WKH SRRO KDV HQRX.
IRUDOO WKHLQWHQGHG MD DOFRIGIG © GX.IMSIW \VKIHP HV V D &H (3 Q G3R R MQRRIRWR 8 V
H[LVW RQ WK H VAN MR

OXOWLSOH SRROVFDQEHDFWLYDWHG WR VWRUHLRFDJH MDIDOSIGGCEEO R OIDQV DR W
$SFWLYDWWHHFIRIRRA 7KLV VKRZV ZKLFK SRRO DQG LRFDJH G DVODZN W-W\R DYFE\W Z YAHKZHL W
RSWLRQ WR FKRRVHDQRWKHU SRRO RU GDWRVHIVPWYRW K WU $RWE WIRMKAIRAD KHMKKH
DQ\MDLOV WKDW H[LVW RQ WKHFKRVHQ SRRO RUGDWDVHW

-DLOVDQG GRZQORDGHG )UHH%6' UHOHDVH 40HVUBPDBHFMRUHG LQ D GDWDVHW QDPHI
1RWHV DERXRDBHEDWDVHW

$W OHDVW *L% RIIUHH VSDFHLV UHFRPPHQGHG

&DQQRW EH OR FIXWHEDR @ D

LRFDKWWS LRFDJH UHDGWKHGRFV LR HQ ODWHVW LQGH[ KWPO DXWRPDWLF
SRRO IRU WK H)W\WHNVIHSB

KN j
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$EFGBVMUT KOPAPFRQWDLQV GHIDXOW VHWWLQJV XVHG ZKHQ D QHZ MDLO LV FUH
LFDOO\LIQRW DOUHDG\ SUHVHQW -1 WKHPOBWKBEIWYDHOW EXW PRUGJXGEMAHGH I L
VHWWLQJV IURP PHPRU\

(DFK QHZ MDLO LQVWDOOV LQW RDGHE)RLID[® B OO \ZHW RMAK KBGBIWDVHW LQ
QPPMD QHZ MDLOPDQO®WBOOV LQWR D QHBPWDYRMMBEBRHBGMT KBJIM

JUHH%6' UHOHDVHV DUHIHWFKHG DV DFBEBOE &P XVINOMRBNVOIWR TWKKY GDWVHW LV
WUDFWHG LXPWBMKBFMFBDWDVHW WR EH XVHG LQ MDLO FUPDBHR @GP XIOMBB R DV
FDQWKHQ EHUHPRYHG ZLWKRXW DeHFWLQJWKHDYDLODELOLW\RIIHWFKHG UH

JPDBHEDWDVHWY RQDFWLYDWHG SRROVDUHLQGREMRODUHI WQRIGDWR RWKHU D (

ROXk *2 iBM; C BHb

JUHHPP$KDV WZR RSWLRQV WR F UBLDON: H FIDMNGIVOL W KIHD VN WR T X L F MOAFIRH D-WH/ D MDL O
&5($7-RY DQDOWHUQDWH PHWKRG ZKHUH HYHU\ SRVVLEOH MDLO RSWLRQ LV FRQA4.
VSUHDG DFURVV IRXU GL*HUHQW SULPDU\ VHFWLRQV 7KLV IRUPLVUHFRPPHQGHG I
UHTXLUHPHQWYV IRU D MDLO

ROXkXR C BH gBx '/

1HZ MDLOV FDQ EH FUHDWHG TXLEN O\ ERURRGHQYRWKH ZL]DUG VEUKKHIQ VKRZQ LQ

yLJ -DLO &UHDWLRQ :L]DUG

kN9
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7KH ZL]DUG SURYLGHYV WKH VLPSOHVW SURFHVV WR FUHDW6 DIBHRRQB PXWHD Q RD U
FRQWDLQ DOSKDQXPHURE[FKDUBPWKHWQGHUVERDB®G SHULREKRRVH WKH YHUVLRQ
JUHH%6' WR LQVWDOO IRUWKLY MDLO 3UHYLRX3/FURAE R IVQHGKYHH WWVH QW V \ALQ/ & @

&OLIRN7WR VHH D VLPSOL4HG OLVW RIQHWZRUNLQJRSWLRQV 7KHMDLO FDQ EH VHW
'+&3DQG1(7/RU -3Y DQG -3Y FDQEHFRQ4JXUHG PDQXDOO\ OXOWLSOBYGWEBUHWHYV
DQ&3Y $GG4AHD/&N E\HQWHULQJ D FRPPD GHOLPLWHG OLVW RILQWHUIDFHVY DGGUH
JOUFSGBDF]JQBEESFTT OFUNBTL

&OLIAN7WR YLHZ D VXPPDU\VFUHHQ RI WKH FKFR\8P6o@Q ¥WB LFQJ R W HRQK/H QGIZFWDLO $I1WE
PRPHQWY WKHQHZMDLOLVDGGHG WR WKH SULPDU\MDLOV OLVW

7LS9HUVLRQV RI)UHH%6' DUH GRZQORDGHG WKH 4UVW WLPH WKH\DUH XVHG LQ D M|
VDPH YHUVLRQ RI)UHH%6' DUH FUHDWHG IDVWHU EHFDXVH WKH GRZQORDG KDV DO

ROXkXk /p M+2/ C BH * 2 iBQM

7KHDGYDQFHG MDLO FUHDWLRQ |RUPUOAR SHIQHIE YD T PHEND QI & H WEWH R QXLLH
LV VKRZQ

)LJ &UHDWLQJD-DLO

$ XVDEOH MDLO FDQ EH TXLFNO\ FUHDWHG E\ VHW WILLGN 1RD06 HADKHHBWEHETDWL IURIE@G DY \DEK\W
WLQJV DUHDRIQOWKIHR S HWW RHW 3 U FDSHEXW WHRWP 3 U RVSHWNIRBIMO H VKRZV WKH DYDLODEO
RSWLRQV®RDWIKMH3URSIHDUQWHAHMDLO

kN8
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7DEOH %DVLF 3URSHUWLHYV
BHWWLQJ ~ 9DOXH " 'HVFULSWLRQ
1DPH VWULQJ SHTXLUHG -DLO QDPHV FDQ RQO\FRQWDLQ POSKDQ
"B ;[ GDVKHWQGHUVERDBSG SHULRGV
SHOHDVH GURS GRZQ5HTXLUHG &KRRVHWKH YHUVLRQ RI)UHH%®6' WR GR
PHQX VWDOO IRUWKH MDLO 3UHYLRXVO\GRZQORDGHG Y
SODGFUDIFEH[W WR WKH HQWU\LQ WKH OLVW DQG G|
EHIHWFKHG DJDLQ
"+&3 SXWRFRQ4JXURKIBNNER[| $SXWRPDWLFDOO\FRQ4JXUH -3Y QHWZRUNLRQJ ZLWK
91(7 VWDAKND Q@&HHUNHOH\ 3DPXHMW PIOOAMRHEH FKHFNH G
I QRW VHW HQVXUH WKH G34Q $G GREBAVFORML Q
FRQ5LFW ZLWK DQ H[LVWLQJDGGUHVYV
91(7 FKHFNER[| 8VH91(7 WR HPXODWH QHWZRUN GHYLFHV IRU WKLV
DWHD IXOO\YLUWXDOL]HG SHU MDEO QHWZRUN VWL
KWWSV ZZZ IUHHEVG RUJ FJL PDQ FJL"TXHU\ YQF
WDLOV
%HUNHOH\3DFNHWPKBMNER[| 8VH WKH %HUNHOH\ 3DFNHW )LOWHU WR GDWD OLQN
GHSHQGHQW IDVKLRQ 8QVHW E\GHIDXOW WR DYRLC
WLHV %HH KWWSV ZZZ IUHHEVG RUJ FJL RDQ FJL"
IRUPRUH GHWDLOV
—3Y —_QWHUIDFH | GURS GRZQ&KRRVHD QHWZRUN LQWHUIDFH WR XVH IRUWKLV -3
PHQX
—3Y $GGUHVV VWULQJ 7KLV DQG WKH RWKHU —-3Y VAWWER3DBEWHRERBRQ\HG R
4IJXUH +3YWHW &RQ4JXUHV WKH LQWHUIDFH|WR XVH
LQWHUQHW DFFHVV IRUWKH MDLO
(QWHUDQ -3Y DGGUHVV IRU WKLV -3 MDLO ([DPSOH
—3Y 1HWPDVN GURS GRZQ&KRRVHD VXEQHW PDVN IRU WKLV —3Y $GGUHVV
PHQX
—3Y 'HIDXOW S5RXWWWULQJ 7\S®OPOFU D YDOLG ~-3DGGUHVV 6HWWLQJ WKLV SUF
RWKHU QUR@B Q4JXUHV D GHIDXOW URXWH LQVLGH D
$XWR &RQ4JXUH -3FKHFNER[| 6HW WR XVH 6/$$%& 6WDWHOHVV $GGUHVV $XWR &R Q.
FRQ4JXUH -3Y LQ WKH MDLO
—3Y —_QWHUIDFH | GURS GRZ/Q&KRRVHD QHWZRUN LQWHUIDFH WR XVH IRUWKLV -3
PHQX
~3Y $GGUHVV VWULQJ &RQ4JXUHV QHWZRUN RULQWHUQHW DFFHVY IRU WK
7\SHWKH -3Y DGGUHVV IRU91(7DQG VKDUH|G -3 MDI
GE D D H
—3Y 3UH4] GURS GRZQ&KRRVHD SUH4[IRU WKLV —3Y $GGUHVV
PHQX
—3Y 'HIDXOWSRXWWWULQJ 7\S®OPOFU D YDOLG —-3DGGUHVV 6HWWLQJ WKLV SUF
RWKHU QYR@MB Q4IJXUHV D GHIDXOW URXWH LQVLGH D
IRWHV VWULQJ (QWHUDQ\QRWHV RUFRPPHQWV DERXW WKH MDLO
$XWR VWDUW FKHFNER[| 6WDUW WKH MDLO DW VIVWHP VWDUWXS

6LPLODU VWR W KHS D EBH

FRQ4JXULQJWKHEDVLF SURSHUWRHVH QY DIOQ@ MOKLTFW LLYJQ

WR TXLFNO\FUHDWH D QHZ MDLO 7R FRQWLQXHERYRISURRH P GLNHRVBHERNE HEQ YWL HF\D L |
WLRQ RI WKHDROR GHVFULEHVY HDFK RI WKHVH RSWLRQV

kNe
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BHWWLQJ
GHYIVBUXOHVHW

9DOXH
LQWHJHU

7TDEOH -DLO B3URSHUWLHYV

" '"HVFULSWLRQ

IXPEHU RIGN-KH V

KWWSV ZZZ IUHHEVG RUJ FJL PDQ FJL"TX
WR HQIRUFH ZKHQG®RW@WKHMDLO 7KH GHIIL
R
LV RQO\ SRV VL E OIHOZXRIZB WRMDO R ZBP R X QW E
SHUPLVVLRQV DUH HQDEOMHGBY@W®W WR D YD
WKDQ

2H2 b2

HU\ GH®
DXOW YL

PHDQV QR UXOHVHW LV HQIRH AHG/ LIRXD WDQO

BGHYIV
OXH ORZ

HI[HF VWDUW

VWULQJ

&RPPDQGV WR UXQLQ WKHMDLO HQYLURQPH
MDLO LV FUHDWHG FDP S®HKMDLO
KWWSV ZZZ IUHHEVG RUJ FJL PDQ FJL"TX

HQW ZKH

HU\ MDI

H[HF VWRS

VWULQJ

&RPPDQGVWR UXQLQ WKHMDLO HQYLURQPH
DQG DIW H DB S UHR/MPROSQ GV DUH FRP SO HWIH
FUD SD TIVUEPXO

HQW EHI
([DPSC

HIHFBSUHVWDUW

VWULQJ

&RPPDQGV WR UXQ LQ WKH VIVWHP HQYLURQ
VWDUWHG

PHQW E

H[HFBSRVWVWDU

WVWULQJ

&RPPDQGV WR UXQLQ WKH VIVWHP HQYLURQ
DQG DIWHIDERBVWRPEWQGY DUH 4QLVKHG

PHQW D

H[HFBSUHVWRS

VWULQJ

&RPPDQGV WR UXQ LQ WKH VIVWHP HQYLURQ
VWRSSHG

PHQW E

HIHFBSRVWVWRS

VWULQJ

&RPPDQGV WR UXQ LQ WKH VIVWHP HQYLURQ
DQG DIWHLIDEBVWRPBWQGY DUH 4QLVKHG

PHQW D

H[HF FOHDQ

FKHENER]

5XQ FRPPDQGVLQD FOHDQHQYLURQPHQW
LV GLVFDUGHG H[FHSW IRU +20( 6+(// 7(5(
+20(DQG 6+(//DUHVHW WR WKH WDUJHW OF
WKHWDUJHW ORJLQ 7(50LVLPSRUWHG IUR
PHQW 7KHHQYLURQPHQW YDULDEOHV IURP
GDWDEDVH IRUWKH WDUJHW ORJLQ DUH DOV

7KH EXU
DQG 8¢
RILQ 8¢
PWKHF
WKH OR
RVHW

HI[HFBWLPHRXW

LOQWHJHU

7KHPD[LPXP DPRXQW RIWLPHLQ VHFRQGV W
WR FRPSOHWH —-1DFRPPDQGLVVWLOO UXQ
WKH MDLO LVWHUPLQDWHG

RZDLW
QLQJ DI\

VWRSBWLPHRXW

LQWHJHU

7KHPD[LPXP DPRXQW RIWLPHLQVHFRQGV W
FHVVHV WR H[LWDIWHU VHQGLQJD 6-*7(50 V|
DQH[HFB¥WRRBDQGY DUH FRPSOHWH $IWHU

WKH MDLO LVUHPRYHG NLOOLQJDQ\UHPOR
6-*7(50LVVHQWDQG WKH MDLO LVLPPHDGL

RZDLW
LJQDO

WKH VSH
QLQJ SU
OLW\ UH

HI[HFBMDLOBXVHU

VWULQJ

(QWHU HEMARHUD YXOUHG QD-RWLGH WKH MDL O
UXQ DV WKLV XVHU

FRPPD

H[HFBV\VWHPBMD

LOWXY B U

6 HW MWRWR ORRN IHR[W W KIHD ILQBXK/H M \S/DWHNEZ G
KWWSV ZZZ IUHHEVG RUJ FJL PDQ RILVWX
RI WKHQMBOIOXE

HHDUWE\ S D\

H[HFBV\VWHPBXYV

HUWULQJ

5XQ FRPPDQGV LQ WKHMDLO DV WKLV XVHU
UXQDV WKHFXUUHQW XVHU

%\ GHID

PRXQWBGHYIV

FKHENER]

ORXQWEBYIVKWWSY ZZZ IUHHEVG RUJ FJL
40HV\VWHP RQ WKH FMBILRRWWRU\DQG DSSO
L Q WAKHiY |V B USKSIDIHDVAHHW HU WR UHVWULFW WKH
WKH MDLO

PDQ FJL
WKH U X
i GHYLFI

PRXQWBIGHVFIV

FKHENER]

ORXQWID® VFIV
KWWSV ZZZ IUHHEVG RUJ FJL PDQ FJL"TX
WHP LQ WKEFMWD&ER UHFWRU\

HU\ IGH

*OMIBMm2/ QM

kN

M2ti T ;

d
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BHWWLQJ |
HQIRUFHBVWDWI\

h #H2 R9 Xk

9DOXH

GURS GRZ

+QMiBMm2/ 7°QK T 2pBQmb T ;2
'HVFULSWLRQ
QHWHUPLQH ZKLFK LQIRUPDWLRQ SURFHVVH
DERXW PRXQW SRLQWYV 7KHEHKDYLRU RI PX
VWDWIKWWSV ZZZ IUHHEVG RUJ FJL PDQ R
WDWIKWWSV
VVWDWWWSV
IKVWDWKWWSV

Z7ZZ ITUHHEVG RUJ FJL PDQ F
ZZ2Z ITUHHEVG RUJ FJL PDQ

$O0 PRXQW SRLQWV DUHDYDLODEOH ZLWKR
VHW WRQO\ PRXQW SRLQWYV EHORZ WKH MDL(
DYDLODEOHLI WK&NWVWWNRKW BHRIDXOW RSWLR
SRLQWY ZKHUH WKH MDLO FKURRW GLUHFWR

VLQDM
OWLSO|
JL"TXHL

ZZ2Z ITUHHEVG RUJ FJL PDQWDL"TXHU

JL"TXHU
FIL"TXE

DQG RWKHU VLPLODU FRPSDWLELOLW\V\VFDOOV

XW DQ\ |
FKURR
Q RQO\
U\LV OF

FKLOGUHQBPD]

CLQWHJHU

I1XPEHU RI FKLOG MDLOVDOORZHG WR EH FU

IURP FUHDWLQJ fKHO B WHKIGEDWKERIL O V
KWWSV ZzZZ IUHHEVG RUJ FJL PDQ FJL"TX
SODLQVWKH4QHU GHWDLOV

HDWHG |

RURWKHU MDLOV XQGHU WHKIMWMIDIEOV \$ WK A LWD R O

HU\ MDI

ORJLQBS5DJV

VWULQJ

)ODJV WR SDR/M W R
KWWSV ZZZ IUHHEVG RUJ FJL PDQ FJL"TX
ORJJLQJLQ WR WK HRARIL\OROBIEQIL\R R H

HU\ OR.

VHFEFXUHOHYHO

CLQWHJHU

9DOXH Rl WKHMDEOHYHO

KWWSV ZZZ IUHHEVG RUJ GRF IDT VHFXU
QHYHU KDV D ORZHU VHFXUHOHYHO WKDQ W
WKLV SDUDPHWHU DOORZV D KLIJKHU VHFXUH
VHFXUHOHYHO LV FKDQJHG MDLO VHFXUHOHI
BHFXUHOHYHO RSW GRIQVXOOMBD Q G

LW\ KWF
HKRVW
1TOHYHO
HYHO ZL

VAVYPVJ

GURS GRZ

Q$OORZRUGHQ\DFFHVV WR 6<69 —-3& PHVMDJ
KHUB®WO -3& REMHFWV RQ WKH VA\VWHP DUH Y
1HZ2QO\REMHFWV WKH MDLO FUHDWHG XVL
SDFHDUH YLVLEOH 7KHV\WVWHP DQG SDUHQ
MDLO REMHFWV EXW QRW 'S WVIDYEDWH MBL\O BHE
SHUIRUPDQ\V\WYPVJUHODWHG V\VWHP FDQ

H SULPL
LVLEOH
QJ WKH ¢
W MDLO

WQARRY
oV

VAVYVHP

GURS GRZ

Q$OORZRUGHQ\DFFHVV WR 6<69 —-3& VHPDSK
-QKH®HOW -3& REMHFWV RQ WKH VA\VWHP DUH
1HZ2QO\REMHFWYV WKH MDLO FUHDWHYV XVL
SDFHDUH YLVLEOH 7KHV\VWHP DQG SDUHQ
MDLO REMHFWYV EXW QRW S WVIDYEDWH NMBL\O BB
SHUIRUPWQYPHPHODWHG VA\VWHP FDOOV

RUH SUL
YLVLEO
0DJ WKH S
W MDLO

WQARRV

VA\VYVKP

GURS GRZ

Q$OORZRUGHQ\DFFHVV WR 6<69 -3& VKDUHG
WRQKH®HO® -3& REMHFWV RQ WKH VA\VWHP DU
WRHZ2QO\REMHFWY WKH MDLO FUHDWHYV XV,
SDFHDUH YLVLEOH 7KHV\WVWHP DQG SDUHQ
MDLO REMHFWV EXW QRW S WVID¥DWH NMBL\O BB
SHUIRUP DQ\V\WYVKP UHODWHG V\VWHP FDQCQ

PHPRU\
HYLVLE
LQJ WKFH
W MDLO

WQARRV
oV

DOORZBVHWBKRYV

WHKBHRFHN E R [

$OORZWKH MDLO KRVW QD P HR\RR/ B/H) PRDIQ J H ¢
KWWSV ZZZ IUHHEVG RUJ FJL PDQ FJL"TX
VHWKRVWQRWMWSY ZZZ IUHHEVG RUJ FJL R

5 ZLWK
HU\ KR\
»DQ FJL'

DOORZBV\VYLSF

FKHENER]

&KRRVH ZKHWKHU D SURFHVV LQ WKH MDLO K
SULPLWLYHV (TXLY DOWQ RVANRYWHRRMBLMY VW R
—QKHULW
'"HSUHFDWHG LQ JUHH %68V N DAQY® D\IYWYBIO G
V\VY VIKPVWHD G

DV DFFt

*QMIiBMm2/ QM

kN3

M2ti T ;.
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h #H2 R9 Xk

BHWWLQJ
DOORZBUDZBVRF

~ 9DOXH
NAWNFNER[

+QMiBMm2/ 7°QK T°2pBQmb T ;2

'HVFULSWLRQ

$OORZ WKH MDD ® WRFXI\HHV V

KWWSV HQ ZLNLSHGLD RUJ ZLNL 1HWZRU
KHQ VHW WKH MDLO KDV DFFHVV WR ORZHU
ZRUN OD\HUV 7KLV DOORIZY¥IXWLOLWLHYV OLN
KWWSV ZzZZ IUHHEVG RUJ FJL PDQWRILFHX
RXWHKWWSYV 7Z7Z7Z IUHHEVG RUJ FJL PDQ F
WR ZRUNLQ WKH MDLO EXW KDV VHEXULW\ L
EHXVHG RQMDLOVUXQQLQIJWUXVWHG VRIW

2H2 b2

NBVRFN
OHYHO
N H

IHU\ SLQ
JL"TXHU
PSOLFD
ZDUH

DOORZBFK5DJV FKHENER]

7UHDW MDLO XVHUV DV SULYLOHJHG DQGDO
WHP 40H ¥HPX U HRIWWOUDLQWY DUH VWLOO

DOORZBPORFN FKHENER]

$OORZ MDLOWR UXQ VHORERHVY WKDW XVH
KWWSV ZzZZ IUHHEVG RUJ FJL PDQ FJL"TX
SK\WWVLFDO SDJHV LQ PHPRU\

DOORZBPRXQW FKHENER]

$OORZ SULYLOHJHG XVHUV LQVLGH WKH MDUL
40HV\VWHP W\SHVY PDUNHG DV MDLO IULHQG

DOORZBPRXQWBGHRKMFNER|

$OORZ SULYLOHJHG XVHUV LQVLGH WKH MDL
DQG XQPRX@®W WIKH GHYLFH 40OHV\VWHP
KWWSV Z7Z7ZZ IUHHEVG RUJ FJL PDQ FJL"TX
VLRQLVRQO\H*HPWDRZBRN XYPGIWHRQBUFHBV
VHW WR D YDOXH ORZHU WKDQ

DOORZBPRXQWBQXRKXAHNNER [

$OORZ SULYLOHJHG XVHUVLQVLGH WKH MDL
PRXQW DQG XQP RX@WDWKH40H V\VWHP
KWWSV ZZZ IUHHEVG RUJ FJL PDQ FJL"TX
VLRQ LV RQO\ H*HPWDORZRERRYGWHIQRUFHBV
VHW WR D YDOXH ORZHU WKDQ

DOORZBPRXQWBSURKH¥NER [

$OORZ SULYLOHJHG XVHUV LQVLGH WKH MD L
PRXQW DQG XQPRXQRWIWKHAOH V\VWHP
KWWSV ZZZ IUHHEVG RUJ FJL PDQ FJL"TX
SHUPLVVLRQ LV RQO\ HDBIGWZB RRYGINY D Q G
HQIRUFHBVWBWMWR D YDOXH ORZHU WKDQ

DOORZBPRXQWBWHMFXINFNER|

$OORZ SULYLOHJHG XVHUVLQVLGH WKH MDL
PRXQW DQG XQP RXENWEKHOH V\VWHP
KWWSV ZZZ IUHHEVG RUJ FJL PDQ FJL"TX
SHUPLVVLRQ LV RQO\ HDBIGRZB BRZMWY DQG
HQIRUFHBVWBWMWR D YDOXH ORZHU WKDQ

DOORZBPRXQWB]|IVFKHFNER]

$OORZ SULYLOHJHG XVHUV LQVLGH WKH MDL
WKH =)6 40H V\VWHP 7KLV SHUPLVVLRQQ@V R
ORZBPRXOQMAWHIOBUFHBVWBWWR D YDOXH O
7TKH)6 KWWSV 7277 IUHHEVG RUJ FJL PDQ
SDJHKDV LQIRUPDWLRQ RQ KRZWR FRQ4JXU
RSHUDWH IURP ZLWKLQ D MDLO

DOORZBTXRWDYV FKHENER]

$OORZWKH MDLO URRW WR DGPLQLVWHU TX
7TKLVLQFOXGHV 40HV\VWHPV WKH MDLO VKD
QRQ MDLOHG SDUWV RI WKH VI\VWHP

DOORZBVRFNHWBDFKHFNER]

$OORZDFFHVV WR RWKHU SURWRFRO VWDFN
81-; DQG URPXWHQMDLO IXQFWLRQDOLW\ G
DOO SURWRFDO VWDFNV

YQHWBLQWHUIDFHVWULQJ

6SDFH GHOLPLWHG OLVW RIQHWZRUN LQWH
HQDEOHG MDLODIWHU LW LY FUHDWHG -QW,
OHDVHG ZKHQ WKH MDLO LV UHPRYHG

&OLUIRN7WR YLHZ DG W MWK 3 U RFKHHWW IDHW VRREQ H Q

kN

ORZ WK
HQIRUFI

HU\ POF
O WR PR
O\

O WR PR

HU\ GH"®
WDWIV

O WR

HU\ QX
WDW IV

O WR

HU\ SUF

O WR

HU\ WP

O WR PR
QO\ HeH
RZHU W
FIL"TXI
HWKH =

RWDV R

UHV ZLW

V EH\RC

RHV QRYV

UIDFHYV
HUIDFH

N
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BHWWLQJ
LOQWHUIDFHV

- 9DOXH
VWULQJ

7TDEOH

IHWZRUN B3URSHUWLHYV

" '"HVFULSWLRQ
(QWHU XS WR IRXU LQWHUIDFH FRQ 4 1RQWMHWL

ZKHUH WKH YLUWXDO LOWHUIDFH LY DWWDF

RQV LQ \

IDFH EUYB83$BUDWHG E\D FRPPDHIW YDOXH LV WKH Y
WXDO91(7 LQWHUIDFH QDPHDQG WKH ULJKW

YDOXH
KHG

KRVWBGRPDLQQD

PHWULQJ

(QWHUD® RPDLQ QDPH
KWW SV
IRUWKH MDLO

ZZZ IJUHHEVG RUJ GRF KDQGERRN

QHWZR

KRVWBKRVWQDPH

VWULQJ

(QWHU D KRVWQDPH IRUWKH MDLO
1$0( 88-"

%\ GHIDX

oOw WK

H[HFB4E

LQWHJHU

(QWHUD QXPEHU WR GH4QH WKH URXWLQJ W
QLQJ FRPPDQGV LQVLGH WKH MDLO

DEOH )-

LS BVDGGUVHO

FKHENER]

2Q0\DYDLODEOH ZKHQ WKH MDLO LV QRW FR

PDU\ -3Y DGGUHVV RIWKH MDLO

Q4JXUH

DEOHV -3Y VRXUFHDGGUHVV VHOHFWLRQ IRU WKH I

LS

GURS GRZ

Q&RQWURO WKH DYDLODELOLW\ RIGRBN DD®RE
UHVWULFWHG DFFHVV WR DOO V1W& HF \D\8 G U
GUHVVH\LZ LBADKGEGHW WVMRD EGWRS WKH MDLO 1U
HQWLUHO\

KV H Vo
FHW DIGV
RP XVLQ

LS BVDGGUVHO

VWULQJ

2Q0\DYDLODEOH ZKHQ WKH MDLO LV QRW FR

PDU\ -3Y DGGUHVV RIWKH MDLO

Q4JXUH

DEOHV -3Y VRXUFHDGGUHVV VHOHFWLRQ IRU WKH I

LS

GURS GRZ

Q&RQWURO WKH DYDLODELOLW)\ RIGBN DD®REZ
UHVWULFWHG DFFHVV WR DOO V1W& HF \D\8 G U
GUHVVH\LZ LBADKGEGHW WVWMRD EGWRS WKH MDLO 1U
HQWLUHO\

KV H Vo
FHW DIGV
RP XVLQ

UHVROYHU

VWULQJ

$GG OLQSINTWRW DIRO4OH ([DOPOHVHUYHU —

SFTPMW DPBB WKH KRVW

B VHDUF

GRPDLQ QRWOGV PXVW EH GHOLPLWHG ZWWEK\WD VHPL]
LV WUDQVODWHG DSFQ R 0 LIDRMOMEBGRIOWR LQKHULW

PDFBSUH4]

VWULQJ

2SWLRQDO (QWHUD YDOLG 0$& DGGUHVV YH
()&

QGRU S

YQHWBGHIDXOWB

L Q WRIY I®R H

WKDW KDV WKH GHID X O@/RUHRVOHR V& K R R/(MHG H
LQWHUIDFH

Q6HW WKH GHIDXOW 91(7 LQWHUIDFH 922QVWDNHYV Hel
VHW &KRRVHDVSHFL4F L QIMXHMWHDXVH RMUKWHVW WRU D

IDXOW 9

YQHW BPDF

VWULQJ

DQG MDLO 7R DVVLJQ 4[HG 0$& DGGUHVVHYV
GUHVVDQG WKHMDLO 0$& DGGUHVV VHSDUD

/HDYH WKLY EODQNWR JHQHUDWH UDQGRP 0$& DGG

HQWHU
WHG E\

YQHW BPDF

VWULQJ

/HDYH WKLV EODQNWR JHQHUDWH UDQGRPQ
DQG MDLO 7R DVVLJQ 4[HG 0$& DGGUHVVHYV
GUHVVDQG WKH MDLO 0$& DGGUHVV VHSDUD

$& DGGL
HQWHU
WHG E\

YQHW BPDF

VWULQJ

/HDYH WKLV EODQNWR JHQHUDWH UDQGRPQ
DQG MDLO 7R DVVLIQ 4[HG0$& DGGUHVVHYV
GUHVVDQG WKHMDLO 0$& DGGUHVV VHSDUD

$& DGG
HQWHU
WHG E\

YQHW BPDF

VWULQJ

/HDYH WKLV EODQNWR JHQHUDWH UDQGRPQ
DQG MDLO 7R DVVLIQ 4[HG0$& DGGUHVVHYV

GUHVVDQG WKHMDLO 0$& DGGUHVV VHSDUD

$& DGGL
HQWHU
WHG E\

7KH4QDO VHW RI MDLO SURSHUW KXY IVRIF B R QBABPUNYHRENO Q@ WKMFULEHY WKHVH RSWLI

iyy
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2H2 b2

7DEOH &XVWRP 3URSHUWLHYV

ENANCE - 9DOXH " '"HVFULSWLRQ

RZQHU VWULQJ 7KHRZQHU RI WKH MDLO &DQ EH DQ\VWULQJ

SULRULW\ LQWHJHU | 7KH QXPHULF VWDUW SULRULW) IRE DVKMBAD L O DW EF
XHV PHDIQLDKBULRULW\ $W V\VWHP VKXWGREZQ WKH
UHYHUVMBBSOH

KRVWLG VWULQJ $QHZD MDLO KRVWLG LIQHFHVVD WEF ([DPSSOH KRV W
H ID E F GH

KRVWLGBVWULFWBFKHFWER[| &KHFN WKRRMBLBSHUW\ 3UHYHQWY WKH MD|LO IURP
KRVWRBY QRW PDWFK WKH KRVW

FRPPHQW VWULQJ &RPPHQWV DERXW WKH MDLO

GHSHQGV VWULQJ 6SHFLI\DQ\MDLOV WKHMDLO GHSHQGV RQ &KLOG N
EHIRUH WKH SDUHQW MDLO FDQ EH FUHDWHG

PRXQWBSURFIV FKHFNER[| SOORZ PRXQWLWQRR VD
KWWSV ZZZ IUHHEVG RUJ FJL PDQ FJL"TXHU\ SUF
WHPV LQ WEAW MIS®DUHFWR U\

PRXQWBOLQSURFIEKHENER[| $OORZ PRXQWLIQIRI BF [V
KWWSV ZZZ IUHHEVG RUJ FJL PDQ FJL"TXHU\ OLC
LQ WKH MDLO

KRVWBWLPH FKHFNER[| 6\QFKURQL]JH WKH WLPHEHWZHHQ MDLO DQG KRVW

MDLOB]IV FKHFNER[| (JDEOH DXWRPDWLF =)6 MDLOLQJLQVLGH WKH MDLC
GDWDVHW LV IXOO\FRQWUROOHG E\ WKH MD|LO
1RWBOORZBRRXQWF H BI/QIDW® IR/Z B P REK)XQWWB PIg O E H
VHW IRU =)6 PDQDJHPHQW LQVLGH WKH MDLQ WR ZRLU

MDLOB]IVBGDWDVHWULQJ "H4QH WKH GDWDVHW WR EH MDLOHG DQG IXOO\ KDQ
WHUD =)6 40HV\VWHP QDPH ZLWMB X@BIMSARIRKD QD P H
VHW IRUWKLV RSWLRQ WR ZRUN

MDLOB]IVBPRXQWSWRW QM J 7KH PRXQWSRL QWD LFOBW K B(GDMIOEDWD H[DPSOH
GDWDVHW QDPH

DOORZBWXQ FKHFNER[| ([SRVH KRXW KWWSV ZZZ IUHHEVG RUJ FJI PDQ F.
GHYLFHVLQ WKH MDLO $OORZWKH MDLO WR FUHDW

&O LG ZKHQ WKH GHVLUHG MDLO SURSHUWLHVY KDYHEHHQ VHW 1HZ-WDROMYXOUH DG (

R9Xj) J M ;BM; C BHD

&OLFNDRDOMWMRZYV D OLVW RILQVWDOOHG MDLOVYJ$%QH[DPSOH LV VKRZQLQ

jyR
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yLJ -DLO2YHUYLHZ6HFWLRQ

7TDEOH GHVFULEHV HDFK FROXPQ

&ROXPQ 1DPH
-DLO

7DEOH -DLO2YHUYLHZ -QIRUPDWLRQ

" 'HVFULSWLRQ |
7KH QDPH RI WKH MDLO

—3Y $GGUHVV /LVWLQJRIFRQ4JXUHG -3Y DGGUHVVHV $ VWDWLF -3Y| DGGUH
XDO®)$1 OPU SVOQYAHVSOD\HG LI WKH MDLO LV VWRSSHG DQ
XV0LQJ'+&%%)1 JQBEESNTALVSOD\HG LI WKH MDLO LV UXQQLQJ DQ
XVLQJ '+&3

—3Y $GGUHVV JLVWLQJ RIFRQ4JXUHG -3Y DGGUHVVHV

6WDWXV XL QGLFDWHV WKH MD LORAQUBQRRWHD W&H MDLO LV VWRSSHG

7\SH —QGLFDWHVY WKH LQVWDO OMMIR Q PHWEHKG OIZEUHQJ DQG
SOXJLADW LQV WD O Q@ BIXIDOH

SHOHDVH 7KH)UHH%6' YHUVLRQ WKH MDLO LV EDVHG RQ

Yy 2SWLRQV

&OLFNWR GLVSOD\ WKH RISWURIQV VKRZQ LQ

2SHUDWLRQV FDQEHDSSOLHG WR PXOWLSOH MDLOV EA\VHOHFWLQJWKRVH MDLOV 2
RQHRUPRUHMDLOV LFRQV DSSHDU ZaW B¥ WDNREBH 8S/GIIBWHR RIWHWH WKRVH MDLOV

&OLFN2SWLRQV

IRUD MDLO WR VHH DQORSWVYRRXMVRMKW RBWMBKOW DSSHDUYV
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yLJ -DLO 2SWLRQV OHQX

7DEOH GHVFULEHV HDFK RSWLRQDYDLODEOHIRUD MDLO

'DUQLQORGLI\WKH-3DGGUHVV LQIRUP DWL RS MRIURIS M VAVENDX/ RQUV VXL QJ
LQJFRPPDQGV GLUHFWO\IURP WKH FRPPDQG OLQH RI WKH MDLO 7KLV HQ
MDLO RU UBIHERK W

2SWLRQ
(GLW

7TDEOH -DLO 2SWLRQOHQX (QWU\ ' HVFULSWLRQV

" 'HVFULSWLRQ

8VHG WR PRGLI\WKH VHWWIRH®Y 6 HY MDLEH®Q@RW EH H
LVUXQQLQJ 7KHVHWWLQJV FDQ FDQEHYLHZHG EXWD

ORXQW SRLQWV

WKH QH
XUHV W

GLWHG .
UH UHD(

2SHQ WIRKKQW 3RLYWVG6HOHFW DQ H[LVW (QLRP L WWBR LIQW WR
RSHQ W&B ORXQWIFRIHHQ $ PRXQW SRLQW JLYHV D MDLO DFFHV
FDWHG HOVHZKHUH RQ WKH VI\VWHP $ MDLO PXVW EH VWRSSHG
GHOHWILRXI@N 3BHMP®GLWLRQDSBIWRUDJIRU PRUH GHWDLOV

5HVWDUW 6WRS DQG LPPHGLDWIQWD VW& DUW DQ

6WDUW 6WDUW D MDLO WKDOWBRBBNERRERU UHQW

6WRS 6WRS D MDLO WKDW MVDWIXBXUUHQW

8SGDWH 5XQMJHHEVG X&K&WWSsY ZzZzZ IUHHEVG RUJ FJL PDQ FJL
WR XSGDWH WKH MDLO WR WKH ODWHVHW SDWFK OHYHGQ

6KHOO $FFHVWRORWPPDQG SURPSWWRLQWHUDFW ZLWK D MDLO

OLQH FYSHWR OHDYH WKHFRPPDQG SURPSW

*QOMIBMm2/ QM

iyi

"TXHU\ |
RI WKH
GLUHFYV

M2ti T ;.
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h #H2 R9Xe +QMiBMm2/ 7°QK T 2pBQmb T ;2
2SWLRQ " 'HVFULSWLRQ

'"HOHWH '"HOHWH WKH MDLO DOO RIWKH MDLO ¥ FRQWKERDWHY DQG DOO D\
%DFN XS WKH MDLO VGDWD FRQ4JXUDWLRQ DQG SURJUDPYV 4U
FRYHUWKHFRQWHQWV RI D MDLODIWHU GHOHWLRQ

IRWHHQX HQWULHV FKDQJH GHSHQGLQJRQ WKH MDLO VWDWH )RUBWRBEED OD VW F
RSWLRQ

ROXjXR C BHIT/ i2b M/ IT;" /2b

&OLWNSWLR@BSGDWRIXSGDWH D MDLO WR WKH PRVW FXUUHQW SDWFK OHYHO RI WK
GRHYRWKDQIJH WKH UHOHDVH

$ MXISOUDJGISODFHY WKH MDLO J)UHH%6' RSHUDWLQJ V\VWHP ZLWK D QHZ UHOHDVH R
SLQJLW RSHQLISOWKH DQG HIQWBBHBDJIN QHSBEFRZOIBOB®PHY WKH SOXJLQ MDLO QDP

7LS-W LV SRVVPDEOHWWR\ USIPRYH XQXVHG UHOHDVADBURPSWMKIFBIFWDVHW DIWHU
XSJUDGLQJ D MDLOPXN®WRWEHDMHXVH E\DQ\ MDLO RQ WKH V\VWHP

ROXjXk ++2bbBM; C BH IbBM; aa>

7KHVVK GDMPRQ KWWSV 7ZZZ IUHHEVG RUJ FJL PDQ FJL"TXHU\ VVKG PXVW EH HQ
DFFHVV WR WKDW MDLO IURPDQRWKHU VA\VWHP

7KH MDALAXWW EH XS EHIRKHROBNHRQ LV DYDLODEOH -1 WKH MDLO-DMQRW XS VWDU\
WLRQBWDRWWKH GHVLUHG MBWQ RO HFBRD VWDUW D VKHOO RQ WKH MDLO $ MDLO UF
WKLV H[DPSOH

-BTU MPHJO 'SJ "QS PO QUT
'SFF#4% 45"#-& 'SFF/"4 BNE BMF G GSFFOBT TUBCMF 'SJ"QS 65%

S8FMDPNF UP 'SFF#4%

B3FMFBTF /PUFT &SSBUB 1UUQT XXX 'SFF#4% PSH SFMFBTFT
4FDVSJUZ "EWJTPSJFT ITUUQT XXX 'SFF#4% PSH TFDVSJUZ
'SFF#4% )BOECPPL IUUQT XXX 'SFF#4% PSH IBOECPPL
'SFF#4% '"2 IUUQT XXX 'SFF#4% PSH GBR
2VFTUJPOT -JTU 1UUQT MJTUT 'SFF#4% PSH NBJMNBO MJTUJOGP GSFFCTE RVFTUJPOT
'SFF#4% 'PSVNT IUUQT GPSVNT 'SFF#4% PSH

%PDVNFOUT JOTUBMMFE XJUI UIF TZTUFN BSF JO UIF VTS MPDBM TIBSF EPD GSHFCTE
EJSFDUPSZ PS DBO CF JOTUBMMFE MBUFS XJUI QLH JOTUBMM FO GSFFCTE EPD
'PS PUIFS MBOHVBHFT SFQMBDF aFO= XJUl B MBOHVBHF DPEF MJLF EF PS GS

4IPX UIF WFSTJPO PG 'SFF#4% JOTUBMMFE GSFFCTE WFSTJPO VOBNF B
1IMFBTF JODMVEF UIBU PVUQVU BOE BOZ FSSPS NFTTBHFT XIFO QPTUJOH RVFTUJPOT
*OUSPEVDUJPO UP NBOVBM QBHFT NBO NBO
'SFF#4% EJSFDUPSZ MBZPVU NBO IJFS

&EJU FUD NPUE UP DIBOHF UIJT MPHJO BOOPVODFNFOU
SPPU!KBJMFYBNQ _
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7LS$ URRW VKHOO FDQ DOVR EH RSHQHG | RRUSB6M Bl I0® K @ VK WM\VIv&KIH Q fMR BPBEHF DP O

TPMF KBIJMOBNF

(QDEOH VVKG

TZTSD TTIE@QFOBCMF ©:&4¢n
TTIE@QFOBCMF /0 (&4

7LS8VLQZTSWR HQDEOH VVKG YHUL4HY WKDW VVKG LVHQDEOHG

6WDUW WKH 66+TGEGBMBRE® TTIE TUBSU

7KH4UVW WLPH WKH VHUYLFHUXQV WKH MDLO 56$ NH\ SDLULYVY JHQHUDWHG DQG Wk

$GG D XVHU DFFBEEWTZARBEORZ WKH KXUADRHSRVWNO DFFHSW WKH GHIDXOW YDOXH R*HUH
TXLURPWFHVV PXVW DOVR EHD PKREBR )RS WEWHEBKOHQ SURPSWEGLIWR XVHU LQWR R\

JURXSV" >@

SPPUIKBJMFYBNQ _
6TFSOBNF KBJMVTFS
'VMM OBNF +BJM 6TFS

6JE -FBWF FNQUZ GPS EFGBVMU
-PHJO HSPVQ <KBJMVTFS>
-PHJO HSPVQ JT KBIJMVTFS
-PHJO DMBTT <EFGBVMU>
4/FMM TI DTI UDTI HJU TIFMM [TI S[TI
JPNF EJSFDUPSZ < IPNF KBIMVTFS>
JPNF EJSFDUPSZ QFSNJTTJPOT
6TF QBTTXPSE CBTFE BVUIFOUJDBUJPO
6TF BO FNQUZ QBTTXPSE ZFT OP <OP>
6TF B SBOEPN QBTTXPSE ZFT OP <OP>
&OUFS QBTTXPSE

&OUFS QBTTXPSE BHBJO

-PDL PVU UIF BDDPVOU BGUFS DSFBUJPO

BEEVTFS

6TFSOBNF KBIJMVTFS
1BTTXPSE

'VMM /BNF +BJM 6TFS

6JE

$MBTT

(SPVQT KBJMVTFS XIFFM
)PNF IPNF KBJMVTFS
YPNF .PEF

41IFMM cCJO DT

-PDLFE opP

0, ZFT OP ZFT

BEEVTFS

"EE BOPUIFS VTFS ZFT OP OP
(PPECZF

SPPU!KBJMFYBNQ _

*OWJUF KBJMVTFS JOUP PUIFS HSPVQT <>
OPMPHJO

-FBWF FNQUZ GPS EFGBVMU
<ZFT>

*/'0 4VDDFTTGVMMZ BEEFE KBJMVTFS UP UIF VTFS EBUBCBTF

XIFFM

<Tl> DTI

<OP>

$IWHU FUHDWLQJ WKH ¥RIBWWHWR WKW R DIO®RZTXWRUD WRWIVIFHUXVHU SULYLOHJHV
MODURBWYVVZRU®BKVIKERWKLQJ LV HFKRHG EDERNVKH® XVLQJ

SPPU!KBIJMFYBNQ _ QBTTXE
$IBOHJOH MPDBM QBTTXPSE GPS SPPU
/IFX 1BTTXPSE

B3FUZQF /FX 1BTTXPSE
SPPU!KBIJMFYBNQ _

jy8
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JLQDOO\ WHVW WKDW WKH XV HWQ AOROWEKKHF MIDLWOI KIORAR DQRWKHU VAVWHP DQG JDLQ VX
WKH H[DPSOH D XWDJLQBWHNEIWR DFFHVV WKH MDLO DW 7TKH KRVW 56%$ NH\ 4
YHUL4HG WKH 4UVW WLPH D XVHU ORJV LQ

TTI KBIMVTFS!

5lF BVUIFOUJDJUZ PG IPTU DBO U CF FTUBCMJTIFE

34" LFZ GJOHFSQSJOU JT G F G FE C DD D D G

"SF ZzPV TVSF ZPV XBOU UP DPOUJOVF DPOOFDUJOH ZFT OP ZFT

8BSOJOH 1FSNBOFOUMZ BEEFE 34" UP UIF MJTU PG LOPXO IPTUT
I1BTTXPSE

IRWHYHU\ MDLO KDV LWV RZQ XVHUDFFRXQWV DQG VHUYLFH FRQ4JXUDWLRQ 7KHYV
WKDW UHTXLUHV 66+ DFFHVYV

RO9XjXj //BiBQM H aiQ" ;2

-DLOVFDQEHJLYHQDFFHVVWRDQDUHD RIVWRUDJH RXWVLGH RIMWN\KW H/FD L-GVW.KD W
SRVVLEOH WRJLYHD )UHH%6' MDLO DFFHVV WR DQ\D\WWWMH R | Y WRULDJ KVRHI XMKHR )W B S13. «
WLRQV RUSOXJLQV WKDW VWRUH ODUJHDPRXQWV RIGDWD RULIDQDSSOLFDWLRQ
JUHH1P$W\VWHP )RU H[DPSOH 7UDQVPLVVLRQLVDSOXJLQ WKDW VWRWHWIEDWD XVL
QDO VWRUDJH LV DGBRIGOQWBRQI®WKWSY ZZZ IUHHEVG RUJ FJL PDQ FJL"TXHU\ PRX
QLVP ZKLFKOLQNV GDWD WKDW UHVLGHY RXWVLGHRIWKH MDLO DVD VWRUDJH DU

TKBHRXQW SRHEWNVNRQ RI D MDLO VKRZV DQ\DGGHG VWRUDJHDQG DOORZV DGGLQJPF

1IRWH MDLO PXVV6 WD RHER ZEOHIRUH DGGLQJ D QHZ PRXQW2SRILRVY \GVDRFEND MDLO WR
FKDQJH WEW MW B®R ZQ

6WRUDJH FDQ EH DG G HGIBY QISANILRQAQR XQW SRRDYDWKH GHVLUHE& X¥MPW G RV VR Q
LVDOLVWRIDOORIWKHFXUUHQWO\GH4QHG PRXQW SRLQWYV

*RWERRXQW SRISQWYVR DGG VWRUDJH WR DMDLO 7KLV RIHIXWWKH VFUHHQ VKRZQ LQ

jye
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)LJ $GGLQJ6WRUDJIJHWRD-DLO

% URAVRI VBIREXK UDFGIGH VW L Q DXW HRI G

6RXUENM WKH GLUHFWRU\RU GDWDVHWR@ MKH KUHHIG&EH DFFHVVHG EUWKH MDL
DWHV WKHGLUHFWRU\LILWGRHVY QRW H[LVW 7KLV GLUHFWRU\PXVW UHVLGHR
WKH MDLO 7KLV LV ZK\LWLVUHFRPPHQGHG WR FUHDWHD VHSDUDWH GDWDVHYV
MDLOV LVDOZD\VVHSDUDWH IURP DQ\GDWDVHWY XWHMGHIRU VWRUDJH RQ WKH )L

"HVW L QDMLRAYH WR DQ H[MFIMELUBGEB RU\ ZLWKLQ WK H R B UWOMWRR DL B WHDW KW L
DOVR SRV VLE OBQARDD@GIEPH WR WKH HQG RI WK H PXWIRPQ® )BEBDIFUHDWHY D QF
WRU\ 1HZ GLUHFWRULH V FIWVOMRHGVAXAO\OMGE R H FW R U\ V WNUOXF W R D BIH F[ KBS © F
TBNQMFKBJM SPPU OFX EFTUJOBUJPO EJSFDUPSZ

6WRUDJH LV W\SLFDOO\DGGHG EHFDXVH WKH XVHUDQG JURXS DFFRXQW DVVRFLDW
MDLO QHHGVY WR DFFHVV GDWD ¥ WWRWHPR @ M RH HUOHEREBWHWQIVWRISRUWDQW WR 4UV
WKDW WKH SHUPLVVLRQV RI WKHVHOHFWHG GLUHFWRU\RU GDWDVHW JUDQW SHUP
MDLO 7KLVLVQRWWKHGHIDXOW DV WKH XVHUVDQGJURXSV FUHDWHG LQVLGH RI
JURXSV RI WKHP)MHHML I B

7KHZRUN5S5RZIRUDGGLQJ VWRUDJH XVXDOO\JRHV OLNH WKLV

'"HWHUPLQH WKH QDPH RI WKH XVHU DQG JURXS DFFRXQW XVHG E\ WKH DSSOLFD
WKH WUDQVPLVVLRQ DSSOLFDWLRQ DXWRPDWLRPODQ VB EDBLERQD KX/$ D DFFORXWY
DOVR QDPHIBQ VP LKWIRIQQ GRXEW FKHFN W IQBFOWER 4QG WKH XVHU DFERXQW DQ
HSPVQR 4QG WKH JURXS DFFRXQW LQVLGH WKH MDLO 7\SLFDOO\ WKH XVHU DC
FDWLRQ QDPH $OVR WKH 8-'DQG *~'DUH XVXDOO\WKH VDPHDV WKH SRUW QXP

$PHGXMHUDQG JURXS *-' DUH SDUW RIWKHEDVH VI\VWHP +DYLQJDSSOL
XVHU PDNHV LW SRVVLEOHWR VKDUH VWRUDJHEHWZHHQ PXOWLSOHDSSOLFDW
RUHYHQ EHWZHHQ WKH KRVWDQG MDLOV

jyd



6°22L a RRXk@I3 b2 :mB/2- _2H2 b2 RRXKkK

2Q WKH)URN1$®HP FUHDWHD XVHUDFFRXQWDQG JURXS DFFRXQW WKDW PDW|
XVHG E\WKHDSSOLFDWLRQLQ WKH MDLO

'HFLGH ZKHWKHU WKH MDLO ZLOO EHJLYHQ DFFHVV WR H[LVWLQJ GDWD RU D QH

-l WKH MDLO DFFHVVHV H[LVWLQJ GDWD HGLW WKH SHUPLVVLRQV RI WKH SRRO
KDYHWKH GHVLUHG UHDGDQG ZULWHDFFHVV —-IPXOWLSOHDSSOLFDWLRQV RU
FUHDWHD QHZJURXS DQGDGG HDFK QHHGHG XVHUDFFRXQW WR WKDW JURXS

-I1DQDUHD RIVWRUDJHLVEHLQJVHWDVLGHIRUWKDW MDLO RULQGLYLGXDOD
VLRQVRIWKDW GDWDVHW VR WKH XVHUDQG JURXS DFFRXQW KDV WKH GHVLUHC

8VH WK i@ RIMQW SR L$Q'WWR VHO HF W ROKUWFWKIKH GDWD'B g ® MWKHMRQLW ZLOO EH
PRXQWHG LQ WKH MDLO

TR SUHYHQW ZULWHV WR BWKHGY MRO\DJIJH FOLFN

$IWHU VWRUDJH KDV EHHQ DGGHG RU FURDDQWH S R WSS W DMDL I0Q WKW KH H[DPSOH VK
XUH DGDWDVHWOPRMHGENC TUKIBHEHHQ FKRV & DMAKHKW FRQWDLQV WKH 40HV VW
WKH )UHHISWSWHP 7KH XV HUNFDQWIPWDHBGI F KBIJMT TBNQMFKBJIM S~ PWKNFOLQUHFEN R U\ W
EHPRXQWHG HPWKMDMO® Q7R XVHUV LQVLGH WKH MDLO WK L VSEPIPWDNFLNOIBIFES HD U
UHFWRU\

yLJ ([IDPSOH 6WRUDJH

6WRUDJHLVY DXWRPDWLFDOO\PRXQWHG DV LWLV FUHDWHG

IRWHRXQWLQJD GDWDVHW GRHVY QRW DXWRPDWLFDOO\PRXQW DQ\FKLOG GDWDVF
40HV\VWHP VR FKLOG GDWDVHWYV PXVWHDFK KDYHVHSDUDWHPRXQW SRLQWYV

jy3
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&OLFNSWLRQWOHWHGHOHWH WKH VWRUDJH

:DUQLQSHPHPEHU WKDW DGGHG VWRUDJHLY MXVW D SRLQWHU WR WKHPVH
VI\VWHP -\ RBWRHSA WKDW G D W D) WARHW KAHKND BMLDU H G H O HAAWVHAGL IQUBRIRIVRRRMW R U\ L Q
DUH UHDOO\ GH O HWHX UGB MFRAHR U\ )RIH WRIM\VWHPRZHYHU UHPRYLQJ WKH
HOWU\RQO\UHPRYHVY WKH SRLQWHU 7KLV OHDYHV WKH GDWD LQWDFW EX

ODHFWHG
WKH MD
MDLO V\
W QRW D

R9X9 C BH aQ7ir "2

$ MDLO LV FUHDWHG ZLWK QR VRIWZDUH DVLGH IURP WKH FRUH SDFNDJHV LQVWDOO
6RIWZDUHLQ D MDLO LV PDQDOKKIEN RRQJMR WEWRIWRBHAM DG AIWMF \KBJHHPOBNF”

WKLV H[DPSOH WKH XVHUNKDWWMIUIBG LQWR

<SPPU!GSFFOBT _> JPDBHF DPOTPMF UFTUKBJM
'SFF#4% 45"#-& 'SFF/"4 BNE F FG GSFFOBT TUBCMF .PO "QS

S8FMDPNF UP 'SFF#4%

B3FMFBTF /PUFT &SSBUB 1UUQT XXX 'SFF#4% PSH SFMFBTFT

4FDVSJUZ "EWJTPSJFT IlUUQT XXX 'SFF#4% PSH TFDVSJUZ

'SFF#4% )BOECPPL IUUQT XXX 'SFF#4% PSH IBOECPPL

'SFF#4% '"2 IUUQT XXX 'SFF#4% PSH GBR

2VFTUJPOT -JTU 1UUQT MJTUT 'SFF#4% PSH NBJMNBO MJTUJOGP GSFFCTE RVFT
'SFF#4% 'PSVNT I[UUQT GPSVNT 'SFF#4% PSH

65%

UJPOT

%PDVNFOUT JOTUBMMFE XJUI UIF TZTUFN BSF JO UIF VTS MPDBM TIBSF EPD GSHFCTE

EJSFDUPSZ PS DBO CF JOTUBMMFE MBUFS XJUI QLH JOTUBMM FO GSFFCTE EPD

'PS PUIFS MBOHVBHFT SFQMBDF aFO= XJUl B MBOHVBHF DPEF MJLF EF PS GS

4IPX UIF WFSTJPO PG 'SFF#4% JOTUBMMFE GSFFCTE WFSTJPO VOBNF B

IMFBTF JODMVEF UIBU PVUQVU BOE BOZ FSSPS NFTTBHFT XIFO QPTUJOH RVFTUJPOT

*OUSPEVDUJPO UP NBOVBM QBHFT NBO NBO
'SFF#4% EJSFDUPSZ MBZPVU NBO IJFS

&EJU FUD NPUE UP DIBOHF UIJT MPHJO BOOPVODFNFOU
SPPUIUFTUKBJM

7LS6HEAVLQJLRS&EDJH IRUPRUH GHWDLOVJPDBXR B R BDHUGYQ W

RO9X9XR AMbi HHBM; 6 22"a. S +F ;2D

7TKH TXLFNHVWDQG HDVLHVW ZD\WR LQVWDOO VRIWZDUH LQVLGH WKH MDL

OLV WR

DUH SUHFRPSLOHG DQG FRQWDLQ DOO WKHELQDULHVDQG D OLVWRIGHSHQGHQFL!

JUHH%6' VA\VWHP

$ KXIJHDPRXQW RIVRIWZDUH KDV EHHQ SRUWHG WR )UHH%6' ORVW RI WKDW VRIWZD

WR 4QG )UHH%6' VRIWZDUH LV WR YVH WKCGHRVMIDWWIS¥D ZB2W IUHVKSRUWYV RU

J

$IWHU 4QGLQJ WKH QDPH RI WKH GHWLIUH G GDUWFBRAFD @ G WWRKIQVWDOO LW )RU H[DPS

WKHDXGLRWDJ SDFNDJH X@HHV KOG TRREAWN (B&WEJPUBH

:KHQ SURPSWHZ VR HRFSOHWH WKH LQVWDOODWLRQ OHVVDJHV ZLOO VKRZ WKH GF

$ VXFFHVVIXOLQVWDOODWLRQ FDQ EHFRQ4UPHG E\TXHU\LQJWKH SDFNDJ

HGDWDE

JjyN
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QLH JOGP G BVEJPUBH

BVEJPUBH @
IBNF BVEJPUBH
7FSTJPO @
*OTUBMMFE PO 'SJ IPW 145
0SJHJO BVEJP BVEJPUBH
“SDIJUFDUVSF GSFFCTE Y
1SFGJY VTS MPDBM
$BUFHPSJFT NVMUJNFEJB BVEJP
-JDFOTFT (1-W
.BJOUBJOFS QPSUT!'SFF#4% PSH
888 IUUQ HJUIVC DPN %BFOZUI BVEJPUBH
$PNNFOU $PNNBOE MJOF UPPM GPS NBTT UBHHJOH SFOBNJOH PG BVEJP G|
0QUJPOT
%0$4 PO
g PO
* 0 PO
1 PO
703#%4 PO
"OOPUBUJPOT
SFQP@UZQF CJOBSZ
SFQPTJUPSZ "SFF#4%
'MBU TJ[F L J#
%FTDSJQUJPO "VEJPUBH JT B DPNNBOE MJOF UPPM GPS NBTT UBHHJOH SFOBN
JU TVQQPSUT UIF WPSCJT DPNNFOU JE UBHT BOE .1 UBHT
888 IUUQ HJUIVC DPN %BFOZUI BVEJPUBH

IMFT

UOH PG |

7TRVKRZ ZKDW ZDV LQVWDOOHG E\WKH SDFNDJH

QLH JOGP M BVEJPUBH

BVEJPUBH @

VTS MPDBM CJO BVEJPUBH

VTS MPDBM TIBSF EPD BVEJPUBH $01:*/(
VTS MPDBM TIBSF EPD BVEJPUBH $IBOHF-PH
VTS MPDBM TIBSF EPD BVEJPUBH 3&"%.&

VTS MPDBM TIBSF MJDFOTFT BVEJPUBH @ (1-w
VTS MPDBM TIBSF MJDFOTFT BVEJPUBH @ -*$&/4&
VTS MPDBM TIBSF MJDFOTFT BVEJPUBH @ DBUBMPH NL

-Q)UHH%6' WKLUG SDUW\VRIWZDVHS WMPOBER\GLVWRHOW LOWH LW IURP WKH

VRIWZL

ZLWK WKHRSHUDWLQJ VI\IVWHP %LQDULHV DUHDOPRVW CTOBDIC DREFOG WRGAIX DI XE

WLRQ 40HVLQ DVXEGEUBFWRU\FDOOHG

ROX9Xk *QKTBHBM; 6 ' 22"a. SQ'ib

&RPSLOLQJD SRUWLVDQRWKHU RSWLRQ &RPSLOLQJSRUWVY ReHU WKHVH D

GYDQW

I1RWHYHU\ SRUW KDV DQDYDLODEOH SDFNDJH 7KLV LV XVXDOO\GXHWROLFHQ

VHFXULW\YXOQHUDELOLWLHYV

6RPHWLPHY WKH SDFNDJHLV RXW RI GDWHDQG DIHDWXUHLV QHHGHG WKDW R

VLRQ

6RPH SRUWY SURYLGH FRPSLOH RSWLRQV WKDWDUH QRWDYDLODEOHL
XVHG WR DGG RUUHPRYHIHDWXUHV RURSWLRQV

&RPSLOLQJD SRUW KDV WKHVH GLVDGYDQWDJHV
-WWDNHV WLPH 'HSHQGLQJ XSRQ WKH VL]HRIWKHDSSOLFDWLRQ WKH

Q WKH S

DPRXQ

&38 WKHDPRXQWRI530DYDLODEOH DQG WKH FEXUWWMBW WRKBIGV\R.® W& H N G H G150

UDQJHIURPDIHZPLQXWHV WRDIHZKRXUVRUHYHQWRDIHZ GD\V

iRy
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IRWHIWKHSRUW GRHV QRW SURYLGH DQ\FRPSLOH RSWLRQV LWWBWHWPWHPH DQG
VRXUFHV WRQXMH WKTHUBRIRWPD QG LQVWHDG

TKHUHVK3RUWWWISY 2Z2ZZ IUHVKSRUWY RUJ OLVWLQJVKRZV ZKHWKHU D SRUW KL
WLRQVXUH VKRZV WRE4IJXUDWLRIQ 2DWNIGRRWDJ

)LJ &RQ4IJXUDWLRQ 2SWLRQV IRU $XGLRWDJ

7KLY SRUW KDV 4YH FRQ4JXUBE/GKR-RSOVEL D@QER5%-6BWVDUVKRZ ZKLFK RSWLRQV DUH HC
DEOHG

3DFNDJHV XVH GHIDXOW RSWLRQV 3RUWYV OHW WKH XVHU VHOHFW RSWLRQV

7KH3RUWY &ROOHFWLRQ PXVWEHLQVWDOOHGLQ WKH MDLO EHIRWHPSRUWBEFDQ EF
XWLOLW\ 7KLV FRPPDQG GRZQORDGV WKH SRUWVWVR QH6WILRGQ B\WQ K UH [ RV UNDKERVM I W

QPSUTOBQ GFUDI FYUSBDU

IRWHRLQVWDOODGGLWLRQDO VRIWZDUH DW D ODWHU GDWH PDNRSWUIXOHBYKH SRU
GFUDI VQEBUF

7TRFRPSLOHDERWW D VXEGLUHFWRBSRTKH HQWU\IRU WKH SRUW DW )UHVK3RUWYV S
WLR@BARWR DONBWKRIPPDQG WR UXQ 7KLV H[DPSOHFRPSLOHVDQGLQVWDOOV WKH

DE VTS QPSUT BVEJP BVEJPUBH
NBLF JOTUBMM DMFBO

iRR
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7KH4UVW WLPH WKLV FRPPDQG LV UXQ WKH)ERQ4BEXWHCMNVSEBIOHDOHVEKRZQ LQ

)LJ &RQ4IXUDWLRQ 2SWLRQV IRU $XGLRWDJ3RUW

8VH WKHDUURZ NH\VWR VHOHFWIQRE RESGERRYRIQ G 1$ WHHVEDAWZAK BQ NDWLV4HG ZLWK
WKHMDLO RSWLRQV 7KH SRUWEHJLQV WR FRPSLOHDQG LQVWDOO

IRWHSIIWHU RSWLRQV KDYHEHHQ VHW WKHFRQ4JXUDWLRQ VFUNIBHR DPOQBBRDOO\ Q
GLVSOD\WKHVFUHHQ DQG FKDQJH RSWLRQV ENBRBHDWHEBXALOQGIQ B WM HDS/RABW Z L WK

ODQ\SRUWV GHSHQG RQ RWKHU SRUWYV 7KRVHRWKHU SRUWV DOVR KDYH FRQ4JXUL
SLOLQJEHJILQY -WLVDJRRGLGHD WRZDWFK WKHFRPSLOH XQWLO LW 4QLVKHV DQ

-QVWDOOHG SRUWV DUH UHJLVWHUHG LQ WKH VDPH SDFNDQH I DWBEROQ ¥H WKIB® P D C
WR GHWHUPLQH ZKLFK SRUWYVY ZHUH LQVWDOOHG

R9X9Xj ai 'iBM; AMbi HH2/ aQ7ir "2

$IWHU SDFNDJHV RU SRUWV DUHLQVWDOOHG WKH\PXVWEHFRQ4JXUHG/DQG VWDU
MPDBM RWDD VXEGLUHFWRU\RILW ODQ\)UHH%6' SDFNDJHV FRQWDLQ DVDPSOH FR(
7DNHVRPHWLPHWRUHDG WKHVRIWZDUH GRFXPHQWDWLRQ WR OHDUQ ZKLFK FRQ4
FRQ4IJXUDWLRQ 4OHVUHTXLUHHGLWLQJ

ORVW )UHH%6' SDFNDJHV WKDW FRQWDLQ D VWDUWDEOH VHUYLFHLQFOXGHD VWDU
VTS MPDBM FUD S$SDWEHU WKH FRQ4JXUDWLRQLV FRPSOHWH WHVW VWDUWLQJ WKH
WKMHOFTUBRSSIWLRQ )RUH[DPSOH ZLWKRSHQYSQLQVWDOOHGLQ WKHMDLO WKHVH
VHUYLFH VWDUWHG

VTS MPDBM FUD SD E PQFOWQO POFTUBSU
4UBSUJOH PQFOWQO

VTS MPDBM FUD SD E PQFOWQO POFTUBUVT
PQFOWQO JT SVOOJOH BT QJE

TPDLTUBU
64&3 $0.."/% 1*% % 13050 -0$"- "% %3&44 '03&*(/ "%%3&44
SPPU PQFOWQO VEQ

-1LW SURGXFHV DQ HUURU

iRk
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VTS MPDBM FUD SD E PQFOWQO POFTUBSU
4UBSUJOH PQFOWQO
VTS MPDBM FUD SD E PQFOWQO 8"3/*/( GBJMFE UP TUBSU PQFOWQO

5X@BJM WBS MPH NFWRBMHHH DQ\HUURU PHVVDJHV LIDQLVVXHLVIRXQG ORVW VW
WR D PLVFRQ4JXUDWLRQLQDFRQ4JXUDWLRQ 40H

$IWHU YHULI\LQJ WKDW WKH VHUYLFH VWDUWY DQG EV 2 RS.DN D DGV W Q WW QVAKHIGY HDUGYC
DXWRPDWLFDOO\ZKHQ WKH MDLO LV VWDUWHG 7K HBGIQPDHE @ RD\EBW\S LIDF D IDWDY IVRVHDIUGA
ZLWK WKH QDPH RIWKH VRIWZDUH )RUH[DPSOH WKLV LVWKHHQWU\IRUWKHRSHQ

PQFOWQO@FOBCMF ©n:&4¢n

‘KHQ LQ GRXEW WKH VWDUWXS VFULSW VRRIY VKBIGDY QN W R 5 & W \LYU S SWPLCRBQVL Q
FUD SD E PQFOWQO

51JT TDSJQU TVQQPSUT SVOOJOH NVMUJQMF JOTUBODFT PG PQFOWQO
5P SVO BEEJUJPOBM JOTUBODFT MJOL UIJT TDSJQU UP TPNFUIJOH MJLF
MO T PQFOWQO PQFOWQO@GPP

BOE EFGJOF BEEJUJPOBM PQFOWQO@GPP@ WBSJBCMFT JO POF PG
FUD SD DPOG FUD SD bPOG MPDBM PS FUD SD DPOG E PQFOWQO@GPP

#FMPX /".& TIPVME CF TVCTUJUVUFE XJUI UIF OBNF PG UIJT TDSJQU #Z EFGBVMU
JU JT PQFOWQO TP SFBE BT PQFOWQO@FOBCMF *G ZPV MJOLFE UIF TDSJQU UP
PQFOWQO@GPP UIFO SFBE BT PQFOWQO@GPP@FOBCMF FUD

5lF GPMMPXJOH WBSJBCMFT BSF TVQQPSUFE EFGBVMUT BSF TIPXO
PV DBO QMBDF UIFN JO BOZ PG
FUD SD DPOG FUD SOD bPOG MPDBM PS FUD SD DPOG E /". &

/".&@FOBCMF =a/0n
TFU UP :&4 UP FOBCMF PQFOWQO

7KHVWDUWXS VFULSWDOVRLQGLFDWHV LIDQ\DGGLWLRQDO SDUDPHWHUV DUH DY

/".&@JG
ESIJWFS T UP MPBE TFU UP aUVO=z oUBQa PS aUVO UBQ=

JU JT 0, UP TQFDJGZ UIF JG@ QSFGJY

PQUJPOBM
/" &@GMBHT
BEEJUJPOBM DPNNBOE MJOF BSHVNFOUT
/".&@DPOGJHGIJMF &= VTS MPDBM FUD PQFOWQO /".& DPOG=
DPOGJH GJIJMF
/".&@EJS = VTS MPDBM FUD PQFOWQO=

DE EJSFDUPSZ

R9X8 IbBM: BQ+ ;2

%HIJLQQLQJ ZLWK )UHMHABRE-D KWW SV JLWKXE FRP LRFDJH LRFDJH FRPPDQG OLQH
FUHDWLQJDQG PDQDJL Q6 HHRISOWL. RRDWRNREBKI® WKH FRPPDQG QIP@BEBDG EHJLQ XVLQ

JPDBHK®BY VHYHUDO RSWLRQV WR KHOS XVHUYV

7TKHUH LV EXLOW LQ KHOS GLWIBMHHG ERFMQ WHBEKIVXEFRPPDQG DOVR KDV KHO
'LVSOD\KHOS E\DGIGFIM@DMWKHWHU WKH VXEFRPPDQG QDPRDBREB B[DWIS/MDBU F
IFMQPKRZV KHOS BDWWWBXEFRPPDQG

JR]
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7KHLRFDJH PDQXDO SDJH LV DRBBVYRHIEBE\RV\ SWRIIT

7KHLRFDJH SURMHFW DOVR KDV GRFXPIDQWBWGCGRGWYBLODEOH RQ
KWW S LRFDJH UHDGWKHGRFVY LR HQ ODWHVW LQGH[ KWPO

ROX8XR J M ;BM; BQ+ ;2 C BHb

&UHDWLQJD MDLO DXWRPDWLFDOO\VWDUWYVY WKHLRFDPMV¥RALIXDDWSER R SHIRW HMN \

DOVR EHVSHFL4AH®GEZBWK WEHRPPDQG

- QWKLVH[DPSOH D QH{| MPEOKDIDIEBEHQ FUHDWHG $GGLWLRQDO SURSHUWL

DGGUHVYV RI DQHWPDVNRRIWKPRLQWHUIDFH DQG XVLQJWKH)UHH%6'

<SPPU!GSFFOBT _> JPDBHF DSFBUF O FYBNQMFKBJM JQ @BEES ©FN ] g
3&-&"4&

FYBNQMFKBJM TVDDFTTGVMMZ DSFBUFE

HV DUH
5(/(%$6(

S

-DLOFUHDWLRQ PD\WDNHDIHZPRPHQWY $IWHU FRFPIOBHWLRUB YWDUW WKH QHZ M|

<SPPU!GSFFOBT _> JPDBHF TUBSU FYBNQMFKBJM
4UBSUJOH FYBNQMFKBJM

4UBSUFE O,

4UBSUJOH TFSWJDFT 0,

7TRRSHQ WKH FRQVROH LQ W KHAD/BWHIFUWRHGTM MIEO XV H

<SPPU!GSFFOBT _> JPDBHF DPOTPMF FYBNQMFKBJM

'SFF#4% 45"#-& 'SFF/"4 BNE F FG GSFFOBT TUBCMF 8FE ODU
65%

S8FMDPNF UP 'SFF#4%

B3FMFBTF /PUFT &SSBUB IUUQT XXX 'SFF#4% PSH SFMFBTFT

4FDVSJUZ "EWJTPSJFT IUUQT XXX 'SFF#4% PSH TFDVSJUZ
'SFF#4% )BOECPPL IUUQT XXX 'SFF#4% PSH IBOECPPL
'SFF#4% '"2 IUUQT XXX 'SFF#4% PSH GBR

2VFTUJPOT -JTU 1UUQT MJITUT 'SFF#4% PSH NBJMNBO MJTUJOGP GSFFCTE RVFTUJPOT

'SFF#4% 'PSVNT I[UUQT GPSVNT 'SFF#4% PSH

%PDVNFOUT JOTUBMMFE XJUI UIF TZTUFN BSF JO UIF VTS MPDBM TIBSF EPD GSF
EJSFDUPSZ PS DBO CF JOTUBMMFE MBUFS XJUI QLH JOTUBMM FO GSFFCTE EPD
'PS PUIFS MBOHVBHFT SFQMBDF aFO= XJUl B MBOHVBHF DPEF MJLF EF PS GS

4IPX UIF WFSTJPO PG 'SFF#4% JOTUBMMFE GSFFCTE WFSTJPO VOBNF B
1IMFBTF JODMVEF UIBU PVUQVU BOE BOZ FSSPS NFTTBHFT XIFO QPTUJOH RVFTU]J]
*OUSPEVDUJPO UP NBOVBM QBHFT NBO NBO
'SFF#4% EJSFDUPSZ MBZPVU NBO IJFS

&EJU FUD NPUE UP DIBOHF UIJT MPHJO BOOPVODFNFOU
SPPU!FYBNQMFKBJIM _

([LWWKH MDLO F\RRHWRWOWH ZLWK

SPPU!FYBNQMFKBJM _ MPHPVU
<SPPU!GSFFOBT _>

-DLOVDUH VKXWIBRBE K TTWIR Q

<SPPU!GSFFOBT _> JPDBHF TUPQ FYBNQMFKBJM
4UPQQJOH FYBNQMFKBJM

iR
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3VOOJOH QSFTUPQ O,
4UPQQJOH TFSWJIDFT O,
SFNPWJOH KBJM QSPDFTT O,
3VOOJOH QPTUTUPQ O,

-DLOVDUH GHOPIDMBHFZEWTKUSP Z

<SPPU!GSFFOBT _> JPDBHF EFTUSPZ FYBNQMFKBJM
51JT XJMM EFTUSPZ KBJM FYBNQMFKBJM

"SF ZPV TVSF <Z /> Z
%FTUSPZJOH FYBNQMFKBJM

7TRDGMXVW WKH SURSH UMPIDHB\HR | DFRGBADB XV FHHFOO SURSHUWLHY RI D MDLO DUH YLH?:
JPDBHF HFU BMM

7LS7KLVY H[DPSOH VKRZVDQ DEEUHYLDWHG BID/FASRHWRHEBRRBBK WD ) WBRUS D JH
JPDBHGEHVFULEHVY HYHQ PRUH FRQ4JXUDEOH SURSHUWLHV IRU MDLOV

<SPPU!GSFFOBT _> JPDBHF HFU BMM FYBNQMFKBJM ] MFTT
BMMPX@NPVOU
BMMPX@NPVOU@EFWGT
BMMPX@TZTWJIQD
BWBJMBCMF SFBEPOMZ
CBTFKBJM OP

CPPU PGG

CQG OP

DIJMESFO@NBY
DMPOFE@SFMFBTF 3&-&"48&
DPNNFOU OPOF
DPNQSFTTJPO M]
DPNQSFTTSBUJP SFBEPOMZ
DPSFEVNQTJ[F PGG

DPVOU

DQVTFU PGG

DQVUJNF PGG

EBUBTJ[F PGG

EFEVQ PGG
EFGBVMUSPVUFS OPOF
EFGBVMUSPVUFS OPOF

7TRDGMXVW D MDLOJPDBFHFUWIUXVH

<SPPU!GSFFOBT _> JPDBHF TFU OPUFT =51JT JT B UFTUJOH KBJM & FYBNQMFKBJM
1SPQFSUZ OPUFT IBT CFFO VQEBUFE UP 51JT JT B UFTUJOH KBJM

iR 8



*> Shil_
6A6h11L

_1SP_hAL:

5HSRUWLQJ GLVSOD\V VHYHUDIOJXWMHS KK PRAVVHHIHRODLWQPH IR U\ ITURP WKH GURS GRZQ PH
WKRVHJUDSKY 7KHUHDUHDOVRRSWLRQV WR FKDQJH WKHJUDSK YLHZDQG QXPEH

)LJ 5HSRUWLQJ *UDSKYV

JUHHPP$6VHVR O O KFWWBESY FROOHFWG RUJ WR SURYLGHUHSRUWLQJVWDWLVWLFV
SRLQWLQ WKHJUDSKWR VKRZ H[DFW QXPEHUV IRUWKDW SRLQW LQ WLPH 8VH WKH
LQFUHDVHRU GHFUHDVH WKH GLVSOD\HG WLPHLQFUHPHQW IURP PLQXDM}GY KRXU
INEXWWRQV VFUROO WKURXJK WKH RXWSXW

*UDSKV DUHJURXSHG E\FDWHJRU\RQ WKH5HSRUWLQJ SDJH
&38

&38 KWWSV FROOHFWG RUJ ZLNL LQGH[ SKS 30XJLQ &38 VKRZV WKH DPRX
LRXVY VWDWHY VXFKDV H[HFXWLQJ XVHU FRGH H[HFXWLQJV\VWHP FRGH DQ
DQGORQJ WHUP ORDG DUH VKRZQ DORQJZLWK &38 WHPSHUDWXUH JUDSKYV

jRe
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'LVN

'LVNKWWSV FROOHFWG RUJ ZLNL LQGH[ SKS 30XJLQ 'LVN VKRZV UHDGDQ
EXV\ ODWHQF\ RSHUDWLRQV SHU VHFRQG SHQGLQJ- 2 UHTXH\WOWS&(6DQG GL
DQG(75-&6R YLHZ WKH VHOHFWHG PHWULFV IRUWKH FKRVHQ GHYLFHYV

OHPRU\
OHPRUKWWSY FROOHFWG RUJ ZLNL LQGH[ SKS 30XJLQ OHPRU\ GLVSOD\V

6ZDSKWWSV FROOHFWG RUJ ZLNL LQGH[ SKS 30XJLQ 6ZDS GLVSOD\V WKF
VSDFH

IHWZRUN

- QWHUKMWAWSY FROOHFWG RUJ ZLNL LQGH[ SKS 30XJLQ —-QWHUIDFH VKRZ
PHIDE\WHVY SHU VHFRQG IRUHDFK FRQ4JXUHG LQWHUIDFH

SDUWLWLRQ

'LVN VSIKMHWWSVY FROOHFWG RUJ ZLNL LQGH[ SKS 30XJLQ ') GLVSOD\V IUHI

HDFK SRRODQG GDWDVHW +RZHYHU WKHGLVNVSDFH XVHGE\DQLQGLYLG>
EORFN GHYLFH

6\VWHP

SURFHVKWWSY FROOHFWG RUJ ZLNL LQGH[ SKS 30XJLQ 3URFHVVHV GLV:E
JURXSHG E\ VWDWH

7TDUJHW
7TDUJHW VKRZV EDQGZLGWK VWDWLVWLFVIRUL6&6—-SRUWYV
:)6

=)6 KWWSV FROOHFWG RUJ ZLNL LQGH[ SKS 30XJLQ =)6B$5& VKRZV FRPSI
GHPDQG GDWD GHPDQG PHWDGDWD DQG SUHIHWFK GDWD

SHSRUWLQJ GDWD LV VDYHG WR SHUPLW YLHZLQJDQG PRQLWRULQJXVDIJHWUHQGYV
VI\IVWHP XSJUDGHV DQG UHVWDUWYV

'DWD 40HV DUH WBYHEECLQPMMFDUE SSE

7TKHUHSRUWLQJGDWD 40H UHFRUGLQJ PAHWWR B\WWVHRRQWWR Y B WG B SWRISAN ICRIGGD WD |
:KHQ GHVHOHFWHG GDWD 40HVDUHUHFRUGHGLQ D WHPSRUDU\40OHV\VWHP DQG F

"KH@\VWHB\VWHP 'DWDVHW 5HS RIVDMH.@D EBHAED EMWD 40HV DUH Z6J VWW A QQGULNAHW O
SDJH

:DUQLQIHSRUWLQJ GDWD LVIUHTXHQWO\ZULWWHQDQG VKRXOG QRW EHVWRUHG
GHYLFH

8SGDWHRQ XVLQJ *UDSKLWKWWWS K RPKUIDBBEOLQJY EORJVSRW FRP XSGDWH |
JUDSKLWH ZLWK I[UHHQDV KWPO FRQWDLQVLQVWUXFWLRQWIRYKMAGLQI WKH FR:
KWwWS JUDSKLWHDSS RUJ VHUYHU

iRd



*> Shil_
aAshl1lL

oA_hl GJ *>AlL1la

$9LUWXDO 0DFKNVNPH) HQYLURQPHQW RQ D KRVW FRPSXWHU WKDW FDQ EH XVHG DV L
FRPSXWHU 90V FDQ EH XVHG WR UXQ PXOWLSOHRSHUDWLQJV\VWHPV VLPXOWDQH!
VIVWHPV UXQQLQJLQVLGHD 90 VHHHPXODWHG YLUWXDO KDUGZDUH UDWKHU WKDQ
SXWHU 7KLV SURYLGHV PRUH SWREDWLRQWKBRXRQIK WKHUHLV DGGLWLRQDO RYHUKF
WHP 5$0LVDVVLIQHG WR HDFK 90 Dg8&MDFK 90 KRMHVWRUDJH :KLOHD90LV UXQQLC
VRXUFHV DUH QRWDYDLODEOH WR WKH KRVW FRPSXWHU RURWKHU 90V

JUHHPP$®H0V XVH WKWH KWWSV ZZZ IUHHEVG RUJ FJL PDQ FJL"TXHU\ EK\YH YLUW)
7KLV WASHRIYLUWXDOL]DWLRQUHTXLUHVDQ -QWHO SURFHVVRU ZLWK ([WHQGHG 2
5DSLG 9LUWXDOL]DWLRQ —-QGH[LQJ 59- RU1IHVWHG 3DJH 7DEOHV 137

7TRYHULI\WKDWDQ - QWHO SURFHVVRU KDOWKWE&B JUH T X WS KR DMEXY HW BXSVEV O
ENFTH CPPIWKBHD Q&* IHDWXUHYV DUH VKRZQ WKLV SURFHXYRKH FDQ EH XVHG ZLWK

7TRYHULI\WKDWDQ $0' SURFHVVRU KDV WIKGHKHHB8 DY HU HGWRIBKRQUHO/LHKYHWBS SVO
ENFTH CPPIWKH RXWSXW VKRZV WKH 323&17 IHDWXUH WKEK\SBHRFHVVRU FDQ EH XV

IRWHO" . .XPD SURFHVVRUV LQFOXGH 323&17 EXW GR QRW VXSSRUW 15-36 ZKLFK
EK\'YH 3URGXFWLRQ RI WKHVH SURFHVVRUV FHDVHG LQ RU

%\ GHIDXOW QHZ 90NKDIWHKWKNHSY ZZZ IUHHEVG RUJ FJL PDQRBM LRQHWH VEKTKHV
FDXVHV WKH YLUWXDO &38 WKUHDG WR\LHOG ZKHQ D +/7 LQVWUXFWLRQLV GHWHFW
DOO RIWKH KRVW &38

9LUWXDO ODKRZQBWLVW RILQVWDOOHG YLUWXDO PDFKLQHYV

iR3
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)LJ 9LUWXDO ODFKLQHYV

7KH 2SWLRQV PHQX KDV RSWLRQVIRUFRQWUROOLQJDQG PRGLI\LQJ90V
6WIERRWY D 90 90VFDQ DOVR EH VWDUWHG E\FOLFNLQJWKHVOLGH WRJJOHRQ

$Q RSWLRQ LV SZRHUHUGRBG LRV OHPAFRRU\ RYHUFRPPLWPHQW DOORZV PXOWLSOH 9¢(
ZKHQ WKHUH LV QRW HQRXJKIUHH PHPRU\IRUDOO RIWKHP WR UXQDW WKH VDP
ZLWK FDXWLRQ

:KHQ DFWLYH 6WKPMB®Q JHY8WR-17R VWDUW D 90 ZKHQ WKH KR VW XWRWINWDEHRR WV
(GIPMKDQJHV 90 VHWWLQJV

'"HOHWMHHPRYHV WKHRGWD JH XVIEYRQ GHSDBHYV DQG LPDJH 4 OHD/ZXNMHG LQ
SDJH GHYLRHRWBRPRRYHG ZKHQD90LVGHOHWHG 7KHVHUHVRXUFHV FDQ EH U
6WRUD3IRRDMVHU LW LY GHWHUPLQHG WKDW WKH GDWD LQ WKHP KDV EHHQ EDFN

'"HYLAWVXVHG WRDGG UHPRYH RUHGLW GHYLFHV DWWDFKHG WR D YLUWXDO PLC

&ORBRASLHY WKH 90 7KH QHEZ FIORQB/IKHDYGHG WR WKH QRDRHVERKIFORQH QXPEHU
7KHVH DGGLWLRQD O RSMLIRRDWV DOH DYDLODEOH ZKHQ D90 LV UXQQLQJ

3RZHUIRRPHGLDWHO\ KDOWYV WKH 90 7KLV LV HTXLYDOHQW WR XQSOXJJLQJ WKH

BWREXWYV GRZQ WKH 90

5HVWIKXWY GRZQ DQG LPPHGLDWHO\VWDUWYV WKH 90

90V ZLWIK - QWHHUQDEKWHG WKRZXONVWRQ 91& FROQQHFWLRQV SHUPLW UHPRWH JUD
90

iRN
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6HURBEBQV D FRQQHFWLRQ WR D YLUW XDEFWH O NEQ\EBVYW. B QHNGKW R WKW UVW 90
ONENL® DVVLIQHG WR WKH VHFRQG 90 DQG VR RQ 7KHVHYLUWXDO VHULDO SRL
VROH IUR®PKWISHD JH

TLSTKKQPGPKWWSYV ZZZ IUHHEVG RUJ FJL PDQ FJL"TXHU\ QPGP GHYLFH LV G\
WXONEN @DPH YDULHV RQ HDFK 90

7TRFRQQHFW WR WKHBUYVW 9BFW\®HNEN # TQ WKHSDJIH 6-EKH
KWWSV 727ZZ IUHHEVG RUJ FJL PDQ FJL"TXHU\ FX IRUPRUHLQIRUPDWLRQ

ReXR * 2 iBM:; oJb

&OLFNWR RSHQ WKH ZLJBUG LQ

yLJ $GG 90

BHOHFW D YLUWXDO PDFKE&QUWKEZE 00K R MXH 907 KIH B KR LFMRHMMWXDO 0DFEQGH 90
'RENHU +RDJIH

7TKHFRQ4JXUDWLRQ RSWLRQVIRUD 9LUWXDO ODFHKIIEH 90 W\SHDUH GHVFULEHG L




6°22L a RRXk@I3 Ib2° :mB/2- _2H2 b2
7DEOH 90 :L]DUG 2SWLRQV
6FUH 6HWWLQJ 9DOXH 'HVFULSWLRQ
9LUWXDO ODFKIGQHRS 6HOHFW WKH W\SHRI 90 WR FUHDWH
90 :L]DUG W\SBRZQ
PHQX
*XHVW 2SHUDWGOQRS &KRRVH WKH 90 RSHUDWLQJ VI\VWHR QGRZV&KRLFHV
6\VWHP GRZQ /JLOXRUUHH%BHWKLY JXXWWSY JLWKXE FRP|)UHH%6
PHQX 83% IUHHEVG ZLNL +RZ WR ODXQFK GL*HUHQW JXH
LQVWUXFWLRQV DERXW XVLQJD GL*HUHQW JXHVW 2
1DPH VWULQJ 1DPHRIWKH 90 $OSKDQXP HU L FGPRBHUDFORZANGD @ KH
QDPHPXVW EH XQLTXH
%RRW OHWKRG GURS FHOBEWRU QHZHU RSHUDWL GBI )2 GWE&RFS R WL
GRZQ ELOLW\B6XSSRUW ORGH IRUROGHURSHUDWLQJ V\V\
PHQX VWDQG %-26 ERRWLQJ 91& FRQQHFWLR®WHUH RQO
6WDUW RQ %RRMKHFNERBPHW WR VWDUW WKH 90 ZKHQ WKH VIVWHP ERRWV
(QODEOH 91& FKHFNERPGG D 91& UHPRWH FRQQHFS() ERRSWIQILUH V
%LQG GURS 91& QHWZRUN LQWHUIDFH -3 DGGUHVV 7KHSULPDU
GRZQ GUHVV LV WKH GHIDXOW $ GL*HUHQW LQWHUIDFH -3
PHQX VHQ
9LUWXDO &38YV LOQWHJHULXPEHU RI YLUWXDO &38V WR DOORFDWH WR|WKH 90
XQOHVV OLPLWHG E\WKH KRVW &38 7KH 90 RSHUDW|
DOVR KDYHRSHUDWLRQDO RUOLFHQVLQJUHVWULF
&38V
OHPRU\6L]H OLMQOWHJHUSOORFDWH WKH DP R R@QWLRENB&0L Q
KWWSV VLPSOH ZLNLSHGLD RUJ ZLNL OHELE\WH
"LVNLPDJH FKHFN RS6HOREWDWH QHZ GWRN URDIWH D QHZ JYRO RQ DQ H[L
WLRQ ZUWBKOWDVHW 7KLV LV XVHG DV D YLUWXDO BDH|G GULY F
FXVWRP H[LVWLQJ G IDVNGLPKORRVH DQ H[LVWLQEH®RBWURP WK
4HOGV | LVWLQG URRBOGRZQ
BHOHFW 'LVN 7\GHRS BHOHFW WKH GLVN W\$ H&BERLEFWHDRBIWR ' H
GRZQ YLFISDJIH IRUPRUHLQIRUPDWLRQ DERXW|/WKHVH
PHQX
6L]H *L% LQWHJHUSOORFDWH WKHDPRXQW RI VWRUDJH LQ *L%|IRU WK
6HOHFW ]YRO| GURS "KH@UHDWH QHZ GLWRKM®PWDHE VHOHFW D SRRO RU GI
GRZQ IRUWKHQHZ ]YROH:KHYWLQJ GY\FKRRBIH VHOHFW C
PHQX H[LVWLQJ]YRO IRU WKH 90
$GDSWHU 7\SH GURS —QWHO H HPXODWHY WKH VDPH —-QWHO (WKHUQH
GRZQ SURYLGHV FRPSDWLELOLW\ ZLWK PRAMSRBHUDWLQJ
PHQX YLGHV EHWWHU SHUIRUPDQFH ZKHQ WKH RSHUDWLQ
WKH 90 VXSSRUWYV 9LUW-2 SDUDYLUWXDOL]HG QHW:
03& $SGGUHVV | VWULQJ (QWHU WKH GHVLUHG 0$& DGGUHVV WR RYHUULGH W
UDQGRPL]JHG 0$& DGGUHVV
$SWWDFK 1-& | GURS 6HOHFW WKH SK\WLFDO LQWHUIDFH WR DVVRFLDWH
GRZQ
PHQX
2SWLRQDO &KERWEVH| &OLFN6URZVH WR VHOHFWDQ LQVWDOOHU +62 RU L
LQVWDOODWLREXRHBR Q )UHH P$B\VW H P
LPDJH
8SORDG -62 FKHFNERPHW WR XSORDG DQ LQVWDOOHU -62 RUMMRDJH 40H W
DQG EXWWHP
WRQV

7KH4QDO VFUHHQ RI WKH :L]DUG GLVSOD\VWKHFKRVHQ RSWLRQV IBB8BWKXWRHZ 9LU
FUHDWH WKW$OOMRIFKDQJH DQ\ VHWWLQJV

kR
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7KLV H[DPSOH FUHDWHV D )UHH%6"' 90

9LUWXDO ODFKLQH 90V:YHWMWEWX® ODFKLQH 90
*XHVW 2SHUDWLQ VEHWWIRPAD PHY VHWDPBOHMWPKHU RSWLRQV DUH OHIW DW GHID
9LUWXDOWEHEWDWRBHPRU\ 6 L]HLY MKW WR

&UHDWH QHZ GLWNH®BBWHG 7KH]YRON®IBQE8 VIWWRWRE RQ WKSRE®RO QDPHG
IHWZRUN VHWWLQJV DUH OHIW DW GHIDXOW YDOXHV

$)UHH%6'-62 LQVWDOODWLRQLPDJH KDV EHHQ VHOHFWN®BR GZXKBRRBGHG WR
VWDOODWLRQ PHGGDR YBRBXODWHG ZKHQ WKH XSORDG FRPSOHWHYV

$IWHU YHULD\Q QXP\PKDHUM FRUB8% WY FOLFNHG

JLIXUH VKRZV WKH FRQ4UPDWLRQ VWHS DQG EDVLF VHWWLQJV IRUWKHQHZ YLUWX

yLJ &UHDWLQJD 6DPSOH 9LUWXDO ODFKLQH

ReXk //IBM; .2pB+2b iQ o0J

*RWRLUWXDO OPFREQHRQWYLFBQG FOLRMNR DGG D QHZ 90 GHYLFH




6°'22L a RRXk@I3 b2 :mB/2- _2H2 b2

)LJ 90 'HYLFHV

6HOHFW WKH QHZ GHY\S#HIQW® P?WKNH GHYLFHV DUH DYDLODEOH
&' 520SDJH
1-& 1HWZRUN -QWBDIBFH &DUG
'LVN '"HYSBHH
5DZ )LSBJH
91& —QWHSDIHH RQO\DYDLODEOH RQ YL%WRWYGPDEGHMTNHRZ L W K

9LUWXDO ODFKRPGMNLRQWYLAWWOVR XVHG WR HGLW RU GHOHWH H$ WMWRIQYJ GRHY D FHV
YLFH WR QGLSOOIHEWD QJH '"HYLF D QGIGHDR®OW LR Q V

(GIPMRGL4HV D GHYLFH
'"HOHMHHPRYHVY WKH GHYLFH IURP WKH 90

&KDQJH 'HYLRPHHAWGWHKHH SULRULW\ QXPEHU IRUERRWLQJ WKLV GHYLFH 6PDOOH
SULRULW\

'"HWDWLIKOR/ZY DGGLWLRQDO LQIRUPDWLRQ DERXW WKH VSHFL4F GHYLFH 7KLV LQF
DGGUHVVY41&QHWYLFH WKH SDWK WROGAWKHYIYlRODO DQ G WKH SDPRK R\R IOHQU 40OH IRU D
&'520GHYLFH

ReXkXR *.@ PJ .2pB+2b

$GGLQID &' 520 GHYLFH PDNHV LW SRVVLEOH WR ERRW WKH 90 IURP D &' 520 LPDJH
LPDJHPXVWEHSUHVHQW RQ DQ DFFHVVLPOWRRIDWHRQERWW KW HUHMHIGBE D )UHH%G6'

jkj



6°22L a RRXk@I3 b2 :mB/2- _2H2 b2 RRXKkK

LPDJHLV VKRZQ

yLJ &' 520 '"HYLFH

IRWHOVIURP RWKHU YLUWXDO PDFKLQH VI\VWHPV FDQ FPH ¥ B F N EKXBWHKG IRULIVAQ DQ Bl
WKHQ FUHDWH D QPHZO)DIHWHK ¥ UWXDO KDUGZDUH DV FORVH DV SRVVLEOH WR WKH RL
GLVNLPDJH GDWDRQWRHWKHFUHDWHG IRUPVOK HZ ) WHKHOL $6R RO WKDW RSHUDWHYV DW W
EORFNVGOLKMWWSY ZZZ IUHHEVG RUJ FJL PDQ FJL"TXHU\ GG )RUVRPH90 V\VWH
GDWD LQVWDOO WKHRSHUDWLQJV\VWHPTORPD/FGDWY¥WRQIBDWKRA QDHHD SO WR WKH

ReXkXk LA* UL2irQ F AMi2 7 +2bV

JLIXUH VKRZV WKH 4HOGV WKDW DS 39HDWRDOHID FRIC@GMWMURQVYLFAULFHNLQDQG
V H O H FW BQUIWKIS H

iko



6°'22L a RRXk@I3 b2 :mB/2- _2H2 b2

yLJ IHWZRUN -QWHUIDFH '"HYLFH

7TKISGDSWHBD{SHPXODWHDQ —-QWHO H H (WKHUQHW FDUG IRUFRPSDWLELOL
WHPYLUWB® SURYLGH EHWWHU SHUIRUPDQFH ZKHQ WKHRSHUDWLQJ VA\VWHP LQVWI
DYLUWXDOL]JHG QHWZRUN GULYHUV

%\ GHIDXOW WKH 90 UHFHLYHV DQ DXWR JHQHUDWHG UDQGRP 0$& DGGUHVV 7R RY
HQWHU WKH GHVLUBISBEEWHROWER5$7(0$& $''5(8R DXWRPDWLFDOSR SERSXBDWH
ZLWK D QHZ UDQGRPL]HG 0$8& DGGUHVYV

-l WKH VA\VWHP KDV PXOWLSOH SK\VLFDO QHW ZR W\RLOWWHRIHF R  PUHENK WRH/ WK HL I\
ZKLFK SK\VLFDOLQWHUIDFHWR DVVRFLDWH ZLWK WKH 90

6HWHWYLFH 2Q®8PEHU WR GHWHUPLQH WKH ERRW RUGHU RI WKLV GHYLFH $ ORZHU Q>
LW\

7LS7TR FKHFN ZKLFK LQWHUIDFH LV DWWDFKHG WR D6XH ®&IHU W W RKISEHPOHD@IHKER WR W |
4QG WKBIEWWSY HQ ZLNLSHGLD RUJ ZLNL 781 7$3 LQWHUIDFH WKDW VKRZV WKH (

ReXkXj .BbF .2pB+2b

=YRGDJIH DUH W\SLFDOO\ XVHG DV YLUFWXDWKDBE® BHRY HD VVIRVHDWH LW ZLWK W
FOLFRLQWXDO ODFKR2GMWLRQWYLFARAULFNLQDQG VHOHMNMNVQUIKISH

k8



6°22L a RRXk@I3 b2 :mB/2- _2H2 b2 RRXKkK

)LJ 'LVN'HYLFH

2SHQ WKH GURS GRZQ PHQX WR=WHRO@HKHWY D FWHBREGHGL V N
$+&HPXODWHV DQ $+&- KDUG GLVNIRU EHVW VRIWZDUH FRPSDWLELOLW\ 7KLV L

ILUWVYRY SDUDYLUWXDOL]HG GULYHUVDQG FDQ SURYLGH EHWWHU SHUIRUPDQT
LOVWDOOHGLQ WKH90 WR VXSSRUW 9LUW-2 GLVN GHYLFHYV

-IDVSHFL4F VHFWRU VL]HLV UHTXLUHG HQWWHVH¥FKHREKWAEHH D RDWBMHR/ IHDQ IDXWRW X QH
VFULSWWR GHWHUPLQH WKH EHVW VHFWRU VL]HIRU WKH]YRO

6HWHWYLFH 2Q®8PEHU WR GHWHUPLQH WKH ERRW RUGHU RI WKLV GHYLFH $ ORZHU Q>
LW\

ReXkX9 _r 6BH2b

5DZ )LDUMN VLPLODRASOW RH GLVNGHYLFHV EXWWKHGLVNLPDJHFRPHVIURP D 40H
ZLWKH[LVWLQJUHDG RQO\ELQDU\LPDJHV RIGULYHVY OLNHDQLQVWDOOHU GLVN'L
VWLFN

$IWHU REWDLQLQJDQG FRS\LQJ WKH LPP\D\YAVAHPH FORWXBIQ 0P FKRBMWNL RQWYLFHV
FOLSFN WKHQ VHWSWIRB Z )LOH




6°'22L a RRXk@I3 b2 :mB/2- _2H2 b2

)LJ 5DZ )LOH 'LVN'HYLFH

&OLFNOVURZVH WR VHOHFW WKH LPDJH 40H -1DVSHFL4F VHAWRWWEMWRRKHIHHXL U H (
IDXODWOXH DXWRPDWLFDOO\ VHOHFWY D SUHIHUUHG VHFWRU VL]I]HIRU WKH 40H

6 HWW L QURGIWBRH &HP XODWHY DQ $+&—- KDUG GLVN IRU EHVWIMRNWEDY SBEBPISDWXEOQL
GULYHUVDQGFDQ SURYLGHEHWWHU SHUIRUPDQFH EXW UHTXLUHV WKHRSHUDWL(
W-2 GLVN GHYLFHV

6HWHWYLFH 2Q®8PEHU WR GHWHUPLQH WKH ERRW RUGHU RI WKLV GHYLFH $ ORZHU Q>
LW\

6HW WKH VL]HRIWKH40HLQ *L%
$ 'RENHU 90 DOVRDRMOW BHGG 7KLV LV WKH ORJLQ SDVVZRUG IRU WKH 'RFNHU 90

ReXkX8 oL* AMi2 7 +2

90V VHVB W-RRRWLQJDUHDOVRJIJLYHQD91& 9LUWXDO 1HWZRUN &RPSXWIZQJ UHPRW
KWWSV HQ ZLNLSHGLD RUJ ZLNL 9LUWXDOB1HWZRUNB&RPSXWLQJ FOLHQW FDQ
DQG NH\ERDUG DQG PRXVH LQSXW

(DFK 90 FDQ KDYH D VLQJOH TARFOHIYLSBNE  GRHV QRW VXSSRUW 91& FRQQHFWLRG
91& LQWHUIDFH FDQ EH FKDW JHSSWA\ FQ\ GNQ/G J

IRWHVLQIJD QRQ 86 NH\ERDUG ZLWK 91& LV QRW \HW VXSSRUWHG $V D ZRUNDURXQ
VIVWHP UXQQLQJWKH91& FOLHQW WKHQ FRQ4JXUH WKHRSHUDWLQJ V\VWHP UXQQ
PDWFKHVY WKH SK\VLFDO NH\ERDUG 7KLV ZLOOHQDEOH SDVVWKURXJK RIDOO NH\V




6°22L a RRXk@I3 b2 :mB/2- _2H2 b2 RRXKkK

JLIXUH VKRZV WKH 4HOGV WKDW DS 39HDWRDOHID FRIC@MMURQVYLFBQG FOIlYFNLQJ
2SWLRQWGUWU 91&

)LJ 91& 'HYLFH

6HWVVBRQYRDXWRPDWLFDOO\DVVLIQV D SRUW ZKHQ WKH90LVY VWDUWHG -1D4[HG
HQWHU LW KHUH

6HWOD\90 %RRW XQWLOWR &ZRRW QWHRFYWYDUW WKH 90 XQWLO D 91& FOLHQW FRQQHFW
SHVROXWWR/QONKH GHIDXOW VFUHHQ UHVROXWLRQ XVHG IRUWKH 91& VHVVLRQ
SV LQAWXR VHOHFW WKH -3 DGGUHVV IRU91& FRQQHFWLRQV

TR DXWRPDWLFDOO\SDVV WKH 91& SDBDXRUZEHBGWHRMLAVW RDWR WKH SDVVZRUG LV O
FKDUDFWHUYV

7R XVH WKH 91& ZHE L Q:WH UKW H UVBIMH

7LS-1D5HDO91& ; &OLHQW VKRZYSWVPKIHPBEBMRRISSPS JOWBMJE NGTVBIECH &R
WR QHWZRWRSWIRIPADO QG PRY H WKHHVWOTLXQOWR/' HU YHUVLRQV RI)E®BOWH BH V H Q HH W
FOLFSH BWRWRFROWHBWLRKO HF W IURP WKH GURS GRZQ PHQX

6HWHWYLFH 2Q8PEHU WR GHWHUPLQH WKH ERRW RUGHU RI WKLV GHYLFH $ ORZHU Q>
LW\

k3



6°'22L a RRXk@I3 b2 :mB/2- _2H2 b2

ReXj .Q+F2 0J oJb

'RENHKWWSV Z7ZZZ GRFNHU FRP ZKDW GRFNHU LVRSHQ VRXUFH VRIWZDUH IRU DX
LQVLGH FRQWDLQHUYVY $FRQWDLQHU SURYLGHV D FRPSOHWH 40HV\VWHP UXQWLP!
SOLFDWLRQV DOZD\VWVHH WKHVDPHHQYLURQPHQW

SDQFKKWWSVY UDQFKHU FRP LVDZHE EDVHG WRRO IRUPDQDJLQJ'RFNHU FRQWEC
JUHHTPP$6XQV WKH 5DQFKHU ZHE LQWHUIDFH ZLWKLQ WKH 'RFNHU 90

ReXjXR .Q+F2  0J 2[mB 2K2Mib

7KH V\VWHPPXVMDYH YLUWXDOL]DWLRQ VXSSRUW HQDEOHG IRUD 'RFNHU 90 WR ZR U
WKLV LV W\SLFDOO\ I37J RSW VRDWHDR\OHEQ H U D ® DORKSDAY IHRIDQ

*L% RI VWRUDJH VSDFH LV UHTXLUHG IRUWKH ' 'RFNHU 90
YRU VHW XS6 WSKOH H VHUYLFH PXVW EHHQDEOHG

7KH'RFNHU 90 UHTXLUHV *L% R15%$0 ZKLOH UXQQLQJ
ReXjXk *"2 iBM; .Q+F2" 0J

JLIXUH VKRZV WKH :L]DUG WKDW DS S HDUWWIXIMOHWRFRKUERHWME QG VHOHFWLQJ '"RENHU
DVWXHWXDO ODFKLQH 90 :L]JDUG W\SH

)LJ $GG 'RFENHU 90

kN



6°22L a RRXk@I3 b2 :mB/2- _2H2 b2 RRXKkK

'RFNHU 90 FRQ4JXUDWLRQ RSWLRQVEDBH GHVFULEHG LQ

6FUH 6HWWLQJ

7D

EOH 'RFNHU 90 2SWLRQV

9DOXH 'HVFULSWLRQ

XQVHW

9LUWXDO ODFKIGQHR S &KRRVH WKH W\SH RI 90 WR FUHDWH
90 :L]DUG W\SBRZQ
PHQX
1DPH VWULQJ $ GHVFULSWLYH QDPH IRU WKH 'RFNHU 90 $OSKDQXF
DQ@ UH DOORZHG
6WDUW RQ %RRAMKHFNERPHW WR VWDUW WKLV 'RFNHU POVANMWGIWERBWH/H 1$6
9LUWXDO &38Y LOQOWHJHUIXPEHU RI YLUWXDO &38V WR DOORFDWH WR|WKH 'RF
PXP LV XQOHVV WKH KRVW &38 OLPLWV WKH PD[LPXP
HUDWLQJV\VWHP FDQ DOVR KDYH RSHUDWLRQDO RU
RQ WKH QXPEHU RI &38V
OHPRU\6L]H OLMOWHJHUSOORFDWH WKLV DPRXQW RI5$0LQ OL% IRU WKH 'RFI
PXP OL% RI530 LV UHTXLUHG
$GDSWHU 7\SH GURS —QWHO H HPXODWHY WKH VDPH —QWHO (WKHUQH
GRZQ SURYLGHV FRPSDWLELOLW\ ZLWK PRAMER&HUDWLQJ
PHQX YLGHV EHWWHU SHUIRUPDQFH ZKHQ WKH RSHUDWLQ
WKH 90 VXSSRUWYV 9LUW-2 SDUDYLUWXDOL]HG QHW:
03& SGGUHVV | VWULQJ (QWHU WKHGHVLUHG 0$3& DGGUHVV WR RYHUULGH W
UDQGRPL]JHG 0$& DGGUHVYV
$WWDFK 1-& | GURS BHOHFW WKH SK\WLFDO LQOWHUIDFH WR DVVRFLDWH
GRZQ
PHQX
5DZ 40HQDPH| VWULQJ I1DPHRIWKHGLVNLPDJHIRU WKH RFNHU +RVW WR X
5DZ 40HQDPHSPWVULQJ $OSKDQXPHULF SDVVZRUG DGGHG WR WKH UDZ 40H
ZRUG LQ WR WKH 'RENHU 90 7KRDAWED XOW LV
5DZ 40H VL]H | LQOWHJHU6HW WKH VL]JH RI WKH QHZ UDZ 40H
5DZ 40H ORFDWEBRZVH| 6HOHFW D GLUHFWRU\WR VWRUH WKH QHZ UPZ 40H
EXWWRQ
"LVN VHFWRU VIL®WHJHUH4QH WKH GLVN VHFWRHVD X@OMRYERWWWKH VHFWRU V

&KRRVH WKHEDVHRSWLRQV IRU WKH 90 DWLHDWVFXDONEBE RVIOKR R 4L FYIMW EH VHW WR

DW OHDWW %

7KHHWZRUN - QWHSIDFEXWRPDWLFDOO\ SRSXODWHG ZLWK VA\VWHP GHIDXOWV &XV
DQG SUHYMVR FRQWLQXH
7KIEWRUDJNHEWHWRQ Rl WKH ZL]DUG FRQWDLQV RSWLRQV WR FUHDWH DQG VWRUH D

LPQDPH LQSWERHOHQ!

MHROHG

WKHIROGHU EXWWRQ RU E\W\SLQJD GLUHFWRU\LQ WKH 4HOG

7KH 4QDO VFUHHQ RI WKH :L]DUG GLVSOD\V WKH FKRVHQ R 680 RWR FRIHD WH QHKH' RR Y
RW$SE&WR FKDQJH DQ\ VHVWLO@W RQLWN.PH WR U K& IMXW QDR WIKKH Q H V

iy

(QWHU D QXPEHU RI Jb DZEAOVH G HMMUWKKIHUDZ 40O H ORFDWLF



6°'22L a RRXk@I3 b2 :mB/2- _2H2 b2

yLJ 'RFNHU 90 &RQ4JXUDWLRQ

&OLYWNSWLRQWHIQMROORI LQ WR WKH 'R FABIQDAFRROQWKH XVHU (EPFDH.BBGWKH SDVV
ZRUG

7KH GHIDXOW SDVVZRUG L \HNK FE WHAGRLSES WEHW KH 'RFN HU 26 WWOR G M H@IQFGE D L F N
Yy 2SWLRQVWGR®G WKHGHYLFH DQG HQWHU D Q82 W\DIRMMEIGQ WKW/ ZRUGY FDQQRW FRC
VSDFHV

JiR
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)LJ &KDQJLQJWKH'RFNHU 90 3DVVZRUG

ReXjXj ai '1i?2 .Q+F2" o0l
*RWR.UWXDO OD@BLA@HEVWKH HQWU\ IRU WKH QHZ RSANIHRIQIE VBN RW WKH 'RFNHU

90

$'RFNHU 90 FDQ WDNH VHYHUDO P LYQ X2/% MAL R/ @ \VE BRMBEWVBROYLIFHNZ. WKH '"RFNHU 90 DFWLYL
LQJVWDUWXS 8VH WKLV FRQVROH WR FRQ4JXUHS5DQFKHULQVLGH WKH 'RFNHU 90

KHQ WKH5DQFKHU26 FRQVROH JUD &RUPBNR VHKRRAMBEBUHPTYU MBHR®SW (QWHU WKH
XVHUQBBODIP®G SUHO/WFSI D FXVWRP SDVVZRUG ZDV VHW LQ WKHUDZ40H HQWHU
WKH GHIDXOW SEVPDZIRBIGHSIBODIFS!I$MIFOU)PSTWRPSW LV VKRZQ

ReXjX9 aa>iQ i?2 .Q+F2 o0l
*RWRLUWXDO OBIRIGLWKHY 'RFNHU 90 HQW U\ &RPRBERRPVER WW I)DPHYV KDYHB¥KH IRUPD
ONEN ZKHUHKALV XQLTXH IRUHDFK 90

&RQQHFW WR WRN HUNWHIBALWK DQ 66 6 FOIMHIHW 7KHUYLFH PXVW EHRMX@QALWVIRZRWK
ZLWK SDVNRREGHG

$W WKH )UHHRQ@®¥ROH SURPSW FRQQHFW WRW KN ' REFAINH O 8IERH $\OD FANQZL WK WKH
'RFNHU &BP 3RUW

-l WKHWHUPLQDO GRHV QRW SBOHDGE S WHEWBKRAVWD KOV EKH 'RFNHU 90 FDQ WDNH
VHYHUDO PLOQXWHV WR VWDUWDQG GLVSOD\ WKH ORJLQ SURPSW




6°'22L a RRXk@I3 b2 :mB/2- _2H2 b2

ReXjX8 AMbi HHBM; M/ *QM};m BM; _ M+?2°

(QVXUH5DQFKHU KDV IXQFWLR QD Q DUBIQZRXUW Y. QG H B I&EROLQV H

<SBODIFS!$MJFOU)PTU _> QJOH D HPPHMF DPN

1*/( HPPHMF DPN EBUB CZUFT
CZUFT GSPN TFR Uuum UJNF NT
CZUFT GSPN TFR UuuM UJNF NT
CZUFT GSPN TFR UuuM UJNF NT

HPPHMF DPN QJOH TUBUJTUJDT
QBDLFUT USBOTNJUUFE QBDLFUT SFDFIJWFE QBDLFU MPTT
SPVOE USJQ NJO BWH NBY NT

-RIJIOBHWXUQV DQ HUURU 1IHGWORMIMI WERIDIMIDFHDQG UHERRW WKH 90

'RZQORDGDQG LQVWDOO WKH PURFKERDVAB YSMOZLBNKSFTUBSU VOMFTT TUPQQFE
SBODIFS TFSWFS

~-I HBBOOPU DPOOFDU UP UIF %PBIURRERFNKRZYERQEVHDUFSGE WUEP EPDLFS SVO
E SFTUBSU VOMFTT TUPQQFE Q SBODIPS T FSQWABDOODWLRQ WLPH YDUL
VRUDQG QHWZRUN FRQ®BBWDRRSVEWH® U)ALMIVKRZQ ZKHQ WKH LQVWDOODWLRQ LV

(QWH®DPOGJH FUI ] HSFQ JOMKRBEHE WKH5DQFKHU -3 DGGUHVV (QWHU WKH -3 I
LOQWR D ZHE EURZVHU WR FRQQHFW WR WKH5DQFKHU ZHE LQWHUIDFH )RU H[DF
HQWHU LQWKHEURZVHU

7TKH5DQFKHU ZHELQWHUIDFH WDNHV D IHZPLQXWHYVY WR VWDUW 7KHZHE EURZVHU
WKHZHE LQWHUID HHPOWPFOWYPOIIBT UINBERPWUV VKRZQ ZDLW RQHPLQXWHDQG UF

:KHQ WKH5DQFKHU ZHE LQW HYGBFH KIFRRBRE W KHOEBPR@QHU DFURVY WKH WRS RI WKH VFL
7KLV VLWH V\DBKRMHWY D QGYRHO L FN

JROORZ WKH VWHSV VKRZQ LQ WKH 5DQFKHU ZHE E@WEPWD DFH B RBDRRG | WRFHWX G QV H [
ER[ 3IDVWHLWLQ WKH'RFNHU 90 VKHOO 7KH'RFNHU 90 ASBWOQEYKSMRRAUXBTLQJI 5D
_>SURPSWLVVKRZQ ZKHQ WKHFRQ4JXUDWLRQLV  FRPSOHWH

*RWR WKHS5DQFKHU ZHE LQWH)B5HBHHB H&GHHOMNVFRHQ D KRVW ZLWK WKH 5DQFKHU -3 DC
VKRZQ FRQ4JXUDWLRQLVFRPSOHWHDQG5DQFKHU LV UHDG\WR XVH

YRUPRUHLQIRUPDWLRQ RQ 5D QFKGRF X FHWKEMWWEBY¥KHLDQFKHU FRP GRFV RV Y [ |

ReXjXe *QM};m BM; S2 ' bBbi2Mi L6a@a? 2/ oQHmMK2b

SDQFKHU VXSSRUWY XVLQJD VLQJOH SHUVLVWHQW YROXPH ZLWK PXOWLSOH FRQW
ZLWK )UHHAWB6QJI 1)6 )UHPXY® EH FRQ4IJXUHG ZLWK VSHFL4F 1p®HFUPILVVER/QGVW D Q G
KWWSV UDQFKHU FRP GRFV UDQFKHU Y HQ UDQFKHU VHUYLFHV VWRUDJH VH
FRQ4IXUWGFN VFRSHGKYWWXWYH UDQFKHU FRP GRFV UDQFKHU Y HQ FDWWOH YRC

$ VWDFN VFRSHG YROXPH LV GDWD WKDW LV PDQDJHG EA\DVLQJOHS5DQFKHU VWDFN
UHIHUHQFH LW LQ WKH VWDFN

&RQ4JXUH 1)6 VKDULQJIRUD VWDFN VFRSHG YROXPH E\VHWWLQJVSHFL4F RSWLRQ
1)6 VHUYHU DQG WRNYWWHRS$6

/IRILQWR WKHS5DQFKHU 1)6 VHREYDB FPQBSBEIG IDIQ HOWU\ IRU WKH 1)6 VKDUHG GLI
LFD@ABTZLWK VHYHUDO SHUPLW/GRQY BIWIZRO@QVOP@SPPU@TRVBTI OP@TVCUSF
-3IVWKH-3DGGUHVV RIWKHFOLHQWDQG FDQDOVR EHVHW WR WKHZLOGFDUG

~Q WKH )UHZHB& QWHUIDEHUYR MHR6 & RQ4JRHMPDEOH ID®B)6Y RZQHUVKLS PRGHC
IRU1)6%O0IBBRDPQG UHVWD)BWHW K HF H

$GGOPDP®R WKHHQG RI WKH SRRONMPREH PRXQGVIHGPPM NOU QPPM OPDPQZ
_OGTNPVOUT QPPM @NPVOU

ji



*> Shil_
alolLhl1l1lL

.AaSG uauahlJ S P*laala

&OLFNULVESIOD\ 6\VWHPRBEREN\DVHAMUHHQ VKRZLQWWEH RXWSXW RI
KWWSV 7ZZZ IUHHEVG RUJ FJL PDQ FJL"TXHU\ WRXU$Q H[DPSOH LV VKRZQ LQ

yLJ 6\WWHP 3URFHVVHV 5XQQLQJRQ)UHH1$6

7KHGLVSOD\DXWRPDWLFDOO\UHIUHVKHV LWVHOI 7KH GLVSOD\LVUHDG RQO\

ii9



*> Shil_
1A:>h1l1L

a>1GG

%HILQQLQJ ZLWK YHUVLRQP? ZHEWIQMW)HMHBDFIB6SURYLGHY D ZHE VKHOO PDNLQJLW FF
PDQG OLQH WRROV IURP WKH ZKHERERWHRZ VHU DV WKH

yLJ 'HE 6KHOO

7KH SURPSW VKRZV WKDW W KHR RWMM H KW \X QuiBHBHIQIDD/G W KH FXUUHQW ZRUNLQJ GLUHF
WKH KRPHGLUHFWRU\RI WKH ORJJHG LQ XVHU

IRWHKH GHIDXOW VKHOO IRU D QHZLYYKWWO/GR| )BHHIYBHHEVG RUJ FJL PDQ FJL"T)
JUHHPP$W\VWHPV ZKLFK KDYH EHHQ XSJUDGHG IURP DQ HDU O DH ID Y FMMUKH. 8 8 | DLXCDONVF\RIQH

7KH GHIDXOW VKHOO FDRFER R R B/QYHHEOWE R SWLRQ VY GRWE WKRHRWHU &KRRVH WKH GH
VLUHG VKHO 06 KHERDR'K 6 RZQ DO®BIROLF N

TKBHW IRQWOVIGIHU DGMXVWYV WKH VLIH RI WH[W GLVSOD\HG LQ WKHG6KHOO

jj8



6°22L a RRXk@I3 b2 :mB/2- _2H2 b2 RRXKkK

$ KLVWRU\RI SUHYLRXV FRPPDQGV LVDYDLODEOH 8VH WKH XSDQG GRZQDUURZ NF
WHUHG FRPPDQGV (GLW WKH FRPPDQ G&O GRBRLWH G QWKHHRVEKIHH VR PP D Q G

TKHPNROEDQBFMFDBH VXSSFRBWRESOHWLRQLYDOVRDYDLODEOH 7\SBIGURHZ OH W\
FRPSOHWHD FRPPDQG QDPHRU 40HQDPHLQ WKHFXUUHQW GLUHFWRU\

T\SHYJWR OHDYH WKH VHVVLRQ

&OLFNLQJ RWKHU ZHELQWHUIDFHPHQXV FORVHVY WKH VKHOO VHVVMRIXDQG VWRSV
SDJH SURYLGHV WKHDELOLW\WR GHWDFK VKHOO VHVVLRQVDQG WKHQ UHDWW
UXQLQDGHWDFKHG VHVVLRQ

I1RWHRWDOO VKHOO IHDWXUHV UHQGHU FRUUHFWO\LQ &KURPH )LUHIR[LV WKH UH
VKHOO

ORVW )UHH%BPDQG OLQHSDUHOLWDUBKN DY D L OCXEHIHIEQ WEHQJ DGGLWLRQDO WURXEOH
SOLFDWLRQV IRU )UHH1%$6

ije



*> Shil_
LAL1h11L

GP: Plh- l1ah h-P_a>lh .PqglL

7KH 3RZHU EXWWRQLV XVHG WR ORJRXWRIWKHZHE LQWHUIDFNWRWHPVWDUW RU

RNXR GQ; Pmi

7R ORJ RXW B®RZHN WIHRXBWMWHU ORJIJLQJRXW WKHORJLQ VFUHHQ LV GLVSOD\HG

RNXK _2bi i

7TRUHVWDUW WKH V\8RAHHPU F GIHEWM® B BWQ4UPDWLRQ VFUHHQ DVNV IRU YHUWLU4FDWLRC
XUH &OIRND4WR FRQ4UP WKH DFW L5R Q7 KR Q FOWBPNW WKH VIVWHP

)LJ 5HVWDUW :DUQLQJOHVVDJH




6°22L a RRXk@I3 b2 :mB/2- _2H2 b2 RRXKkK

$Q DGGLWLRQDO ZDUQLQJPHVVDJH DSSHDUV ZKHQ D UHVWDUW LV DWWHPSWHG ZK|
WKDW ZDUQLQJDSSHDUV WKH UHF RBR 8 @GKHIGUHW WBW VUHHW RHVW D QRWRM HULRGL
TUBUVORBKHGDJH XQWLO LW VKRZV WKDW WKH VFUXE RUYHULI\KDV FRPSOHWH
EHHQWHUHG DJDLQ

7TRFRPSOHWH WKH UHVW D USRQHBXRHHVFWN ERQ DN WSKBH G BWKWWRQ 5HVWDUWLQJ WKH \
GLVFRQQHFWV DOO FOLHQWY LQFOXGLQJWKHZHEDGPLQLVWUDWLRQ LQWHUIDFH
XVHWKHEDFNEXWWRQLQWKHEURZVHU WR UHW XU WRVW R H 7-SHD@GREIL EVWFRIIHA KQHD) &
DIWHUD VXFFHVVIXO UHERRW -1WKHORJLQ VFUHHQ GRHVY QRW DSSHDU XVLQJDP
WKH )UHHY$SWHP LV UHTXLUHG WR GHWHUPLQH WKHLVVXH SUHYHQWLQJ WKH V\VW|

RNXj) a?mi .QrM

&OULUFN3RZHU PBIQGW '"RER VKXW GRZQ WKH VA\VWHP 7KH ZDUQ)LQ@ X B HMWWDGE HWSKCRA® G Q

)LJ 6KXW'RZQ :DUQLQJOHVVDJH

&OLFRQ40DBRGC WEBHEY '2:1IWR VKXW GRZQ WKH VI\VWHP 6KXWWLQJGRZQ WKH V\VWHP G
LQFOXGLQJWKHZHELQWHUIDFH 3K\VEADOWHPHVWWRKH BUMR W6UQ LW EDFN RQ

jj3



*> Shil_
hglLhu

Gl_h

7KH)UHHRIBGHUW VI\VWHP SURYLGHV D YLVXDO ZDUQLQJRIDQ\FRQGLWLRQV WKDW 1
$OHFWQ LQ WKH XSSHU ULJKW FRUQHU KDV D QRWL4FDWLRQ EDGJH WKDW GLVSOD\\
H[DPSOH DOHUW IVKRIZQ MWMKH VIVWHP LV ZDUQLQJ WKDW D SRRO LV GHJUDGHG

)LJ (IDPSOH $OHUW OHVVDJH

7TDEOH VKRZV WKH LFRQV WKDW LQGLFDWH QRWL4FDWLRQ ZDUQLQJ DQG FULWLFD
HPDLOHG WR WKH URRWDFFRXQW

7DEOH JUHSIQB®W —FRQV
IRWL4FDWLRQ
‘DUQLQJ w
*QMiBMm2/ QM M2ti T ;2

JiN



6°22L a RRXk@I3 b2 :mB/2- _2H2 b2 RRXKkK

h #H2 kKyXR +QMiBMm2/ 7°QK T 2pBQmb T ;2
$OHUW /HYHO -FRQ |
&ULWLFDO L

&ORVHDQ DOHUW PHVVDJH E\ KRYOH B NQV RDINSHIWI/X QFKIHIUH LY DORR(PIMSWLRQ WR
$/(57&ORVHDOO PHVVDIJHV WR UHPRYHDQ\QRWL4FDWLRQ EDGJHIURP WKHDOHUW

%YHKLQG WKHVFHQHY DQDOHUWGDHPRQ FKHFNV IRUYDULRXV DOHUW FRQGLWLRQ
WKHFXUUHQW FRQGLWLRQV WR WKH VIVWHP 580 7KHVH PHVVDJHVY DUH5XVKHG WR
WKHQ SXEOLVKHG WR WKH XVHU LQWHUIDFH

&XUUHQWDOHUWY DUH YLHZHG IURP WKH 6KHOO RSWXBR RUWMKH&E& R BREBEHWXS 0

E\UXQQWE&DbMU DBMM BMFSU MJTU

1RWL4FDWLRQV IRU VSHFL4F DO HUOWW BVUSHSIEGMXOVW H Q X QS\WWKDHOHUW PHVVDJH FDQ E+
SXEOLUK('-$7 (#285/<2$—/<RW(9(5

6RPHRIWKHFRQGLWLRQV WKDW WULJJHUDQDOHUW LQFOXGH

XVHG VSDFHRQD SRRO GDWDVHW RU]JYROJRHV RYHU WKHDOHUW JRHV UH!

QHZ)6 )HDWXUISPAQBHIJY DUHDYDLODEOHIRUWKHSRRO WXQONWDW KELWFDQJIEH DG
LIDSRRO XSJUDGHLVQRWGHVLUHGDW SUHVHQW

DQHZ XSGDWH LV DYDLODEOH

=)6 SRRO VWDWXV FKOQDIHY IURP

D6 0%57 HUURURFFXUV

WKH V\VWHP LV XQD E OH MER &1 -3 WRCVEHKMNYYWHPHQHUD O

WKH V\VWHP FDQ QRW 4QG DQ -3 DGGUHVV FRQ4JXUHG RQDQ L6&6- SRUWDO
WKH 173 VHUYHU FDQQRW EH FRQWDFWHG

VI\VORJ QKWWSV ZZZ IUHHEVG RUJ FJL PDQ FJL"TXHU\ VIVORJ QJ LV QRW UXC
DUHSOLFDWLRQ WDVN IDLOV

D90ZDUH ORJA@RU P 6QDSSOJIHVY WDVN IDLOV

GHOHWLQJD 90ZDUH VQDSVKRW IDLOV

D&HUWLA4FDWH $XWKRULW\RU FHUWL4FDWH LV LQYDOLG RUPDOIRUPHG

DQ XSGDWH IDLOHG RU WKH V\VWHP QHHGV WR UHERRW WR FRPSOHWH D VXFFH
DUH NH\RSHUDWLRQ IDLOVRQDQ HQFU\SWHG SRRO

/'$3 IDLOHG WR ELQG WR WKH GRPDLQ

DQ\PHPEHU LQWHUIDFHVRID ODJJLQWHUIDFHDUH QRW DFWLYH

WKHVWDWXV RIDQ $YDJROHJD5%-'6%$6 FRQWWR@OHU KDV FKDQJHG
KWWSV ZZZ IUHHEVG RUJ FJL PDQ FJL"TXHU\ P4XWLO LVLQFOXGHG IRUPDQ

DVFUXELVY SDXVHG

joy



*> Shil_
hgqlLhuPL1

alSSP_h 1aPl_*1a

JUHH PP$6DV D ODUJH LQVWDOODWLRQ EDVHDQG DQ DFWLYH XVHU FRPPXQLW\ 7KLV
KDYH DOUHDG\EHHQ DQVZHUHG DQG WKH GHWDLOV DUHDYDLODEOH RQ WRH —QWH UL
LWFDQEHKHOSIXO WRVSHQGDIHZPLQXWHV VHDYFKHQ@IOWKH RO W N bl QRN CRUWWKKOHA
VFULEH WKH HUURU PHVVDJH RU IXQFWLRQ WKDW LV EHLQJLPSOHPHQWHG

7KHVHFWLRQ GLVFXVVHV UHVRXUPHWDBYNVLODEOH WR )UHH1$6
8VHU *XIS®GRH
"HEVLWHDQG 6RFIRIDIHOHGLD
JRUXPS/DJH
-5&SDJH
9LGHBDJH
SURIHVVLRQDSBXK SRUW

kRXR Ib2" :mB/2

7KH)UHH18MWHU *XLGH ZLWK FRPSOHWH FRQ4JXUDWLRQ LQVWUXFXLIGRQOWKWDYDLOD!
JUHHPP$6VHU LQWHUIDFHKRAWIRL QYZWR L[V\VWHPV FRP GRFXPHQWDWLRQ IUHHQDYV

kRXk g2#bBi2 M/ aQ+B H J2/B

7TKHUHH1$6p ZHERWWES ZZZ IUHHQDV RUJ FRQWDLQV OLQNV WRDOORIWKHDYDL
VRFLDO PHGLD UHVRXUFHVY ODMRUDQQRXQFHPHQWYV DUHDOVR SRVWHG WR WKH PI

8VHUV DUH ZHOFRPH WR QHW Z R R RIQDV® KPHH AJLHDH\L IS8/ H V
ILQNH&WWSY ZZZ OLQNHGLQ FRP JURXSV SUR40H
J)DFHERRN J)UHH1$6 & ROPWSVW\ZZZ IDFHERRN FRP IUHHQDVFRPPXQLW\
J)DFHERRN J)UHH1$6 &RQVRUWLXP SOHDVKWWSXHVZZ? ROFFHERRN FRP JURXSV
7ZLWWMWWSVY PRELOH WZLWWHU FRP IUHHQDV

kRXj 6Q mKb

7TKHUHH1$6 )RUKWWSY IRUXPV I[UHHQDV RUJ LQGH[ SKS DUHDQDFWLYHRQOLQH
SOHFDQDVN TXHVWLRQV UHFHLYHKHOS DQG VRXVHU® GLHIXVZHWK RWMKHQ )UHH1.
FRXUDJHG WR SRVWD EULHI PHVVDJH DERXW WKHP VHIOY WB/QBRKRZ-WKHRQXVH )UHH
KWWSV [RUXPV IUHHQDYV RUJ LQGH[ SKS"IRUXPV LQWURGXFWLRQV IRUXP

j9R



6°22L a RRXk@I3 b2 :mB/2- _2H2 b2 RRXKkK

TKBHVRXURWWSY |IRUXPV I[UHHQDV RUJ LQGH[ SKS"UHVRXUFHV VHFWLRQ FRQW
JXLGHV RQPDQ\DVSHFWV RIEXLOGPQADWBRAWLQJ)UHH1%$6

/IDQJXDJH VSHFL4F FDWHJRULH V-WHDQDIWDIDREGHOX Q G H U

&KLQHKWWSYV IRUXPV IUHHQDV RUJ LQGH[ SKS"IRUXPV FKLQHVH ( % $' (

'XWFK 1HGHUKWWSY IRUXPV IUHHQDV RUJ LQGH[ SKS"IRUXPV GXWFK QHGHL
JUHQFK )UDKWWISW IRUXPV IUHHQDV RUJ LQGH[ SKS"IRUXPV IUHQFK IUDQFD
*HUPDQ 'HXWWAKSY IRUXPV IUHHQDV RUJ LQGH[ SKS"IRUXPV JHUPDQ GHXW\
~WDOLDQ KWIMSM QFRRUXPV IUHHQDV RUJ LQGH[ SKS"IRUXPV LWDOLDQ LWDOL
3RUWXJIXHVH 3RUMWMSY -VIRUXPV IUHHQDV RUJ LQGH[ SKS"IRUXPV SRUWXJXH\
5RPDQLDQ 5RRWAWASY IRUXPV IUHHQDV RUJ LQGH[ SKS"IRUXPV URPDQLDQ UF

5XVVLDQ °YKWWSY IRUXPV I[UHHQDV RUJ LQGH[ SKS"IRUXPV UXVVLDQ
] $ ] Ll Ll Ll %$I % 1 %

6SDQLVK (VEWWSOY IRUXPV I[UHHQDV RUJ LQGH[ SKS"IRUXPV VSDQLVK HVSD

6ZHGLVK 6YK@WWWSYV |IRUXPV IUHHQDV RUJ LQGH[ SKS"IRUXPV VZHGLVK VYHQ

7XUNLVK 7&KWWSY |IRUXPV IUHHQDVY RUJ LQGH[ SKS"IRUXPV WXUNLVK W & %
7R MRLQ WKH IRUXPV FUHDWH 6I1QDQRBRREYYNLWK WKH

%HIRUHDVNLQJD TXHVWLRQ RQ WKIH/ RRUMRNWIWBSK/HFNRW KAV TUHHQDV RUJ LQGH][ SKE¢
WR VHH LIWKHLQIRUPDWLRQ LV DROUWHDS GWHW SN 6 HHUWRW IUHHQDYV RUJ LQGH][ SK
IRUXP UXOHYV IRUJXLGHOLQHV RQ SRVWLQJ\RXU KDUGZDUHLQIRUPDWL
ZLOOJHW D UHVSRQVH

kKRX9 A _*

7TRDVND TXHVWLRQ LQ UHDUHW BRI QXQVHHOMYBH+H @& RKGWAW S IUHHQRGH QHW '"HSHQGI
WLPHRIGD\DQG WKH WLPHAHGRHQHORSEHUYERU RWKHU XVHUVY PD\EHDYDLODEOH WR S
RQHDQVZHUV ULJKWDZD\ UHPDLQ RQ WKHFKDQQHO DV RWKHU XVHUV WHQG WR Ul
WLRQVDV WLPH SHUPLWYV

7\SLFDOO\ FlDQ HKMAW SV HQ ZLNLSHGLD RUJ ZLNL &RPSDULVRQBRIB-QWHUQHWBS5I
WKHUHHQ@B& FKDQQHO $OWHURPMBEWW XVHHEFKDW IUHHQRGH QHW "FKDQQHOV IL
EURZVHU

7TRIHW WKHPRVW RXWRIWKH -5& FKDQQHO NHHS WKHVH SRLQWV LQPLQG
'RQRWDVN &DQ DQ\RQH KHOS PH" -XVWDVNWKHTXHVWLRQ
'RQRWDVND TXHVWLRQDQG OHDYH 8VHUV ZKR NQRZWKHDQVZHU FDQQRW KH!

-lQR RQHDQVZHUV WKH TXHVWLRQ PD\EH GL]IFXOW WRDQVZHU RULW KDV EHH
VRXUFHVY ZKLOH ZDLWLQJIRUWKH TXHVWLRQ WR EHDQVZHUHG

'RQRW SRVWHUURU PHVVDJHV LQ WKH FKDQQHO -QVWHDWBHEVE D SDVWLQJ VH
KWWSV SDVWHELQ FRP DQG SDVWH WKHUHVXOWLQJ 85/ LQWR WKH -5& GLVF

kRX8 0B/2Qb

$ VHULHV RILQVWUXFWLRQDO YLGHRY DUHDYDLODEOH IRU)UHH1%6
- QVWDOO OXUPXU OXPEOH VHUYHU RWWSNH1Z2E2 VRXWXEH FRP ZDWFK"Y D$H=
JUHH1$6p &HUWLAFDWH $XWKRULKWWSSV & ZZ\E NRXIWXHEW FRP ZDWFK"Y 27 /[t
+RZWR8SGDWH ) )UHHKWWSYV ZZZ \RXWXEH FRP ZDWFK"Y QYE $KJ/

j9k



6°'22L a RRXk@I3 b2 :mB/2- _2H2 b2

JUHH1$6p /$** 9/$1 2YHEKWWEY ZZZ \RXWXEH FRP ZDWFK"Y ZT6+BX46%$U4
JUHH1$6 DQG 6DPED 60% 3KWMMSWLRQZYZ \RXWXEH FRP ZDWFK"Y 5[JJD( 30
JUHH1$6p KDW XWMZSV Z2ZZ \RXWXEH FRP ZDWFK"Y X-B H* |N
JUHH1$6p +RZWRKWYWBVOXZZ \RXWXEH FRP ZDWFK"Y 51 6U \ F

kRXe S'Q72bbBQM H amTTQ i

- QDGGLWLRQWR IUHH FRPPXQLW\UHVRXUFHV VXSSRUWPLJKWEHDYDLODEOHLQ
6XEPLW D VXSSRUW LQTXLU\KWMWBVWKAHIRUPRDWVHPY FRP I[IUHHQDV FRPPHUFLDO V

j9]



*> Shil_
hglLhuhgP

*PLh_A"IhAL: hP 6_11L a

JUHHPP$I6V DQ RSHQ VRXUFH FRPPXQLW\ UHO\LQJRQ WKHLQSXW DQG H[SHUWLVH RI
XVHUV WDNH WLPH WR DVVLVW WKH FRPPXQLW\ WKHLU FRQWULEXWLRQV EHQH4W

7KLV VHFWLRQ GHVFULEHV KRZWR SDUWLFL 8 DWW LD/WQE RREPW D IOEVXIWHHYIRD XYW LS 6 O
KDYHDQLGHD WKDW ZLOO EHQH4W WKH FRPPXQLW\ EULQJ LW &KSSKSQRR YH R VW K H RUH!
SDJH

7KLV VHFWLRQ GHPRQVWUDWHY KRZ WR
+HOS ZLWK 7UB@VEBDWLRQ

kk XR h MbH iBQM

JUHH P$I6V GHYHORSHG DQG GREFXPHQWHG LQ (QJOLVK +DYLQJFRPSOHWH WUDQVOTL
ODQJXDJHV KHOSV PPRMPKRRU$BXVHIXO WR FRPPXQLWLHV DURXQG WKH ZRUOG

JUHHP$6VHQPAOHY VWRUHG EQIWKW +XE UHEWWSWVRUILWKXE FRP IUHHQDV ZHEXL W
WR PDQDJH WKH WUDQVODWLRQ RI WHJWD/KRFP® DDOWRHQUWWUPSNLYH LQWHUIDFH *
HDV\WR XVH ZHE EDVHG HGLWRU PDNLQJLW SRVVLEOH IRULQGLYLGXDOV WR DVVL
WUDQVODWLRQV

7TRYLHZWUDQVODWLRQ $OHB/T RBHQ ®B/UIKMHH FWR U\ RI WKHHBPXHUSGE RVLWR U\
KWwWSV JLWKXE FRP IUHHQDV ZHEXL WUHH PDVWHXWHWF DVVHWV L Q DV VKRZ

j99



6°'22L a RRXk@I3 b2 :mB/2- _2H2 b2

)LJ JUHHZI®®QVODWLRQ )LOHV

7TRDVVLVW ZLWK WUDQVODWN @ U HDMHH H& BIFF R XEQWWZSLMV KILWKXE FRP

7TKHUHDUHWZR PHWKRGY WR FROQOWULEXWH WUDQVODWLRQV WR WKH SURMHFW
(GIOMOHV DQG VXEPLW SXOO UHTXHVWY WKURXJK WKH *LW+XE ZHEVLWH

25

&RS\WKHHQDV ZKWWISV JLWKXE FRP IUHHQDV ZHEXL UHSR QEWRIUN RRD DI BKIL
VXEPLW WKHVH FKDQJHYV ED F NI I¢SH/QVOMUPHRE RNRL W IR 1D \

Kk XRXR h™ MbH i2 rBi? :Bi>m#

*RWR WKHHQDV ZKWWISV JLWKXE FRP I[UHHQDV ZH¥NE DWHNSRWE WERIUE N EHIOHH F W
KWWSV JLWKXE FRP IUHHQDV ZHEXL WUHH PDVWHU VUF DVVHWY QPMQHGLUHFWF

WR EHJLQ WUDQVODWLQJ

7LS+HUH LV D BRNWRRI ODQJXDJH DEEKMWWISVYW IZAZZVDEEUHYLDWLRQV FRP DFURQ\PV

&OLFNSWRHERQ LQ WKH XSSHU ULJKW DUHD WR RYHXWHKN RROML QYK K CGB HHGWWRW DSS

jos



6°22L a RRXk@I3 b2 :mB/2- _2H2 b2 RRXKkK

)LJ *LW+XE 2QOLQH (GLWRU

7TKHUHDUH QXRHHUFREXDPOENETHTUS H@WULHYV LQ WKH ANJH JEHDPW WEE HQWHU WKH WUDQ
EHWZHHQ WMKHIFIERWHYV

6FUROO WR WKH ERWWRP RIWKHSDJHZKHQ 4QLVKHG HQWHULQJWUDQVODWLRQV
FKDQJHV IRUWKH H&EUWNWIP O § HARBOUIBERIRVH 40 WVRKDXEMH W WKH WUDQVODWLRQV
JUHHIPP$SURMHFW

kkXRXKk .QrMHQ / M/ h> MbH i2 P|BM2
-QVWD ®WW.SW JLW VFP FRP ERRN HQ Y *HWWLQJ 6WDUWHG -QVWDOOLQJ *LW
LQVWUXFWLRYWHEIXWLROAO GRFXPHQQWMNMYIDRQ DREW KWWSBSMHILW VFP FRP GRF

2SHQ D &RPPDQG /LQH -QWHUIDFH &/- 1DYLJDWHWRRUFUHDWHD VXIXWDEOH ORF
UHSRVLWRU\ 'RZQORDG WKHIJWHBRPDWRU\ ZLWK

HJU DMPOF 1UUQT HJUIVC DPN GSFFOBT XFCVJ HJU
7TKHGRZQORDG FDQ WDNH VHYHUDO PLQXWHV GHSHQGLQJRQFRQQHFWLRQ VSHHG
DEHQWRMWKNMILUHFWRU\DQG FUHDWHD QHZ EUDQFK RIWKHUHSRVLWRU\WR VWRUH
HJU DIFDLPVU C OFX@USBOTMBUJPOT

7LS7\SHJIJU TUBDWIDQ\ WLPHWR VHH ZKLFK EUDQFK RIWKHUHSRVLWRU\LVY DFWLYH

IDYLIDWHW OR®/IKWHHFWRU\
DE TSD BTTFUT J O

j9e



6°'22L a RRXk@I3 b2 :mB/2- _2H2 b2

8VHOQMHGLWRUWRDGG WUDQVODWLRQV WR WKH GHVLUHG ODQJX¥BHEG4OH $Q\FDSD
KWWSV SRHGLW QB®V KQESY ZLNL JQRPH RUJ $SSV *WUDQVODWRU DUH WZR |

&RPPLW DQ\ 40H FK MQ UHD ZN WXU
HJU DPNNJU BS QP

(QWHU D GHVFULSWLYH PHVVDJH DERXW WKH FKDQJHV DQG VDYH WKH FRPPLW
'KHQ 4QLVKHG PDNLQJ FRPPLWN MR QWKHK E IEIUDRKF K W R Q/SAFR B O DQIENER VL WR U\

HJU QVTI PSJHJO OFX@USBOTMBUJPOT
6TFSOBNF GPS YIUUQT HJUIVC DPNY
1BTTXPSE GPS YIUUQT BDDPVOU!HJUIVC DPNY
$PVOUJOH PCKFDUT EPOF
%FMUB DPNQSFTTJPO VTJOH VQ UP UISFBET
$PNQSFTTJOH PCKFDUT EPOF
8SJUJOH PCKFDUT E J# T EPOF
5PUBM EFMUB SFVTFE EFMUB
SFNPUF 3FTPMWJOH EFMUBT DPNQMFUFE XJUI MPDBM PCKFDUT
5P IUUQT HJUIVC DPN GSFFOBT XFCVJ HJU
<OFX CSBODI> OFX@USBOTMBUJPOT OFX@USBOTMBUJPOT

2SHQ D ZHE EURZVHU DQG QIDY1H®QWH MMWWIN JLWKXE FRP IUHHQDV ZHEXL UHSR)
DXWRPDWLFDOO\GHWHFWY ZKHQ D QHZ EUDQFK LY SXVKHG WR WKH UHSRVLWRU\ D¢
&RPSDUH SXOO&OHFANHWMLY UHYLHZ WK HSRKHDIMW H\6 X00Q05 UFHOTLDEHRNY W

kkXRXj h> MbH iBQM SmHH _2[m2bib

7KH)UHHRISBRMHFW DXWRPDWLFDOO\WHVWY SXOO UHTXHVWV IRUFRPSDWLELOLW\
WKHU WKH DXWRPDWHG VI\VWHP ZLOO XSGDWHYK R WMEXH ¥ WOROUMH)WHHH D $6H V VD I H L
PHQW VHFWLRQ RIWKHUHTXHVW

$OO0ODVVLVWDQFH ZLWK WUDQVODWLRQVARPEPIXDWR\EARBIQW WRKH )UHH1%$6

jod



*> Shil_
hglLhuh>_ 11

*PJJ L. GAL1 IhAGAhA1la

6HYHUDO FRPPDQG OLQH XWLOLWLHV ZKLPKHKDHH 8B R QLVGHDIMMXKLDQ MWHKLSEYV HFWLR Q
7TKHIROORZLQJ XWLOLWLHYVY FDQ EHXVHG IRUEHQFKPDUNLQJDQG SHUIRUPDQFH Wt

-SHGIDJH XVHG IRUPHDVXULQJPD[LPXP 7&3 DQG 8'3EDQGZLGWK SHUIRUPD
1HWSWDIJH DWRROIRUPHDVXULQJQHWZRUN SHUIRUPDQFH
-2]RQS$DJIH 40HV\VWHP EHQFKPDUN XWLOLW\ XVHG WR SHUIRUP D EURDG 401
DUFVWDJYH XVHG WR IJDWKHU =)6 $5& VWDWLVWLFV

7TKHIROORZLQJ XWLOLWLHVY DUHVSHFL4F WR5%$-'"FRQWUROOHUYV
WZBBODUH BXVHG WR PRQLWRUDQG PDLQWDLQ ZDUH5%$-'"FRQWUROOHUYV
OHJD&®DJIH XVHG WR FRQ4JXUHDQG PDQDJH YURDGFRP OHJD5%$-"6%$6 IDPLO\

7KLV VHFWLRQ DOVR GHVFULEHV WKHVH XWLOLWLHYV
IUHHQDV GBHEMKJ WKHEDFNHQG XVHG WREER SI)LVQHHIGBRUPDWLRQ
WPXBEDJH DWHUPLQDO PXOWLSOH[HU VLPLODU WR *18 VFUHHQ
'"PLGHFRSDHIH UHSRUWV LQIRUPDWLRQ DERXW VA\VWHP KDUGZDUH DV GHVFUI

KiXR AT27

-SHUILVD XWLOLW\IRUPHDVXULQJPD[LPXP 7&3 DQG8'3 EDQGZLGWK SHUIRUPDQF
WKURXJKSXWRYHU WLPH )RUH[DPSOH LWLV XVHG WR WHVW WKHVSHHG RIGL*HU}I
W\SH SHUIRUPV EHVW RQ WKH QHWZRUN

JUHHPP$IEQFOXGHV WKH LSHUI VHUYHU 7R SHUIRUP QHWZRUN WHVWLQJ LQVWDOO D
KDV QHWZRUNDFFHVV WR\WWHPURAKILS6/ HFWLRQ GHPRQVWUVBW H VXXAVRZUW. R X\AH YWKHH
KWWSV FRGH JRRJOH FRP DUFKLYH S [MSHUI GRZQORDGYV DV LW ZRUNV RQ :LQG

6LQFH WKLY FOLHQW LV -DYD EBYK®WHSKHAVYYSRBBBOBWHRP WHFKQHWZRUN MDYD M
PXVWEHLQVWDOOHG RQWKHFOLHQW FRPSXWHU

/ILQX[DQG %6' XVHUV ZLOO QHHG WR LQVWDOO WKHLSHUI SDFNDJH XVLQJ WKH SDFN
LQJ V\VWHP

7RVWDUW [MSHUIRQ :LQGRZV XQJLS WKH GRZQORDGHG 40H VWDUW &RFPD QG 3UR
WR WKH XQ]LSSHG IR®GH 5 GDOQEUU X Q

7RVWDUW [MSHUIRQ PDF26 /LQX[ RU %6' X @MSRWKKHGRZIQSBPG IGGMEFERUY W\SH
KQFSG DIQG UX®FSG TI

6WDUW WKH LSHUI VHBYHKH R @ KKHHHAISIBQW LV UHDG\
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IRWHAHILQQLQJ ZLWKY)HHWHIRQ LERWKKVWSY VRXUFHIRUJH QHW S§8RNMHFWYV LSt
KWWS VRIWZDUH HV QHW LSHUI DUH SUHQE@WBWIXVOHGHTR XV g YWRHSDLG MAVSH
H[DPSOHV EHORZ DUH IRU LSHUI

7TRVHHWKHDYDLODEOH VHUYHU RSWLRQV RSHQ 6KHOO DQG W\SH

JQFSG IFMQ ] NPSF ‘

RU

JQFSG IFMQ ] NPSF ‘

JRUH[DPSOH WR SHUIRUP D 7&3 WHVWDQG VWDUW WKH VHUYHU LQ GDHPRQ PRGH \

JQFSG T%

4FSWFS MJTUFOJOH PO 5%$1 QPSU
5%$1 XJOEPX TJ[F ,#ZUF EFGBVMU

3VOOJOH *QFSG 4FSWFS BT B EBFNPO
51F *QFSG EBFNPO QSPDFTT *%

IRWHKHGDHPRQ SURFHVVOMMRBDIBAKHQFORVHY 6HW XS WKHHQYLURQPHQW ZLWK \
DQG VWEHWHNMMWDUWLQJ WKH -SHUI SURFHVYV

YURP WKH GHVNWRS RSHQ WKH FOLHQW (QWHU WY\WW3HPI VG & B HIY WR HWKKHD YULHOHI 1\ €
WKH WHVVSRGHDWLRQ ODYHD QSWIKREHIDXOW WHVW WLPH LV  \BKRRBEWWD QG F(
WRQLIXUH VKRZV DQ H[DPSOH RI WKH FOLHQW UXQQLQJRQD:LQGRZV VI\VWHP ZKLO|
RQ WKH QHWZRUN
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)LJ 9LHZLQJ %DQGZLGWK 6WDWLVWLFV 8VLQJ[MSHUI

&KHFN WKH W\SH RIWUD]F EHIRUHWHVWLQJ83'"RU7&3 7KHLSHUIVHUYHU LV XVHG
XVLQI IQFSG RYWB8'IQFSG TWKH VWDUWXS PHVVDIJHLQGLFDWHY ZKHQ WKH VHUYH
8'3 TKRAPDLTUBU ] NRFPPDQGILYHVDQ RYHUYLHZ RIWKH VHUYLPHMWWRRLQJI RQ
7KLV KHOSV WR GHWHUPLQH LI WKH WUD]JF WR WHVW LV 8'3 RU 7&3

TPDLTUBU ] NPSF
648&3 $0.."/% 1*% "% 13050 -0$"- "%%3&44 '03&*(/ "%%3&44
SPPU JQFSG VEQ

SPPU JQFSG UDQ

X X X OHJOY UDQ

X X X OHJOY UDQ

X X X OHJOY UDQ

SPPU TTIE UDQ

SPPU QZUIPO VEQ

SPPU NPVOUE VEQ

SPPU NPVOUE UbDQ

SPPU SQDCJOE VEQ

SPPU SQDCJOE VEQ

SPPU SQDCJOE UDQ

SPPU OHJOY UDQ

SPPU QZUIPO VEQ

SPPU QZUIPO UDQ

SPPU QZUIPO UDQ

SPPU OUQE VEQ

SPPU OUQE VEQ
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SPPU OUQE VEQ
SPPU TZTMPHE VEQ

"KHQ WHVWLQJLV 4QLVKIH® MBMWNKHBWESHRVH 6KHOO WR WHUPLQDWH WKH LSHUI VH!

kjXk L2iT27

1HWSHUILVDEHQFKPDUNLQJ XWLOLW\WKDW FDQ EHXVHG WR PHDVXUH WKH SHUIR
HQG WR HQG ODWHQF\

%HIRUH XVIOFUWKBREPPDQG VWDUW LWY VHUYHU SURFHVY ZLWK WKLV FRPPDQG

OFUTFSWEFS
4UBSUJOH OFUTFSWEFS XJUI IPTU */ "%%3@"/: QPSU BOE GBNJIJMZ ""@6/41&$

7TKHIROORZLQJFRPPDQG GLVSOD\VWKHDYDLODEOH RWIURFHERBBGIG I RMALQJI WH
SHUI ODQKWWSY KHZOHWWSDFNDUG JLWKXE LR QHWSHUI GHVFULEHV HDFK RSW
SHUIRUP PDQ\ W\SHV RI WHVWY -WLVWKHEHVWUHIHUHQFHIRUXQGHUVWDQGLQJ
WKHUHVXOWY :KHQ WHVW LQ MIMBMM \OKFHUGNFE VBIHR S WKH VHUYHU SURFHVYV

OFUQFSG | [NPSF
6TBHF OFUQFSG <HMPCBM PQUJPOT> <UFTU PQUJPOT>
(MPCBM PQUJPOT
B TFOE SFDW 4FU UIF MPDBM TFOE SFDW CVGGFS BMJHONFOU
" TFOE SFDW 4FU UIF SFNPUF TFOE SFDW CVGGFS BMJHONFOU
# CSBOETUS 4QFDJGZ B TUSJOH UP CF FNJUUFE XJUI CSJFG PVUQVU
D <DQV@SBUF> 3FQPSU MPDBM $16 VTBHF
$ <DQV@SBUF> 3FQPSU SFNPUF $16 VTBHF
E *ODSFBTF EFCVHHJOH PVUQVU
% <TFDT VOJUT> %JTQMBZ JOUFSJN SFTVMUT BU MFBTU FWFSZ TFDT TFDPPDET
VTJOH VOJUT BT UIF JOJUJBM HVFTT GPS VOJUT QFS TFDPOE
G (].1,JHIN]L 4FU UIF PVUQVU VOJUT
" GIMM@GJIMF 1SF GIMM CVGGFST XJUI EBUB GSPN GJMM@GJMF
| %JTQMBZ UIJT UFYU
) OBNF]JQ GBN 4QFDJGZ UIF UBSHFU NBDIJOF BOE PS MPDBM JQ BOE GBNUMZ
J NBY NJO 4QFDJGZ UIF NBY BOE NJO OVNCFS PG JUFSBUJPOT
* MWM< JOUWM > 4QFDJGZ DPOGJEFODF MFWFM PS
BOE DPOGJEFODF JOUFSWBM JO QFSDFOUBHF
K ,FFQ BEEJUJPOBM UJNJOH TUBUJTUJDT
M UFTUMFO 4QFDJGZ UFTU EVSBUJPO TFDT CZUFT]JUSBOT
- OBNF]JQ GBN 4QFDJGZ UIF MPDBM JQ]OBNF BOE BEESFTT GBNJMZ
P TFOE SFDW 4FU UIF MPDBM TFOE SFDW CVGGFS PGGTFUT
0 TFOE SFDW 4FU UIF SFNPUF TFOE SFDW CVGGFS PGGTFU
O OVNDQV 4FU UIF OVNCFS PG QSPDFTTPST GPS $16 VUJM
/ &TUBCMJTI OP DPOUSPM DPOOFDUJPO EP TFOE TJEF POMZ
Q QPSU MQPSU 4QFDJGZ OFUTFSWFS QPSU OVNCFS BOE PS MPDBM QPSU
1 ] %PO U %P EJTQMBZ UFTU IFBEFST
S "MMPX DPOGJEFODF UP CF 1JU PO SFTVMU POMZ
T TFDPOET 8BJU TFDPOET CFUXFFO UFTU TFUVQ BOE UFTU TUBSU
4 4FU 40@,&&1"-*7& PO UIF EBUB DPOOFDUJPO
U UFTUOBNF 4QFDJGZ UFTU UP QFSGPSN
5 MDQV SDQV 3FRVFTU OFUQFSG OFUTFSWFS CF CPVOE UP MPDBM SFNPUF DQV
W WFSCPTJUZ 4QFDJGZ UIF WFSCPTJUZ MFWFM
8 TFOE SFDW 4FU UIF OVNCFS PG TFOE SFDW CVGGFST
W MFWFM 4FU UIF WFSCPTJUZ MFWFM EFGBVMU NJO
7 %JTQMBZ UIF OFUQFSG WFSTJPO BOE FYJU

JRUWKRVHRSWLRQV WDNLQJWZR SDUPV DWOHDVW RQHPXVWEHVSHFL4HG 6SHF
ERWK SDUPV WR WKDW YDOXH VSHFLI\LQJD YDOXHZLWK D OHDGLQJFRPPD ZLOO VI
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YDOXH ZLWK D WUDLOLQJFRPPDZLOO VHW WKH 4UVW 7R VHWHDFK SDUP WR XQLTX
ZLWK D FRPPD

JRUWKHVHRSWLRQV WDNLQJWZR SDUPV VSHFLI\LQJRQHYDOXHZLWK QR FRPPD ZI
OHDYH WKH VHFRQG DW WKH GHIDXOW YDOXH 7R VHW WKHVHFRQG YDOXHLW PXVW
VHSDUDWHG SDLU 7KLV LVWRUHWDLQ SUHYLRXV QHWSHUIEHKDYLRU

kKiXj APXQM?2

-2]JRQHLVD GLYVNDQG 4O0HV\VWHP EHQFKPDUNLQJWRRO -WFDQEHXVHG WR WHVW
HUDWLRQV UHDG ZULWH UH UHDG UH ZULWH UHDG EDFNZDUGVY UHDG VWULGHG
DLRBUHDG DQGDLRBZULWH

JUHHIPP$BKLSYV ZLWK -2]RQH VR LW FDQ EHUXQ IURP 6KHOO P KHRY R \DL@U U FRVRHUR QQ O
SRRO WKDW\RX KDYH SHUPLVVLRQ WR ZULWH WR RWKHUZLVHDQ HUURU DERXW EH
RFFXU

%HIRUH XVLQJ -2]RQH UHDGRMVMKUBREIK WKHWDWLRQ 3")
KWWS Z7ZZZ LR]JRQH RUJ GRFV -2]RQHBPVZRUGB SGI DVLWGHVFULEHV WKH WH)
DQGKRZWRLQWHUSUHW WKHUHVXOWYV

7TKHVHUHVRXUFHVY SURYLGH JRRG VWDUWLQJ SRLQWV RQ ZKLFKWHVWV WR UXQ ZK
UHVXOWYV

+RZ7R OHDVXUH /LQX[)LOHV\VWHP — 2 3SHUIRWWBYFHZZZV R\ERHRRUIWL EL] WLSV C
40HV\VWHP EHQFKPDUNLQJ ZLWK LR]JRQH KWPO

$QDO\]LQJ 1)6 &OLHQW 3HUIRUPKWWIS Z LZZZ 12RRRQH RUJ GRFV 1)6&OLHQW3HUII

LRIRQH ([DPSOHV IRU 'LVN - 23HUIRUPDQFH OHDVXUHPHQW RQ /LQX]
KWWSV 7ZzZ2Z WKHJHHNVWXe+ FRP LR]RQH H[DPSOHV

7\SHWKHIROORZLQJFRPPDQG WR UHFHLYHD VXPPDU\RIWKHDYDLODEOHVZLWEFEK'}
WDNH VRPHWLPHWROHDUQ KRZWR XVHWKHWHVWY H HFWLYHO\

6WDUWLQJ ZLWK YHUVLROQDEOHWHHRBEUHVVLRQ RQ QHZO\FUHDWHG =)6 SRROV E\ (
FUHDWHV WHVW GDWD WKDW LV FRPSUHVVLEOH WKLV FDQ VNHZ WHVW UHVXOWYV 7
WHVW GDWD LQFOXGH WKHA RSWLRQV

$OWHUQDWLYHO\ FRQVLGHU WHPSRUDULO\GLVDEOLQJFRPSUHVVLRQ RQ WKH =)6
PDUNYV

I1RWHIDYLVXDOUHSUHVHQWDWLRQ RI WKHFROOHFWHG GDWD LV SUHIHUUHG VFU
LOQOXSORWWS ZZZ JQXSORW LQIR

JP[POFI ] NPSF
JP[POF IFMQ NPEF
6TBHF JP[PAOF€JMFTIJI[F@,G>SFDPSE@TIJ[F@GCQBUI>GIMFOBNF> <
J UFTU>& <Q> <B> <"> <[> <;> <N> <> <U DIJMESFO>
M NJO@OVNCFS@QQSRBYX@OVNCFS@QBPDI> <Y> <P>
E NJDSPTFDPOET®BUYI QBUI > <7 QBUUFSOK KUSJEF>
5> <$> <#> <%> > <*> <) EFQUI>IKEFQUI>6<NPVOU@QPJOU>
4 DBDIF@TJ[FO><<- DBDIFMIJOF@TJ[F><H NBYGIJMFTJ[F@,C>
O NJOGIMFTIJ[F@XCx 2> <1 TUBSU@DQR> <D> <C &YDPWT>
+ NIJMMJTFDPOEBTXSdUF@QUFMFNFUSZ@ G XWFE&BNF> <
: SFBE@QUFMFNFUSZ@GJKMMNIBNSFDRI[F@ ERNBYSFDTJ[F@,C>
V> <N DMVTUFS@GJIJMFOBNE>Y <NVMUJQMJIF &> <«
S> < U> <9> < ;> < X QFSDFOU EFEVQBZMFFPSPFOU@JOUFSJPS@EFEVQ>
$ QFSDFOU@EFEVQ@XJUIJO>
B "VUP NPEF
"VUP NPEF

A

ANNNNNANNNANNANNANNA
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C 'JMFOBNF $SFBUF &YDFM XPSLTIFFU GJMF

6TF NNBQ GIJMFT

*ODMVEF DM®UH UJNJOH DBMDVMBUJPOT
4IPXCZUFOSBOTGFSSFE CZ FBDIOMIBWEHIQVU UFTUJOH
.JDSPTFDPOE EFMBZ PVU PG CBSSJFS

6TF NTZOD .4@"4:/$ PO NNBQ GJIJMFT

*ODMVEF GMVTI GTZODJGGMVUUNJOH DBMDVMBUJPOT
3VO FYUFOTJPO UFTUT

GJMFOBNF UP VTF

GIJMFOBNFASFBDI QSPDETSFBEOUISPVHIQVU UFTU

QT SmM®e O

H 4FU NBYJNVN GJMF TJ[F JO ,CZUFT GPS BVUP NPEF PS N PS H

( 6TF NTZOD .4@4:/$ PO NNBQ GJMFT

| IFMQ

) 6TF 104*9 BTZOD * 0 XJUI BTZOD PQFSBUJPOT

J 5FTU UP SVO XSJUF SFXSJUF SFBE SF SFBE SBOEPN SFBE XSJUF
3FBECBDLXBSET3FXSJUBFDPSE TUSJESFBE GXSJUFFGXSJUF
GSFBEFGSFBE SBOEPN@NJYXSJUF QXSJUF QSFBEFQSFBE
QXSJUBWQXSJUFW QSFBEW QSFBEW

* 6TF 7Y'4 79@%*3&$5 0@9%603@%53&$5MS BNGMMF PQFSBUJPOT

K 4FU TUSJEF PG GJMF BDDFTTFT UP SFDPSE TJ[F

+ NJMMJTFDPOET PG DPNQVUF DZDMF CFGPSF FBDI * 0 PQFSBUJPO

L 6TF 104*9 BTZOD * 0 OP CDPQZ XJUl BTZOD PQFSBUJPOT

, $SFBUF KJUUFSIF BDDFTT QBUIFFSBBEFST

M -PXFS MJNJU PO OVNCFS PG QSPDFTTFT UP SVO

- 4FU QSPDFTTPS DBDIF MJOF TJ[F UP WBMVF JO CZUFT

N 6TF NVMUJQMF CVGGFST

. 3FQPSU VOBNPVUQVU

O 4FU NJOJNVN GJMF TJ[F JO ,CZUFT GPS BVUP NPEF PS N PS H

/ 3FQPSU SFTUMWBIDSPTFDPOET QFS PQFSBUJPO

P 8SJUFT BSF TZODI 0@4:/$

0 (JWF SFTVM@AQTTFD

Q 1VSHF PO

1 #JOE QSPDFTTFT UISFBET UP QSPDFTTPST TUBSUJOH XJUI UIJT DQV

R 4FU NBYJNVN SFDPSE TJ[F JO ,CZUFT GPS BVUP NPEF PS N PS H

2 $SFBUF PGGIMBUFODZ GJMFT

S SFDPSE TJ[F JO ,C

PSS L TJ[FJO ,C
PS S N TJ[F JO .C
PS S H TJ[F JO (C
(FOFSBUF &YDFM SFQPSU
T GJMF TJ[F JO ,C
PS T L TJ[FJO ,C
PS T N TJ[F JO .C
PS T H TJ[F JO (C
4FU QSPDFTTPS DBDIF TJ[F UP WBMVF JO ,CZUFT
IVNCFS PG UISFBET PS QSPDFTTFT UP VTF JO UISPVHIQVU UFTU
6TF 104*9 QUISEBBREVISPVHIQVU UFTUT
6QQFS MJNJU PO OVNCFS PG QSPDFTTFT UP SVO
.PVOU QPJOU UP SFNPVOU CFUXFFO UFTUT
W WFSTJPO JOGPSNBUJPO

w

o< uc s

7 7TFSJGZ EBUB QBUUFSO XSJUF SFBE

X %YRPWOMIOL UFNQPSBSZ GJMF

8 -PDL GIJMF XIFO SFBEX®XHJIOH

Y 5VSO PGG TXBMMJIOH

9 GIJMFOBNF 8SJUF UFMFNF¥PSQUBIRF MXOBTPGGTFU SFDMFO DPNQWWr@UJINF
. BTDJJ

Z 4FU NJOJNVN SFDPSE TJ[F JO ,CZUFT GPS BVUP NPEF PS N PS H

GJMFOBNF 3FBE UFMFNFY8D WGRIMFT MXOBTPGGTFU SFDMFO DPNQVWWr@UJINF

. BTDJJ

[ 6TFEJODPOKVODUWIRAO B UP UFBWMMNPTTIJCMF SFDPSE TJ[FT
7, &OBCMF NJYJOH PG ONBIBEE JMF 0

j8]
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& 6TF FYJTUJOHRJPOF GJIJBIFSFBRPOMZ UFTUJOH
, 4POZ TQFDJBWMVBM DPOUSPM PG UFTU
N $SMVTUFS@GJMFOBNF &OBCMF $MVTUFS UFTUJOH
E 'JMF 0 EJBHOPTUJD NPERJSPVCMFTIPPU B CSPLROTGLME T*UFN
V &0BCMF $16 VUIJMJ[BUJPO PVUQVU &YQFSJIJNFOUBM
Y .VMUJQMJFS UP VTF GPS JODSFNFOUJOH GJMF BOE SFDPSE TJ[FT
Q 1FSDFOUBHF PG NJY UP CF SFBET
S &OBCMF 0@|®4@/46/$PS BMUMTUJOH
U &OBCMF OFUXPSL QFSGPSNFEAGNEFSHERN U
O /P SFUFTUT TFEMFDUFE
L 6TF DPOTUBOU BHHSFHBURKFJEBUB
R %FMBDTFDPOET CFUXFFO UFTUT
M &0BCMF SFDPSE MPDLJOH NPEF
- &0OBCMF SFDPSE MPDLJOMHJINPEFFE GJIJMF
# 4AFRVFOUJBM NJYFE XPSLMPBE
' &OBCMF NBEWJTF OPSNBM SBOEPN TFRVFOUJBM EPOUOFFE XJIM M (
/| %POPWSVODBUF FYJTUJOH GJMFT PO TFRVFOUJBM XSJUFT
4 %FEVQ BCMF EBUB JT MJNJUFE UP TIBSJOH XJUIJO FBDI OVNFSJDBMMZ JEFO
7 &0BCMF TIBSFE (FIMPDLJOH
9 &0BCMF TIPSU DJSDVGPSBIPEFTZTUFN UFTUJOH O0/-:
"-- 3FTVMUT BSF /05 WBWMIWWHE NPEF
; &OBCMF PME EBUDBPNQBUJCJIJMJIUZSNPEF 1VCMJTIFE
IBDLT NBZ JOWBMJEBUF UIFTFOSFFUMYBUF CPHVT [|JHI OWBSINFYMUT
1FSDFOU PG EFEVQ BCMF EBUB JO CVGGFST
1FSDFOU PG EFEVQ BCMF XJUlJO BDSPTT GJMFT JO CVGGFST
1FSDFOU PG EFEVQ BCMF XJUIJO OPU BDSPTT GJMFT JO CVGGFST
JPTUOBNF )PTUOBNF PG UIF 1*5 TFSWFS
4FSWJDF 4FSWJDF PG UIF 1*5 TFSWFS
&OBCMF MBUFODZ IJTUPHSBN MPHHJOH

— R~ &% N X

KiX9 “+bi i

S$UFVWDW LV D VFULSW WHR\K \8 WISYW VHROX L N)BSHGLD RUJ ZLNL $GDSWLYHBUHSODF
2ULJLQDOO\NLW ZDV D SHUO VFULSW FUHDWHG E\6XQ 7KDW SHUO VFULSW ZDV SRUYV
VFULSWIRU XVH RQ )UHH1$6

:DWFKLQJ $5& KLWV PLVVHVDQG SHUFHQWDJHVY VKRZV KRZZHOO WKH =)6 SRRO LV |
LQJGLVN-2 -GHDOO\ WKHUH ZLOOEHDV PDQ\WKLQJVIHWFKLQJIURP FDFKHDV S
YLHZLQJ WKH VWDWYV )J)RUUDQGRP UHDGYV H[SHFWDPLVVDQGKDYLQJWRJIRWRGL
HISHFW LW WR SXOO RXW RIWKHFDFKHDQG KDYH D KLW

/ILNHDOO FDFKH VA\VWHPV WKH $5& WDNHVY WLPH WR 400 ZLWK GDWD 7KLV PHDQV W
SRROKDVEHHQLQ XVHIRUD ZKLOH -IWKHUHFRQWLQXHV WR EHORWV RIPLVVHVEL
LVFDXVHWRLQYHVWLIJDWH IXUWKHUDQG WXQH WKH V\VWHP

TKHUHH%6'=)6 7TXQLOQKWW.SW ZLNL IUHHEVG RUJ =)67XQLQJ*XLGH SURYLGHV VRP
PRQO\WXQ@QHDUYMOXHY -WVKRXOGEHQRWHG WKDW SHUIRUPDQFH WXQLQJLV PRUF
DOQ\FKDQJHV PDGH ZLOO SUREDEO\UHTXLUH VHYHUDO LWHUDWLRQV RIWXQHDQG \V
ZLOO YDU\GHSHQGLQJ XSRQ WKH W\SHRIZRUNORDG DQG WKDW ZKDW ZRUNV IRU RC

-Q SDUWLFXODU WKHYDOXHRISUH IHWFKLQJ GHSHQGVY XSRQ WKHDPRXQW RIPHP
8QGHUVWDQGLQJ =)kWWS |HFKFKGKGOHWHFK FRP "SDJHBLG LG

JUHHIPP$SURYLGHV WZR FRPPDQG OLQH VFULSWV ZKLFBKHABQ EH PDQXDOO\UXQ IURP
BSD@TVNNBSZURXLGHV D VXPPDU\RI WKH VWDWLVWLFYV
BSDTUBU XVHG WR ZDWFK WKH VWDWLVWLFV LQ UHDO WLPH

7TKHDGYDQWDJH RI WKHVH VFULSWV LV WKDW WKH\ SURYLGH UHDO WLPHLQIRUPDW
SRUWLQJPHFKDQLVPLVYGHVLIQHG WR RQO\SURYLGHJUDSKY FKDUWHG RYHU WLPF

i89



6°'22L a RRXk@I3 b2 :mB/2- _2H2 b2

TKLULRUXP SRKWWSV [RUXPV IUHHQDV RUJ LQGH[ SKS"WKUHDGY EHQFKPDUNLQJ ]I
DPSOHV RI XVLQJ WKHVH VFULSWV ZLWK KLQWV RQ KRZWRLQWHUSUHW WKH UHVXO

7TRYLHZWKHKHOSIRUDUFVWDW S\

BSDTUBU Qz |
< IBWYQ> < G GIFMET> < P GJMF> < T TUSJOH> <JOUFSWBM <DPVOU>>

| 1SJOU UIJT IFMQ NFTTBHF

B 1SsJOU BMM QPTTJCMF TUBUT

w -JTU BMM QPTTJCMF GJFME IFBEFST BOE EFGJOJUJPOT
Y 1SJOU FYUFOEFE TUBUT

G 4QFDJGZ TQFDJGJD GJFMET UP QSJOU TFF W

P 3FEJSFDU PVUQVU UP UIF TQFDJGJFE GJMF

T OWFSSJEF EFGBVMU GJFME TFQBSBUPS XJUI DVTUPN DIBSBDUFS PS TUSJOH
Q %JTBCMF BVUP TDBMJOH PG OVNFSJDBM GJFMET

&YBNQMFT
BSDTUBU P UNQ B MPH
BSDTUBU T ma o P UNQ B MPH
BSDTUBU W
BSDTUBU G UJNF IJU EI QI NI

7TRYLHZ $5& VWDWLVWLFV LQ UHDO WLPH VSHFLI\DQLQWHUYDODQGDFRXQW 7KL
FRXQWRI4YH

BSDTUBU QZ
UJNF SFBE NJTT NJTT ENJT EN QNJT QN NNJT NN BSDT]| D

(

—~ e~~~

7DEOH EULH5\GHVFULEHVY WKH FROXPQV LQ WKH RXWSXW

7TDEOH DUFVWDW &ROXPQ '"HVFULSWLRQV
&ROXPq 'HVFULSWLRQ ‘

UHDG WRWDO $5& DFFHVVHV VHFRQG
PLVV $5& PLVVHV VHFRQG

PLVV $5& PLVV SHUFHQWDJH

GPLV GHPDQG GDWD PLVVHV VHFRQG
GP GHPDQG GDWD PLVV SHUFHQWDJH
SPLV SUHIHWFK PLVVHV SHU VHFRQG
SP SUHIHWFK PLVV SHUFHQWDJH
PPLV PHWDGDWD PLVVHV VHERQG

PP PHWDGDWD PLVV SHUFHQWDJH
DUFV] | DUF VL]H

F DUF WDUJHW VL]H

7TRUHFHLYHD VXPPDU\RIVWDWLVWLFV XVH

BSDTVNNBSZ QZ
4ZTUFN .FNPSZ
.J# "DUJWF .J# *OBDU
.J# BJISFE .J# $BDIF
(J# 'SFF #ZUFT (BQ
3FBM *OTUBMMFE (J#
3FBM "WBJMBCMF (J#
3FBM .BOBHFE (J#
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-PHJDBM 5PUBM
-PHJDBM BTFE
-PHJDBM 'SFF
,FSOFM .FNPSZ
%BUB
5FYU
,FSOFM .FNPSZ .BQ
43[F
'SFF
"3$ 4VNNBSZ )&"-5):
4UPSBHF QPPM 7FSTJPO
"JMFTZTUFN 7FSTJPO
.FNPSZ 5ISPUUMF $PVOU
"3$ .JTD
%FMFUFE
VUFY JTTFT
&WJIDU 4LJQT
"3$ 4J[F
5BSHFU 4J[F "EBQUJWF
.JO 4J[F )BSE -JNJU
.BY 4J[F )JHI 8BUFS
"3$ 4J[F #SFBLEPXO
3FDFOUMZ 6TFE $BDIF 4J[F
'SFRVFOUMZ 6TFE $BDIF 4J[F
"3$ )BTI #SFBLEPXO
&MFNFOUT .BY
&MFNFOUT $VSSFOU
$PMMJTJIPOT
$1BJO .BY
$I1BJOT
"3$ 5PUBM BDDFTTFT
$BDIF )JU 3BUJP
$BDIF .JTT 3BUJP
"DUVBM )JU 3BUJP
%BUB %FNBOE &GGJDJFODZ
$"$)& )*54 #: $"$)& -*45
"OPOZNPVTMZ 6TFE
.PTU 3FDFOUMZ 6TFE
.PTU 'SFRVFOUMZ 6TFE
.PTU 3FDFOUMZ 6TFE (IPTU

.PTU 'SFRVFOUMZ 6TFE (IPTU

$"$)& )*54 #: %"5" 5:1&
%FNBOE %BUB
1SFGFUDI %BUB
%FNBOE .FUBEBUB
1SFGFUDI .FUBEBUB

$"$)& .*4484 #: %"5" 5:1&
%FNBOE %BUB
1SFGFUDI %BUB
%FNBOE .FUBEBUB
1SFGFUDI .FUBEBUB

;'4 5VOBCMF TZTDUM

LFSO NBYVTFST

WN LNFN@TJ[F

WN LNFN@TJ[F@TDBMF

WN LNFN@TJ[F@NJO

WN LNFN@TJ[F@NBY

(J#
J#
(J#
#
J#
J#
(J#

J#

(J#

J#
(J#
J#
(J#

(J#
(J#

WGT [GT WPM VONBQ@FOBCMFE

WGT [GT WPM NPEF

WGT [GT TZOD@QBTT@SFXSJUF

WGT [GT TZOD@QBTT@EPOU@DPNQSFTT

j8e
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WGT
WGT
WGT
WGT
WGT
WGT
WGT
WGT
WGT
WGT
WGT
WGT
WGT
WGT
WGT
WGT
WGT
WGT
WGT
WGT
WGT
WGT
WGT
WGT
WGT
WGT
WGT
WGT
WGT
WGT
WGT
WGT
WGT
WGT
WGT
WGT
WGT
WGT
WGT
WGT
WGT
WGT
WGT
WGT
WGT
WGT
WGT
WGT
WGT
WGT
WGT
WGT
WGT
WGT
WGT
WGT
WGT
WGT
WGT
WGT
WGT

[GT
[GT
[GT
[GT
[GT
[GT
[GT
[GT
[GT
[GT
[GT
[GT
[GT
[GT
[GT
[GT
[GT
[GT
[GT
[GT
[GT
[GT
[GT
[GT
[GT
[GT
[GT
[GT
[GT
[GT
[GT
[GT
[GT
[GT
[GT
[GT
[GT
[GT
[GT
[GT
[GT
[GT
[GT
[GT
[GT
[GT
[GT
[GT
[GT
[GT
[GT
[GT
[GT
[GT
[GT
[GT
[GT
[GT
[GT
[GT
[GT

TZOD@QBTT@EFGFSSFE@GSFF
[JP FYDMVEF@NFUBEBUB

[JP VTF@VNB
DBDIF@GMVTI@EJTBCMF
[JM@SFQMBZ@EJTBCMF
WFSTJPO [QM

WFSTJPO TQB

WFSTJPO BDM

WFSTJPO JPDUM

EFCVH

TVQFS@PXOFS
NJO@BVUP@BTIJGU
NBY@BVUP@BTIJGU

WEFW
WEFW
WEFW
WEFW
WEFW
WEFW
WEFW
WEFW
WEFW
WEFW
WEFW
WEFW
WEFW
WEFW
WEFW
WEFW
WEFW
WEFW
WEFW
WEFW
WEFW
WEFW
WEFW
WEFW
WEFW
WEFW
WEFW
WEFW
WEFW
WEFW
WEFW
WEFW

XSJUF@QHBQ@MJINJU
SFBE@QHBQ@MJINJU
BHHSFHBUJPO@MJNJU
USIN@NBY@BDUJWF
USIN@NJO@BDUJWEF
TDSVC@NBY@BDUJWF
TDSVC@NJO@BDUJWF
BTZOD@XSJUF@NBY@BDUJWF
BTZOD@XSJUF@NJO@BDUJWF
BTZOD@SFBE@NBY@BDUJWF
BTZOD@SFBE@NJO@BDUJWF
TZOD@XSIJUF@NBY@BDUJWF
TZOD@XSJUF@NJO@BDUJWF
TZOD@SFBE@NBY@BDUJWF
TZOD@SFBE@NJO@BDUJWF
NBY@BDUJWF
BTZOD@XSJUF@BDUIJWF@NBY@EJSUZ@QFSDFOU
BTZOD@XSJUF@BDUIJWF@NJO@EJSUZ@QFSDFOU
NJSSPS OPO@SPUBUJOH@TFFL@JOD
NJSSPS OPO@SPUBUJOH@JOD
NJSSPS SPUBUJOH@TFFL@PGGTFU
NJSSPS SPUBUJOH@TFFL@JOD
NJSSPS SPUBUJOH@JOD
USIN@PO@JOJU
MBSHFS@BTIJGU@NJOJNBM
CIP@QEFMFUF@EJTBCMF
CIP@GMVTI@EJTBCMF

DBDIF CTIJGU

DBDIF TJ[F

DBDIF NBY
NFUBTMBCT@QFS@WEFW
USIN@NBY@QFOEJOH

UYH UJNFPVU
USJN FOBCMFE

USIJN NBY@JOUFSWBM

USJN UJNFPVU

USIJN UYH@EFMBZ
TQBDF@NBQ@CMLT]
TQB@TMPQ@TIJGU
TQB@BTJ[F@JOGMBUJPO
EFBENBO@FOBCMFE
EFBENBO@DIFDLUJNF@NT
EFBENBO@TZODUJNF@NT

SFDPWFS
TQB@MPBE@WFSJGZ@EBUB
TQB@MPBE@WFSJGZ@NFUBEBUB
TQB@MPBE@WFSJGZ@NBYJOGMJIHIU
DIFDL@IPTUJE

igd
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WGT [GT NH@GSBHNFOUBUJPO@UISFTIPME
WGT [GT NH@OPBMMPD@UISFTIPME
WGT [GT DPOEFOTF@QDU

WGT [GT NFUBTMBC CJBT@FOBCMFE
WGT [GT NFUBTMBC MCB@XFJHIUJOH@FOBCMFE
WGT [GT NFUBTMBC GSBHNFOUBUJPO@GBDUPS@FOBCMFE
WGT [GT NFUBTMBC QSFMPBE@FOBCMFE
WGT [GT NFUBTMBC QSFMPBE@MJNJU
WGT [GT NFUBTMBC VOMPBE@EFMBZ
WGT [GT NFUBTMBC MPBE@QDU

WGT [GT NFUBTMBC NJO@BMMPD@TJ[F
WGT [GT NFUBTMBC EG@GSFF@QDU
WGT [GT NFUBTMBC EG@BMMPD@UISFTIPME
WGT [GT NFUBTMBC EFCVH@VOMPBE
WGT [GT NFUBTMBC EFCVH@MPBE

WGT [GT NFUBTMBC GSBHNFOUBUJPO@UISFTIPME
WGT [GT NFUBTMBC HBOH@CBOH

WGT [GT GSFF@CQPCK@FOBCMFE

WGT [GT GSFF@NBY@CMPDLT

WGT [GT OP@TDSVC@QSFGFUDI

WGT [GT OP@TDSVC@JP

WGT [GT SFTIMWFS@NJO@UJINF@NT
WGT [GT GSFF@NJO@UJINF@NT

WGT [GT TDBO@NJO@UJINF@NT

WGT [GT TDBO@JEMF

WGT [GT TDSVC@EFMBZ

WGT [GT SFTIMWFS@EFMBZ

WGT [GT UPQ@NBYJOGMJHIU

WGT [GT EFMBZ@TDBMF

WGT [GT EFMBZ@NJO@EJSUZ@QFSDFOU
WGT [GT EJSUZ@EBUB@TZOD

WGT [GT EJSUZ@EBUB@NBY@QFSDFOU
WGT [GT EJSUZ@EBUB@NBY@NBY

WGT [GT EJSUZ@EBUB@NBY

WGT [GT NBY@SFDPSETJ[F

WGT [GT [GFUDI BSSBZ@SE@T]

WGT [GT [GFUDI NBY@EJTUBODF

WGT [GT [GFUDI NJO@TFD@SFBQ

WGT [GT [GFUDI NBY@TUSFBNT

WGT [GT QSFGFUDI@EJTBCMF

WGT [GT NEDPNQ@EJTBCMF

WGT [GT OPQXSJUF@FOBCMFE

WGT [GT EFEVQ QSFGFUDI

WGT [GT M D@POMZ@TJ[F

WGT [GT NGV@HIPTU@EBUB@MTJ[F
WGT [GT NGV@HIPTU@NFUBEBUB@MTJ[F
WGT [GT NGV@HIPTU@TJ[F

WGT [GT NGV@EBUB@MTJ[F

WGT [GT NGV@NFUBEBUB@MTJ[F

WGT [GT NGV@TJ[F

WGT [GT NSV@HIPTU@EBUB@MTJ[F
WGT [GT NSV@HIPTU@NFUBEBUB@MTJ[F
WGT [GT NSV@HIPTU@TJ[F

WGT [GT NSV@EBUB@MTJ[F

WGT [GT NSV@NFUBEBUB@MTJ[F

WGT [GT NSV@TJ[F

WGT [GT BOPO@EBUB@MTJ[F

WGT [GT BOPO@NFUBEBUB@MTJ[F

WGT [GT BOPO@TJ[F

WGT [GT M BSD@OPSX

WGT [GT M BSD@GFFE@BHBJO

i83
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WGT [GT M BSD@OPQSFGFUDI
WGT [GT M BSD@GFFE@NJO@NT
WGT [GT M BSD@GFFE@TFDT
WGT [GT M BSD@IFBESPPN

WGT [GT M BSD@XSJUF@CPPTU
WGT [GT M BSD@XSJUF@NBY

WGT [GT BSD@NFUB@MJINJU

WGT [GT BSD@GSFF@QUBSHFU

WGT [GT BSD@TISJOL@TIJGU

WGT [GT BSD@BWFSBHF@CMPDLTJ[F
WGT [GT BSD@NJO

WGT [GT BSD@NBY

KHQ UHDGLQJ WKHWXQDEOH YDOXHYV PHDQV QR W\SLFDOO\PHDQV\HV DQG DQ'
7TRUHFHLYHD EULHIGHVFULSWLRQRTDUM\VREWE[DIYP®OXH XVH

TZTDUM E WGT [GT [JP VTF@VNB
WGT [GT [JP VTF@QVNB 6TF VNB GPS ;*0 BMMPDBUJPOT

7KH =)6 WXQDEOHV UHTXLUH D IDLUXQGHUVWDQGLQJRIKRZ =)6ZRUNV PHDQLQJW
LQJIRUWKHPHDQLQJRIXQIDPLOLDU R RURRWQFRYD QVH B TWLQBBOH V YDOXH ZLWKRXW
LW 4UMWKH WXQDEOH WDNHV D QXPHULF YDOXH UDWKHU WKDQ IRUQRRU IRU\H\
VHDUFK H[DPSOHV RIEHQH4FLDO YDOXHV WKDW PDWFK WKH ZRUNORDG

—-IDQ\RI'WKH =)6 WXQDEOHVY DUH FKDQJHG FRQWLQXHWR PRQLWRU WKH V\VWHP W
UHFRPPHQGHG WKDW WKH FKDQJHY DUH WHVWH G BZUTVDA PRAU W KB PFSRCPHP DADRG GOLLVDHE O VAL
IHWFK L H FKDQJHRUWVHDEOH WR

TZTDUM WGT [GT QSFGFUDI@EJTBCMF
WGT [GT QSFGFUDI@EJTBCMF

7KH RXWSXW ZLOO LQGLFDWH WKH ROG YDOXH IROORZHG E\WKH QHZ YDOXH -1 WKF
WKH RULJLQDO YDOXH -1 WKHFKDQJH WXUQV RXW WR EH EHQH 4 FV D\IXW RQRDVOKEH P D
LQVWUXFWXRBQNQBYH

kjX8 irn+HB

JUHHP$SIBQFOXGHWX@WRMRIPPDQG OLQH XWLOLW\IRU SURYLGLQJFRQWUROOHU ORJLF
PHQW IRU $0&& ZDUH $7$5%$-' 8 RQWUROOHUYV 7KHVXSSRUWHG PRGWA@M DUH OLVWI
KWwWSV Z7ZzZZ IUHHEVG RUJ FJL PDQVEDLKMXWEOV WZAZDQEHHEVG RUJ FJL PDQ FJL"T
GULYHUYV

%HIRUH XVLQJ WKLV FRPPDQ@ 6D WKWMEIWYVZZZ F\EHUFLWL EL] 40HV WZBFOL KWPO
PLQRORJ\DQG SURYLGHV VRPH XVDJH H[DPSOHV

"KHQUX@DIMY6KHOO LV HQWHUHG WKH SURPSW ZLOO FKDQJH LQGLFDWLQJWKDW L
VRUWV RI PDLQWHQDQFH FRPPDQGV RQ WKH FRQWUROOHU DQG LWV DUUD\V FDQ EH

$OWHUQDWHO\ RQHFRPPDQG FDQ EHVSHFL4A4HG WR UXQ )RUH[DPSOH WR YLHZ WK

UuXxX@bMJ D TIPX

60JU 60JUS5ZQF 4UBUVT 33NQM 7 * . 4USJIQF 4J[F (# $BDIF "71T$GZ
\% 3"*% 0, , 3J8 o/

\% 41"3& 0, 0"’

\% 3"*% 0, , 3J8 0/

71PSU 4UBUVT 60JU 4J[F 5ZQF 11Z &ODM 4MPU .PEFM

Q 0, \% (# 4"4 D F TMU 4&"("5& 45 44

i8N
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Q 0, \% (# 4"4 D F TMU 4&"("5& 45 44

Q 0, \% (# 4"4 D F TMU 4&"("5& 45 44

Q 0, \Y (# 4"4 D F TMU 4&"("5& 45 44

Q 0, \Y (# 4"4 D F TMU 4&"("5& 45 44

Q 0, \% (# 4"4 D F TMU 4&"("5& 45 44

Q 0, \Y (# 4"4 D F TMU 4&"("5& 45 44

Q 0, \Y (# 4"4 D F TMU 4&"("5& 45 44

Q 0, \% (# 4"4 D F TMU 4&"("5& 45 44

Q 0, \Y, (# 4"5" D F TMU 45 /4

Q 0, \Y (# 4"5" D F TMU 45 14

Q 0, \Y (# 4"5" D F TMU 45 /4

Q 0, \Y (# 4"5" D F TMU 45 /4

/IBNF OOMJOF4UBUF ##63FBEZ 4UBUVT 7PMU 5FNQ JPVST -BTU$SBQS5FTU
CCvV 00 'FT 0, 0, 0, +BO

2U WRUHYLHZWKHHYHQW ORJ

UXxX@bMJ D TIPX FWFOUT

$UM %BUF 4FWFSJUZ "&/ .FTTBHF

D <51V 'FC > *1'0 #BUUFSZ DIBSHJOH TUBSUFE

D <51V 'FC > *1'0 #BUUFSZ DIBSHJOH DPNQMFUFE

D <4BU 'FC > */'0 7TFSJGZ TUBSUFE VOJU

D <4BU 'FC > *1'0 7FSJGZ TUBSUFE VOJU TVCVOJU

D <4BU 'FC > */'0 7TFSJGZ TUBSUFE VOJU TVCVOJU

D <4BU 'FC > */'0 7TFSJGZ DPNQMFUFE VOJU TVCVOJU
D <4BU 'FC > *1'0 7TFSJGZ DPNQMFUFE VOJU TVCVOJU
D <4BU 'FC > */'0 7TFSJGZ DPNQMFUFE VOJU

D <5lV .BS > *1'0 #BUUFSZ IFBMUI DIFDL TUBSUFE

D <51V .BS > *1'0 #BUUFSZ IFBMUI DIFDL DPNQMFUFE

D <5lV .BS > *1'0 #BUUFSZ DIBSHJOH TUBSUFE

D <5lV .BS > *1'0 #BUUFSZ DIBSHJOH DPNQMFUFE

D <4BU .BS > *1'0 7FSJGZ TUBSUFE VOJU

D <4BU .BS > */'0 7TFSJGZ TUBSUFE VOJU TVCVOJU

D <4BU .BS > *1'0 7TFSJGZ TUBSUFE VOJU TVCVOJU

D <4BU .BS > */'0 7TFSJGZ DPNQMFUFE VOJU TVCVOJU
D <4BU .BS > */'0 7TFSJGZ DPNQMFUFE VOJU TVCVOJU
D <4BU .BS > *1'0 7TFSJGZ DPNQMFUFE VOJU

D <51V .BS > *1'0 #BUUFSZ DIBSHJOH TUBSUFE

D <5lV .BS > *1'0 #BUUFSZ DIBSHJOH DPNQMFUFE

D <4BU .BS > */'0 7TFSJGZ TUBSUFE VOJU

D <4BU .BS > */'0 7TFSJGZ TUBSUFE VOJU TVCVOJU

D <4BU .BS > */'0 7TFSJGZ TUBSUFE VOJU TVCVOJU

D <4BU .BS > *1'0 7TFSJGZ DPNQMFUFE VOJU TVCVOJU
D <4BU .BS > */'0 7TFSJGZ DPNQMFUFE VOJU TVCVOJU
D <4BU .BS > */'0 7TFSJGZ DPNQMFUFE VOJU

-l WKH GLVNVDGGHG WRWKHDUUD\GR QRWDSSHDU LQ WKHZHELQWHUIDFH WU\ U

UX@DbMJ D SFTDBO

8VH WKHGULYHV WR FUHDWH XQLWV DQG H[SRUW WKHP WR WIE B NITSHHUDSPIM) $ FT\D\VB B |
BMMR PDNHWKHP DYDLODECHIHE WRW HWHDBIEH 6

TKLULRUXP SRKWWSV [RUXPV IUHHQDV RUJ LQGH[ SKS"WKUHDGYV ZDUH GULYH PRC
ZUDSSHU VFULSW WKDW ZLOOJLYH HUURU QRWL4FDWLRQV

jey
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kjiXe J2; *HB

.FHB$MY WKH FRPPDQG OLQH LQWHUIDFHIRUWKH %URDGFRP OHJD5%$-'8%$6 IDPLO\F
DOVRLQFORGHWMWKWWSY ZZZ IUHHEVG RUJ FJL PDQ FJL"TXHU\ P4XWLO XWLOLW
XUHDQGPDQDJHFRQQHFWHG VWRUDJH GHYLFHYV

7TKHFHB$SNMFRPPDQG LV TXLWH FRPSOH[ZLWK VHYHUDO GRJHQ RSWLRQV (FKH FRPPDQ
JHQF\ &KHDWKWMWESW WRROV UDSLGVRIW GH SHUF SHUF FKHDW VKHHW KWPO FDQ

kjXd 7°22M b@/2#m;

7TKH)UHHRIBHSE LQWHUIDFH SURYLGHV DQ RSWLRQ WR VDYH GHEXJGVWQNHBGRUPDWLR(
YDQFHGDYH 'HEXKILY GHEXJJLQJ LQIRUPDWLR®SRAFOBHDAAREYBEDWKGHOLQH XWLOLW\ DC
FRS\RIWKHLQIRUPDWLR@ & VUNIY B G B VH

7KLV FRPPDQG FDQ EH UXQ BEESDOA\ IUMR JIDWKHU VSHFL4F GHEXJJLQJLQIRUPDW
DIJHH[SODQDWLRQ OLVWLQJDOORSWLRQV UXQ WKHFRPPDQG ZLWKRXW DQ\RSWLI

GSFFOBT EFCVH
6TBHF VTS MPDBM CJO GSFFOBT EFCVH PQUJPOT
8IFSF PQUJPOT BSF

%VNQ BMM EFCVH JOGPSNBUJPO
# %VNQ 4ZTUFN $POGJHVSBUJPO %BUBCBTF
$ %VNQ 4.# $POGJIJHVSBUJPO
% %VNQ %PNBJO $POUSPMMFS $POGJHVSBUJPO
* %VNQ *1.* $POGJHVSBUJPO
%VNQ 4"5" %0.T *OGPSNBUJPO
%VNQ /'4 $POGJIJHVSBUJPO
%VNQ 4."35 *OGPSNBUJPO
-PBEFS $POGJHVSBUJPO *OGPSNBUJPO
7 3FNPWF PME EFCVH JOGPSNBUJPO
B %VNQ "DUJWF %JSFDUPSZ $POGJHVSBUJPO
D %VNQ "%]-%"1 $BDIF
F &NBJM EFCVH MPH UP UIJT DPNNB EFMJNJUFE MJTU PG FNBJM BEESFTTFT
G %VNQ "'l $POGJHVSBUJPO
H %VNQ (&0. $POGJHVSBUJPO
I %VNQ )BSEXBSF $POGJHVSBUJPO
J %VNQ J4$4* $POGJIHVSBUJPO
K %VNQ +BJM *OGPSNBUJPO
M %VNQ -%"1 $POGJHVSBUJPO
o
T
U
w
Z
[

SIS I N

%VNQ /FUXPSL $POGJHVSBUJPO

%VNQ 44- $POGJHVSBUJPO

%VNQ 4ZTUFN *OGPSNBUJPO

%VNQ #PPU 4ZTUFN 'JMF 7FSJGJDBUJPO 4UBUVT BOE *ODPOTJTUFODJFT
%VNQ 4ZTDUM $POGJHVSBUJPO

%VNQ ;'4 $POGJIJHVSBUJPO

-QGLYLGXDO WHVWV FDQEH UXQDORQH )RUH[DPSOH ZKHQ WURXEOHVKRRWLQJD

’GSFFOBTEFCVH B ‘

7TRFROOHFW WKHRXWSXW RI"MYHU\PRGXOH XVH

’GSFFOBT EECVH ‘

JRUFROOHFWLQJGHEXJLQIRUPDWLRQEXERW® EBUGJCEH JRRO® MXDEBOORZHG E\ WKH
QDPHRIWKH SRRO

jeR
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’[EC 6 EBUB [GT [QPPM DBDIF QPPM

6HH WKHE PDQXDOKWWISY ZZZ IUHHEVG RUJ FJL PDQ FJL"TXHU\ ]GE IRUPRUH LC

kiX3 iKmt

UNVLYY D WHUPLQDO PXOWLSOH[HU ZKLFK HQDEOHV D QXPEHU Rl WHUPLQDOV WR EH
DVLQJOH WAUKM®Q DOWHUQDWLYHFWRPHIGDU WRINFEBI®@GH GHWDFKHG IURP D VFUH
DQG FRQWLQXHUXQQLQJLQ WKHEDFNJURXQ G 6WHKE QD WHLY & b B YW\ Bl & KIHFG- HWQ/OW. R
FRPPDQG SURPSW ZKLOH VWLOO JLYLQJDFFHVV WR WKH JUDSKLFDO DGPLQLVWUDYV

7TRVWDUW D VHVVLRQNVMPSONMQAIIHUH D QHZ VHVVLRQ ZLWK D VLQJOH ZLQGRZ RSH
WXV OLQHDW WKHERWWRPRIWKHVFUHHQ 7KLV OLQHVKRZV LQIRUPDWLRQ RQ WK
DFWLYHFRPPDQGYV

yLJ WPX[6HVVLRQ

7TRFUHDWH D VHFRQG ZAUUBSBVREKBQOQHR ¥FORVH D ZLQGERZZIWEKH Q WKH ZLQGRZ

WPX[ KWWS PDQ RSHQEVG RUJ FJL ELQ PDQ FJL 2SHQ%6' FXUUHQW PDQ WPX]
ELQGLQJVDQG FRPPDQGV IRUUNMEIHQYGR P Q Q BLWHR/ VLR QV

-bKHSGDJH LVFORVHGVAKILLXHQQLQJ LW ZLOO GHWDFK LWV VHVVLRQ UNMHYQH[W WL
BUUBWIR UHWXUQ WR WKH SUH Y LR XVUNAHMMY RTR HOHVD FHBMBDKIHW O W LSOH ZLQGRZV D
UXQQLQJ LWLV BHIRXKWHE WIRFK 4UV W

7TKHVHUHVRXUFHVY SURYLGH PRUH LQUIRVFDWLRQ DERXW XVLQJ

jek
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$ WPX[ &UDVK &RWWSEYV URERWYVY WKRXJKWERW FRP D WPX[ FUDVK FRXUVH
708; 7KH7HUPLQDO O0XKONMWS O HE[GBIRJ KDZNKRVW FRP WPX[ WKH WHUPLQ

kKiXN .KB/2+Q/2

'PLGHFRGH UHSRUWVY KDUGZDUH LQIRUPDWLRQ DV UHSRUWHG E\ WKH VAVWHP %-26
VFDQ WKH KDUGZDUH LW RQO\UHSRUWYV ZKDW WKH %-26 WKRIQJGILW WR $ VDPSOH RX
KWWS Z7ZZZ QRQJQX RUJ GPLGHFRGH VDPSOH GPLGHFRGH W[W

7TRYLHZ WKH %-26 UHSRUW W\SHWKHFRPPDQG ZLWK QR DUJXPHQWYV

ENJEFDPEF ] NPSF

GPLGHFR&KWWSV OLQX[ GLH QHW PDQ GPLGHFRGH GHVFULEHV WKH VXSSRUWF

KiXRy JB/MB;?i *QKK M/2"

OLGQLJKW &RPPDQGHU LV D SURJUDP XVHG WR PDQDJH 40HV IURP WKHNDKRKEBO 2SHC
DUURZ NH\VDUH XVHG WR QDYLJDWHDQG VHOHFW 40HV )XQFWLRQ NH\VDUH XVHG
HGLWLQJ DQG FRS\LQJ40OHV 7KHVHUHVRXUFHVY SURYLGH PRUHLQIRUPDWLRQ DEF

OLGQLIKW &RPPDQGHU ZLKWMHSSM. D BQJZHLNLSHGLD RUJ ZLNL OLGQLJKWB&RPPD
OLGQLIJKW &RPPDQGHUNWEY LWHGQLIJIKW FRPPDQGHU RUJ

PF KWWSV Z7ZZ IUHHEVG RUJ FJL PDQ FJL"TXHU\ PF

%DVLF 7XWMWWWSOOLQX[FRPPDQG RUJ OF BDGYBPF SKS
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*> Shil_
hglLhu6PI_

wea S _AJ1_

=)6 LVDQDGYDQFHG PRGHUQ 4OHV\VWHP WKDW ZDV VSHFL4FDOO\GHVLJQHG WR S|
WLRQDO 81-; 4OHV\VWHPV -WZDV RULJLQDOO\GHYHORSHG DW 6XQ ZLWK WKH LQW
LWFRXOG EH SRUWHG WR RWKHU RSHUDWLQJ VA\VWHPV $IWHU WKH2UDFOHDFTXLYV
QHHUV IRXGGEKWE )KWWS RSHQ ]IV RUJ ZLNL 0DLQB3DJH WR SURYLGHFRQWLQXHG
WKHRSHQ VRXUFH YHUVLRQ

+HUHLVDQRYHUYLHZRIWKHIHDWXUHYV SURYLGHG E\ =)6

=)6 LV D WUDQVDFWLRQDO &RSKIWSMWHQ ZLNLSHGLD RUJ ZLNL =)6 &RS\ RQ
ZULWHBWUDQVDFWLRQDOBPRGHO 40HV\VWHP )RUHDFK ZULWH UHTXHVW D FRS\ |
DQG DOO FKDQJHV DUHPDGH WR WKH FRS\ UDWKHU WKDQ WR WKH RULJLQDO EORFN
SRLQWHUV DUH FKDQJHG WR SRLQW WR WKH QHZ FRS\ 7KLV PHDQV WKDW =)6 DOZD\
VHTXHQWLDO DQGROG YHUVLRQV RI 40HV DUH QRW XQOLQNHG XQWLO D FRPSOHW|
=)6 KDV GLUHFW DFFHVV WR GLVNV DQG EXQGOHV PXOWLSOH UHDG DQG ZULWH UHT;
FDQQRW GR WKLV DV WKH\RQO\KDYHDFFHVV WR GLVN EORFNV $ WUDQVDFWLRQ H
QHYHU EHIDNH KMOMSY EORJV RUDFOH FRP ERQZLFN UDLG ] DQG D 40HV\VWHP Fk
%HFDXVH RI WKHWUDQVDFWLRQDO GHVLJQ DVDGGLWLRQDO VWRUDJH FDSDFLW\ L
ZULWHV 7RUHEDODQFH WKH GDWD RQHFDQFRS\LWWRUH ZULWH WKH H[LVWLQJ ¢
40HV\VWHP WKHPD[LPXP 40HV\VWHP RU40H VL]HLV H[DE\WHV

=)6 ZDV GHVLJQHG WR EH D VHO!| KH{O1)@ ZAQMMHVWEWD LW FUHDWHY D FKHENVXP |
LW ZULWHV $V =)6 UHDGV GDWD LW YDOLGDWHVY WKH FKHFNVXP IRUHDFK GLVN EOF
FDXVH GDWD WR FKDQJH DQG WKH FKHFNVXP QR ORQJHU PDWFKHV :KHQ =)6 LGHQV
SRRO WKDW LV PLUURUHG RU XVHV 5$-'= LW UHSODFHV WKH FRUUXSWHG GDWD ZLW
DUH UDUHO\UHDG UHJXODU VFUXEV VKRXOG EH VFKHGXOHG VR WKDW =)6 FDQ UHD
FKHFNVXPV DQG FRUUHFW DQ\ FRUUXSWHG EORFNV :KLOHPXOWLSOH GLVNV DUH U
DQG GDWD FRUUHFWLRQ =)6ZLOO VWLOO SURYLGH GDWD FRUUXSWLRQWRPADIAW LR
FDOO\VFKHGXOHV D PRQWKO\VFUXE IRUHDFK =)6 SRRODQG WKHUHVXGWRN®RI WKH
SDJH FOLFEHQWLQJV OMOHEXWWHRQ &KHFNLQJVFUXE UHVXOWV FDQ SURYLGH
SRWHQWLDO GLVN SUREOHPV

8QOLNH WUDGLWLRQDOLB + VAORW \YMAHHPWDU\WR GH4QH SDUWLWLRQ VLIHV ZKHQ 4(
DWHGQVWHDG D JURXS RI GLYGNDINR EXQDW BRRELDHNM\VWHPY DUH FUHDWHG IURP
DVQHHGHG $VPRUHFDSDFLW\LVY QHHGHG LGHQWLFDO YGHYV BR@ SBMDYMULSHG LC
LVXVHG WR FUHDWHRUH[WHQG SRROV $IWHUD SRROLVY FUHDWHG LWFDQEHGLY
VLIH]YROV DV QHHGHG 'DWDVHWYV FDQ EH XVHG WR RSWLPL]H VWRUDJH IRU WKH W\
DQG SURSHUWLHV VXFKDV TXRWDVDQG FRPSUHVVLRQ FDQEHVHWRQD SHU GDWD
WXDO EORFNGHYLFH ZKLFKFDQ EHXVHGIRUDSSOLFDWLRQV WKDW QHHG UDZ GHY|

=)6 VXSSRUWV UHDO WLPH GDWRFRPHBWWHMMLRDSSHQVY ZKHQ D EORFN LV ZULWWHQ V
WKHZULWWHQ GDWD ZLOO EHQH4W IURP FRPSUHVVLRQ :KHQD FRPSUHVVHG EORFI
SUHVVHG 6LQFHFRPSUHVVLRQ KDSSHQVDW WKHEORFNOHYHO QRW WKH40H OHY
FHVVLQJ WKH FRPSUHVVHG GDWD =)6 SRRBYVVFIURHDPWH RR@)DWHIHKVH WKH UHFRPPF
FRPSUHVVLRQ DOJRULWKP

=)6 SURYLGHV ORZ FRVW LQVWDQRDKHRXYRMQBBEGKSRRYW GDWDVHW RU]JYRO 'XH\
LQLWLDOO\WDNHQRDGGLWLRQDO VSDFH 7KHVL]HRIDVQDSVKRWLQFUHDVHV RY
VKRWDUH ZULWWHQ WR GLVN 6QDSVKRWV FDQ EH XVHG WR SURYLGHD FRS\RI GDW
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6°'22L a RRXk@I3 b2 :mB/2- _2H2 b2

FUHDWHG :KHQD 40HLV GHOHWHG LWV GLVN EORFNVDUHDGGHG WR WKH IUHH OL
LVWLQJVQDSVKRWYV DUH QRW DGGHG WR WKH IUHH OLVW XQWLO DOO UHIHUHQFLQJ
DFOHYHU ZD\WR NHHS D KLVWRU\RI 40HV XVHIXOIRUUHFRYHULQJDQ ROGHU FRS\
PDQ\DGPLQLVWUDWRUV WDNH VQDSVKRWYV RIWHQ VWRUH WKHP IRUD SHULRG RI W
6XFK D VWUDWHJI\DOORZV WKHDGPLQLVWUDWRU WR UROO WKH V\VWHP EDFN WR D"
Re VLWH VQDSVKRW FDQ UHVWRUH WKH VIVWHP XS WR WKH ODVW VQDSVKRW LQWHU
DPSOH 6QDSVKRWV DUH VWRUHG ORFDOO\EXW FDQ DOVREH UHSOLFDWHG WR D UH
QRW GR D E\WH IRU E\WHFRS\EXW LQVWHDG FRQYHUWYV D VQDSVKRW LQWR D VWUH
SRRORQ WKHUHFHLYLQJHQG GRHVY QRW QHHG WR EHLGHQWLFDODQG FDQ XVH D G|
VLRQ VHWWLQJV

=)6 ERRW HQYLURQPHQWY SURYLGH D PHWKRG IRU UHFR ¥BU UG A 1BHRAQID EDAKRING RIS J |
WKH GDWDVHW WKH RSHUDWLQJ V\VWHP UHVLGHV RQ LV DXWRPDWLFDOO\WDNHQ E
VDYHG ERRWHQYLURQPHQW LV DXWRPDWLFDOO\DGGHG WR WKH *58% ERRW ORDGH
FKDQJH IDLO VLPSO\UHERRW DQG VHOHFW WKH SUHYLRXV ERRW HQYLURQPHQW IU
WKHLU RZQ ERRW H Q Yo\ U R/GI PAFRORMW QIQHGHG IRU H[DPSOH EHIRUH PDNLQJ FRQ4JXUD
7KLV ZD\ WKH V\VWHP FDQ EH UHERRWHG LQWR D VQDSVKRW RI WKH VIVWHP WKDW
FKDQJHV

=)6 SURYLGHV D ZULWB$FDODBFKHEHOO DV D =)6 —QWHQW /RJ =—/ 7KH\=+P ERDDMNRUDJIH
LO\KROGV V\QFKURQRXV ZULWHV XQWLO W KKWIWSVZUSW KHOHWRUW KH =)6 S RR/O
DGPLQLVWUDWLRQ DSSHQGL[ D YLVXDOL]LQJ WKH ]IV LQWHQW ORJ $GGLQJD ID
6/2* 6HSDUDWGBHRUFH SHUPLWV PXFK KLJKHU SHUIRUPDQFH 7KLV LV D QHFHVVLW\ I
RPPHQGHG IRUGDWDEDVH VHUYHUV RURWKHU DSSOLFDWLRQV WKDW GHSHQG RQ V
EHQH4WV DQG XVDJH LV DYDLODEOHLQ WKHVH EORJDQG IRUXP SRVWV

7TKH=)6=-/DQG 6/2* " HP WWW&HGZZZ IUHHQDV RUJ EORJ ]IV ]JLO DQG VORJ GHP\

6RPHLQVLIKWYV LQWR 6/2* =—/ ZLWKWWE8Y J)URHUXP&PIUHHQDV RUJ LQGH[ SKS"W
LQVLIKWY LQWR VORJ JLO ZLWK ]IV RQ IUHHQDV

=)6 —-QWHQKWWE QH[ EORJVSRW FRP 1TV LQWHQW ORJ KWPO

6\QFKURQRXV ZULWHV DUHUHODWLYHO\UDUH ZLWK 60% $)3 DQGL6&6— DQG DGGL
WKHVH SURWRFROV RQO\PDNHV VHQVNMTQBAYHBILWY FDY HWKWFSEHIWHRP WR GHWHU
PLQHLIWKHV\WVWHP ZLOO EHQH WK LYRZMHEKVSI6 HAZZ ULFKDUGHOOLQJ FRP +RPH V
SURJUDPV JLOVWDW IRUXVDJHLQIRUPDWLRQ

=)6 FXUUHQWO\ XVHV *L% RIVSDFHIRU®G6/2* /DUJHU 66'VFDQEHLQVWDOOHG EXW
6/2* GHYLFHVY FDQQRW EH VKDUHG EHWZHHQ SRROV (DFK SRROUHTXLUHV DVHSDUI
WKURXJKSXW OLPLWDWLRQV UHTXLUH WKDW D 6/2* GHYLFH PXVW RQO\EH XVHG IRU
DGG RWKHU FDFKLQJ IXQFWLRQV RQ WKHVDPH 66" RUSHUIRUPDQFH ZLOO VX+eHU

-QPLVVLRQ FULWLFDO VA\IVWHPY DPLUURUHG 6/2* GHYLFH LV KLIKOUBHRKRBPBQGH !
IRU=)6 SRROVDW=)6 YHUVLRQ RUHDUOLHU 7KH =)6 SRRGOHUVLQWWYRKHFNHG I
HFU WFSTJPO QPRBWHRNAERQ YPBRAWWKH =)6 SRRO LV YHUVLRQ )HDWRVYRRNIPRXQ D'
ODWHU

=)6 SURYLGHV D UHDOGSBRDFKARZQ DV WKH $5& ZKLFK UHGXFHY DBGBE ©DAVHQEB W Y WHH
WRS KWWSV ZZZ IUHHEVG RUJ FJL PDQ FJL"TXBSD GRS NDEBELERONUGHY QIZK H
WRROV IRUPRQLWRULQJWKHH]FLHQF\RIWKH $5& -1 DQ66'LVGHGLFBWHG DV D FD
KWWS ZZZ EUHQGDQJUHJJ FRP EORJ ]IV O DUF KWPO $GGLWLRQDO UHI
LQFUHDVH UDQGRP UHDG SHU IR UPTMHEHX FHEW& B RHW G IRU VX]FLHQW 5$0 —-Q IDFW /
530 WR IXQFWLRQ —-IWKHUHLVY QRWHQRXJK5$0IRUDDGHTXDWHO\ VL]HG $5& DGG
PDQFH 3HUIRUPDQFHDFWXDOO\GHFUHDVHV LQ PRVW FDVHV SRWHQWLDOO\FDXV
WKDQ GLVNV VRDOZD\VDGGDV PXFK5$0DV SRVVLEOH EHIRUHFRQVLGHULQJ ZKHW
/| $5& GHYLFH

:KHQ DSSOLFDWLRQV SHUIRUPUOQGBHIRD BR XARIDNMVERDWDVHW VPDOO HQRXJK WR 4W LQ!
IRUPDQFH FDQEHLQFUHDVHG EA\DGGLQJD GHGLFDWHG FDFKHGHYLFH 66'FDFKH G
ODUJHU WKDQ VI\VWHP 580 EXW VPDOO HQRXJK WKDW D VLIJQL4FDQW SHUFHQWDJH 4
VKRXOG QRWEHDGGHG WR D VI\VWHP ZLWK OHVV WKDQ *L% RI5%0 DQG WKH VL]HR
WLPHY WKHDPRXQWRI5%0 -QVRPHFDVHV LWPDVEHPRUHH]FLHQW WR KDYH WZR
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DFWLYHGDWD DQGDQRWKHURQ KDUG GULYHVIRUUDUHO\XVHG FRQWHQW $IWHU
WLYHQHVV XVLQJ BBROVERARIQBYHDVH WKH VLIHRIDQ H[LVWLQJ/ $5& VWULSH DQF
LW 7KHZHELQWHUIDFH ZLOODOZD\V VWULSH/ $5& QRW PLUURU LW DV WKHFRQW
RIDQLQGLYLGXDO66'"IURPDQ/ $5& SRRO ZLOO QRW D*HFW WKHLQWHJULW\RI WKH
SHUIRUPDQFH GHSHQGLQJRQ WKHZRUNORDGDQG WKHUDWLRRIGDWDVHW VL]H W
GHYLFHVFDQQRWEHVKDUHG EHWZHHQ =)6 SRROV

=)6 ZDV GHVLJQHG WR SURYLGH UHGXQGDQF\ ZKLOH DGGUHVVLQJVRPHRIWKH LQKI
5$—'VXFK DV WKH ZULWH KROHDQG FRUUXSW GDWD ZULWWHQ RYHU WLPH EHIRUH W
=)6 SURYLGHV WKUHH OHYHOV RI 5i$G"%DIGHDUHF W ki) @ X © DHASE- I WOIG LW RMWHY KRZ PDQ\
GLVNV SHU YGHY FDQ EH ORVW ZLWKRXW ORVLQJ GDWD =)6 DOVR VXSSRUWV PLUUR
GLVNV LQ WKH PLUURU =)6 ZDV GHVLJQHG IRUFRPPRGLW\GLVNV VR QR5%-' FRQWU
XVHG ZLWK D 5$—' FRQWUROOHU LWLV UHFRPPHQGHG WKDW WKH FRQWUROOHU EH
WURO RI WKH GLVNV

"KHQ GHWHUPLQLQJ WKH W\SHRI=)6 UHGXQGDQF\WR XVH FRQVLGHU ZKHWKHU WK
IRUPDQFH

5$-'= PD[LPL]JHV GLVNVSDFHDQG JHQHUDOO\SHUIRUPV ZHOO ZKHQ GDWD LV ZL
.RUPRUH

5$-'= R*.HUV EHWWHU GDWD DYDLODELOLW\DQG VLIJQL4FDQWO\EHWWHU PHDQ

$ PLUURUFRQVXPHV PRUHGLVNVSDFHEXWJHQHUDOO\SHUIRUPV EHWWHU ZLW
IRUPDQFH DPLUURULVVWURQJO\IDYRUHGRYHUDQ\5%$-'= SDUWLFXODUO\IRL
ORDGYV

8VLQJ PRUH WKDQ GLVNV SHU YGHY LVOQRWUHFRPPHQGHG 7KHUHFRPPHQGH
WZHHQ DQG :LWKPRUHGLVNV XVHPXOWLSOHYGHYV

6RPHROGHU =)6 GRFXPHQWDWLRQ UHFRPPHQGVY WKDW D FHUWDLQ QXPEHU RI G
5$-'=LQ RUGHUWRDFKLHYHRSWLPDO SHUIRUPDQFH 2Q VI\VWHPV XVLQJ /= FRF
IRU)UHH1$6 DQG KLIJKHU WKLV LV QRORQGIHYFWWXYHSEHHGWK RU +RZ-/HDUQ
"RUU\LQIJDQG /IRYKWWW-SY 727ZZ GHOSKL[ FRP EORJ GHOSKL[ HQJLQHHULQJ ]IV
L OHDUQHG VWRS ZRUU\LQJ DQG ORYH UDLG] IRUGHWDLOV

7KHVH UHVRXUFHVY FDQ DOVR KHOS GHWHUPLQH WKH5%$-'"FRQ4JXUDWLRQ EHVW VXL

*HWWLQJ WKH ORVW RXWVWRWS\6 3 RROXPV I[UHHQDV RUJ LQGH[ SKS"WKUHDGV JH
]IV SRROV

$ &ORVHU /RRNDW =)6 9GHYV DKMEVBSIV | RERPQVWBQWLQ JOH] GH D FORV]
DQG SHUIRUPDQFH

'DUQLQIS$-"$1''-6.5('81'$1&<$5(127 $68%67-787()25$5(/-$%/( %$&.83675$7(*< %
7+-1%6 +$33(1$1'$*22' %$&.8367587(*<-667—//5(48-5('723527(&7 9$/BI$S%/|('$7$ 6}
ULRGLF 6QDSV8BWH/DVEBRIGOLFDWLEDRIJHDVNWR XVH UHSOLFDWHG =)6 VQD|SVKRWV
EDFNXS VWUDWHJ\

=)6 PDQDJHV GHYKHO®YWQ LQGLYLGXDO GULYHLQ D PLUURU RU5$-'=IDLOVDQG LV UH
WKH UHSODFHPHQW GHYLFH WR WKH YGHY DQG FRSLHV UHGXQ G DHML.@D IMDHWE +'W L ¢
FRQWUROOHUV XVXDOO\KDYH QR ZD\RINQRZLQJ ZKLFK EORFNV ZHUH LQ XVH DQG F
=)6 RQO\ FRSLHVY EORFNV WKDW DUHLQ XVH UHGXFLQJWKHWLPHLW WDNHV WR UHE
DEOH $IWHUDQLQWHUUXSWLRQ UHVLOYHULQJUHVXPHV ZKHUH LW OHIW Rs UDWK

:KLOH =)6 SURYLGHV PDQ\EHQH4WYV WKHUHDUH VRPHFDYHDWYV

$W FDSDFLW\ =)6 VZLWFKHV IURP SHUIRUPDQFH WR VSDFH EDVHG RSWLPL]LC
PDQFHLPSOLFDWLRQV )RUPD[LPXP ZULWH SHUIRUPDQFHDQG WR SUHYHQW SU
PRUHFDSDFLW\EHIRUHD SRRO UHDFKHYV

KHQ FRQVLGHULQJ WKH QXPEHU RI GLVNV WR XVH SHU YGHY FRQVLGHU WKH VL
WLPHUHTXLUHG IRUUHVLOYHULQJ ZKLFKLVWKHSURFHVV RIUHEXLOGLQJ WK
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ORQJHU WKH UHVLOYHULQJWLPH :KHQUHSODFLQJD GLVNLQDO5%$-'= LWLV SR
WKHUHVLOYHULQJ SURFHVV FRPSOHWHYV —-I WKHQXPEHURIIDLOHG GLVNV H[F}
WKH WASHRI5%$-'= WKHGDWD LQ WKHSRROZLOO EHORVW )RUWKLV UHDVRQ 5
RYHU 7L% LQ VL]H

8VLQJGULYHVRIHTXDO VLIHVLVUHFRPPHQGHG ZKHQ FUHDWLQJD YGHY :KLOF
GL*HULQJVL]HV LWV FDSDFLW\ZLOO EHOLPLWHG E\WKH VL]HRIWKHVPDOOHYV

JRUWKRVHQHZ WRK)6GHWEKED HQWKWWSV)6 HQ ZLNLSHGLD RUJ ZLNL =1V SURYLGHYV
SRLQW WR OHDUQ PRUH DERXW LWV IHDWXUHYV 7KHVHUHVRXUFHV DUHDOVR XVHIX

JUHH%6' =)6 7TXQLOQKWW.S&SW ZLNL IUHHEVG RUJ =)67XQLQJ*XLGH
=)6 $GPLQLVWUDWMWWSY¥LGGRFYV RUDFOH FRP FG ( LQGH[ KWPO
%HFRPLQJD =)6 ILQKWWSVHRZZ \RXWXEH FRP ZDWFK"Y B. -UD &V

6OLGHVKRZ H[SODLQLQJ9'HY ]SRRO =-/DQG/ $5& DQG RWKHU QHZELH PLVWDN
KWWSV IRUXPV IUHHQDV RUJ LQGH[ SKS"WKUHDGYV VOLGHVKRZ H[SODLQLQJ
QRREV

$ &UDVK &RXUVHKRW56 ZZZ EVGQRZ WY WXWRULDOV ]1V
=)6 7KH/DVW :RUGLQ )LOH 6\WVWHRWWSMIWZZZLNBRKXWXEH FRP ZDWFK"Y X7 L U\K
7TKH=HWWDE\WH XWW8\WWHARPZ \RXWXEH FRP ZDWFK"Y SW< . OF<

kOXR w6a 62 im 2 6H ;b

7R GL*HUHQWLDWH LWVHOIIURP 2UDFOH =)6 YHUVLRQ QXPEHUV 2SHQ=)6 XVHV IHD\
IHDWXUHV ZLWK XQLTXH QDPHV WR SURYLGH SRUWDELOLW\EHWZHHQ 2SHQ=)6 LP S(
IRUPVY DVORQJDVDOORIWKHIHDWXUH5DJVHQDEOHG RQ WKH =)6 SRRXBHW VXSS
2SHQ=)6 DQG HDFK QHZ YHUWLRQHSIV) XBHYR6GDWH ZLWK WKH ODWHVW IHDWXUH 5DJ

6HHSRRO IHDWKWWSYV ZZZ IUHHEVG RUJ FJL PDQ FJL"TXHU\ ]SRRO IHDWXUHV IR
2SHQ=)6 IHDWXUH5DJVDYDLODEOHRQ )UHH%6'




*> Shil_
hglLhu6Aol

PS1lLah *E *AL.1_ . Aol

$Q RSHQ VRXUFH FRPPXQLW\ VXSSSRYWHGRURBHKES W D F N WWISYD L OLDVEIOHED MR P
LIVIVWHPV FLQGHU
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*> Shil_
hglLhuaAs

90ZDUH VY6WRUDJH $3-V IRU $ WWS$B\bD-QORZNVDWREBDRIRWDVNY VXFK DV ODUJH GDWD
5RDGHG IURP WKH YLUWXDOL]DWLRQ KDUGZDUH WR WKH VWRUDJH DUUD\ 7KHVH RS
ZLWKRXW WUDQVIHUULQJ EXONGDWD RYHU WKH QHWZRUN

keXR o A7Q Ba*aA

9$$-IRUL6&6—- VXSSRUWV WKHVH RSHUDWLRQV

$WRPLF 7HVWS DEDOEHREZY PXOWLSOH LQLWLDWRUV WR VIQFKURQL]JH /81 DFFHVV |
WKDQ ORFNLQJWKH ZKROH /81 DQG SUHYHQWLQJ RWKHU KRVWV IURP DFFHVVLQ

&ORQH %@GRBNAMRSLHY GLVN EORFNV RQ WKH 1$6 &RSLHV RFFXU ORFDOO\UDWKF
RSHUDWLRQ LVOVERRYRUWR WSY GRFV PLFURVRIW FRP HQ XV SUHYLRXV YHU
SUR ZLQGRZV VHUYHU 5 DQG KK Y ZV

/81 5HSRUDMLARIZY D K\SHUYLVRU WR TXHU\WKH 1$6 WR GHWHUPLQH ZKHWKHU D |

6WXOXVHV YLUWXDO PDFKLQHVY ZKHQ D SRRO UXQV RXW RIVSDFH 7KHVSDFH LV
WXDO PDFKLQHV FDQ FRQWLQXHUDWKHU WKDQ UHSRUWLQJ ZULWH HUURUYV

7KUHVKROG WHHN\YWHP UHSRUWV D ZDUQLQJ ZKHQ D FRQ4JXUDECHWEBDFLW\ |
WKUHVKROG LV FRQ4JXUHG DW WKH SRRO7TOEYHO RY BQ/ XWKID B | WRIQWEIHN HO VH

IRUERWK 40HDQG GHYLFHEDVHG HIWHQWYV 7\SLFDOO\ WKH ZDUQLQJLV YV
DUH XVHG LQ ZKLFK FDVH LW PXVWEHVHWDW WKHH[WHQW OHYHO

8QPDISQIRUPV )UHWK®BV WKH VSDFH RFFXSLHG E\GHOHWHG 40HV VKRXOG EH IUF
LVXQDZDUHRIITUHHG VSDFH FUHDWHG ZKHQ WKHLQLWLDWRU GHOHWHY 40HV ]
VXSSRUW WKH XQPDS FRPPDQG

=HUR % BRBNWH 6)HIRMIRY RXW GLVN UHJLRQV :KHQ DOORFDWLQJYLUWXDO PDFKL
WKH]HUR ZULWH LY GRQH ORFDOO\ UDWKHU WKDQ RYHU WKH QHWZRUN 7KLV P
RWKHU JHURLQJRIGLVN UHJLRQV PXFK TXLFNHU
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*> Shil_
hglLhualollL

laAL: h>1 SA

$5(67KWWSV HQ ZLNLSHGLD RUJ ZLNL 5SHSUHVHQWDWLRQDOBVWDWHBWUDQVIHL
PHFKDQLVPIRUUHPRWHO\ FRQMWRWEPQJD )UHH1$6

5(67 SURYLGHV DQ HDV\ WR UHDG +773LPSOHPHQWDWLRQRIIXQFWLRQV NQRZQD
EHQHDWK D VSHFL4HG EDVH 85/ (DFKUHVRXUFHLV PDQLSXODWHG XVLQJWKH +773
KWWSV WRROV LHWI RUJ KWPO UIF KWPO VXFKDV*(7 387 3267 RU "(/(7(

$V VKRZQLUQUH DQ RQOLQH YHUVLRQ RI WK $8-1UW B9 EMOMED HBWIUHHQDV RUJ

yLJ $3-'RFXPHQWDWLRQ

7TKHUHVWRI WKLV VHFWLRQ VKRZY FRGH H[DPSOHV WR LOOXVWUDWH WKH XVH RI W/

IRWH QHZ $3-ZDV UHOHDVHGZLWK KHHHHIBBLR XV $3- LV VWLOO SUHVHQW DQG LQ X
IHDWXUH FRPSOHWH 'RFXPHQWDWLRQ IRU WKH QHZW3A N\LNFDIY\D BMKDEERCBIV R R W K H ) U H
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H[DPSOH LI WKH WWWHF6LY DW -3 DGGUHVYV KWWS HQWHU DED CERNRZVHU

WR VHH WKH $3- GRFXPHQWDWLRQ :RUNLV XQGHU ZD\WR PDNH WKH QHZ $3- IHDW X
"HE6RFNHKWWSY GHYHORSHU PR]JLOOD RUJ HQ 86 GRFV :HE $3—- :HE6RFNHWVBS$3:
PDNHV LW SRVVLEOHWRRSHQLQWHUDFWLYH FRPPXQLFDWLRQ VHVVLRQV EHWZHH
GULYHQ UHVSRQVHV ZLWKRXW WKH QHHG WR SROO WKH VHUYHU IRU D UHSO\ :KHQ ¢
GRFXPHQWDWLRQ ZLOOLQFOXGHUHOHYDQW H[DPSOHV WKDW PDNH XVH RI WKH QH.

kdXR aBKTH2 SA 1t KTH2

7TKB¥3- GLUHFWRU\RIWKH )UHH1$6p KWWSY¥ UDEWKX® FR\P I[UHHQDV IUHHQDV WUHF
FRQWDLQV VRPH $3- XVDJH H[DPSOHV 7KLV VHFWLRQ@BXRTYRSVGUD IV OWKWEKQ E K IDRI
DVLWSURYLGHVDVLPSOHH[DPSOH WKDW FUHDWHY D XVHU

$)UHHLPHMB\VWHP UXQQLQJDW OHDVW YHUVLRQ LVUHTXLUHG ZKHQ FUHDWLQJ D |
DPSOH 7RWHVW WKH VFULSWV G@LMINRPW®O\ RQHDKHH) DEXWHSIBDFFRXQW DQG VHOHFW C
GDWDVHW IRU-rWKH XVUHESVWRHU FUHDWLQJ WKH XVHU VWBUWLWEW BI§ B W EXWYHLUF AHLLOQO
QRZEH DEDHIWRWKH -3 DGGUHVV RIWKWHBPMHRLE&HDWH DQG UXQ VFULSWYV $OWHUC(
WHVWHG RQDQ\V\VWHP ZLWK WKHUHTXLUHG VRIWZDUH LQVWDOOHG DV VKRZQ LQ\

7R FXVWRPL]H WKLV VFULSW FRS\WKHFRQWHQWYV RI WK LQ B FIXPSWD Hi [ MQW/KRDDNA IOH QLD
OLJKWHG LQ UHG EHORZ FDQ EH PRGL4HG LQ WKH QHZ YHUVLRQ WR PDWFK WKH QHH
FKDQJH WKH WH[W LQ EODFN $IWHU VDYLQJ FKOQUHD TBS WKH\ERUFL QW ZEX WHSL Q J
DFFRXQW ZLOOSBS BN RONIQUY WK H )UHHHBE QWHUIDFH

+HUHLVY WKH H[DPSOH VFULSW ZLWK DQ HISODQDWLRQ RIWKHOLQH QXPEHUVY EHOR

JNQPSWTPO
JNQPSIFRVFTUT
S SFRVFTQPTU
IUUQT GSFFOBT NZEPNBJO BQJ W BDDPVOU VTFST
BVUI SPPU GSFFOBT
IFBEFST$POUFOU 5ZQBEQQMJDBUJPOAKTPO
WFSJGEMTF
EBUBKTPEVNQT \
CTEVTS@VJE
CTEVTS@VTFSOBMNFNTFS
CTEVTS@NPEF
CTEVTIS@DSFBUFH58VR
CTEVTS@QBTTXPSE
CTEVTS@TIFMMTS MPDBM CJO CBT
CTEVIS@GVMM@ OBMNF /BNF
CTEVIS@FNBDMNFIQSPWJEFS DPN

QSJO8 UFYU

:KHUH
/ILQHV LPSRUW WKH 3\WKRQ PRGXOHV XVHG WR PDNH +773 UHTXHVWV DQG KDQGOH

/LQH UHSOINAHHQDV P\GRWHBLFKHW QDPPOIX HHWZRUKWREDO &R Q 4 JXRMMWWRKOW WKH VFU
ZLOO IDLO LI WKH PDFKLQH UXQQLQJ LW LV XQ D E 06N WWRHPH\DRHANQHEW/HKHDAWRRARW R O P H
WR773

/LQH UHSOIDMHHQ@DWK WKH SDVVZRUG XVHG WR D¥PHVNPVKH J)UHH1$6
/ILQHWR IRUFH YDOLGDWLRQ RI WKH 66/ FHUWL4FPD\GWERUDXOH XVLQJ +7736 FKDQJH

/ILQHV VHW WKH YDOXHV IRU WKH XV HOVEHHRLMNQU HFWRDDWFHHG 7 KH
KWWS DSL IUHHQDV RUJ UHVRXUFHV DFFRXQW KWPO XVHUV GHVFULEHYVY WKLV I
OLVWHG LQ WKH -621 3 DUDPHWHUV VHFWLRQ RI WKDW UHVRXUFH 6LQFH WKLV UHVF

jdR
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HOWHUHG PXVW EH YDOLG IRU D )UH®Y 6I' XX ARODIAARX@WFHSWDEOH YDOXHYV 7KLV U
-621 VRWKHERROHDQUE)XEVH UH

7DEOH -621 3DUDPHWHUV IRU 8VHUV &UHDWH 5HVRXUFH
-621 3DUDPHWHU 7\SH  'HVFULSWLRQ
EVGXVUBXVHUQDPHNULQJ OD[LPXP FKDUDFWHUV WKRXJKD PD[LPXP RI |LV UHFF
LQWHURSHUDELOLW\ &DQLQFOXGH QXPHUDOVY EXW FD
EVGXVUBIXOOBQDWWULQJ OD\FRQWDLQ VSDFHVDQG XSSHUFDVH FKDUDFWHUV
EVGXVUBSDVVZRUGNULQJ &DQ LQFOXGHD PL[RIXSSHUDQG ORZHUFDVH QHWWHU
QXPEHUV
EVGXVUBXLG LQWHJHU%\ FRQYHQWLRQ XVHU DFFRXQWV KDYHDQ — JUHDWH U
PD[LPXP DOORZDEOH YDOXH R
EVGXVUBJURXS | LQWHJHU-EVGXVUBF UHDWHYDR®RESHFLI\ WKH QXPHULF - RI WKH
JURXS WR FUHDWH
EVGXVUBFUHDWH ERRX®HD QG HWI XHR DXWRPDWLFDOO\ FUHDWH D SULPDU\ JURXS ZL
PHULF —-EDGXVUBXLG
EVGXVUBPRGH | VWULQJ 6HWV GHIDXOW QXPHULF 81—; SHUPLVVLRQV RID XVHU ¥
EVGXVUBVKHOO | VWULQJ 6SHFLI\WKH IXOO SDWKWRD81—; VKHOO WKDW|LV LQVV
EVGXVUBSDVVZRUGBRHEAND@GHWGWRWR GLVDEOH XVHU ORJLQ
EVGXVUBORFNHG ERROHDQHWMRWR GLVDEOH XVHU ORJLQ
EVGXVUBVXGR | ERROHDQHW MRWR HQDEGPRU WKH XVHU
EVGXVUBVVKSXENWWULQJ) &RQWHQWV RI 66+ DXWKRULJHG NH\V 40H

IRWHKHQ XVLQJERROHDQ YDOXHV -621 UHWXUQV UDZ ORZHUFDVH YDOXHYV EXW 3\\
TUXRHY)DONVB®I 3\WKRQ VFULSWV HYHQ WKRXJK WKH H[DPSOH -621 UHVSRQVHV LQ WKH $
DWURHBDOVH

kdXk JQ 2 *QKTH2t 1t KTH?2

7KLV VHFWLRQ SURYLGHV DZDON WKURXJK RI D PR UHUBRSRJS/ANM @B LL5R\E B HRW R I& VI DA
EDU ZLWKLQ WKH $3- GRFXPHQWDWLRQ WR TXLFNO\ORFDWH WKH -621 SDUDPHWHU
DQG VHYHUDO PHWKRGV WR FUHDWHD =)6 SRRO FUHDWHD =)6 GDWDVHW VKDUH W
VHUYLFH 5HVSRQVHV IURP VRPHPHWKRGV DUH XVHG DV SDUDPHWHUV LQ RWKHU P|
VHHQLQ WKH SUHYLRXV H[DPSOH WZR 3\WKRQ PRGXOHV DUHLPSRUWHG WR SURY L¢
DUJXPHQWYV

JNQPSBSHQBSTF
JNQPSWT

-WWKHQ FUOWDWMNMOS/V ZKLFK LV VWDUWHG ZLWK WKH KRVWQDPH XVHUQDPH DQG S
WKURXJK WKH FRPPDQG OLQH

DMBTAUBSUWQ@KFDU
EFGC@@JO0OJU®M@GIPTUOBNF VTFS TFDSFU
TFM@IPTUOBNIPTUOBNF
TFM@VTFESVTES
TFM@TFDSFUFDSFU
TFM@FQ 1UUQ BQJ W IPTUOBNF
EFGSFRVFTEFMGSFTPVSDF NFU(I®E EBUBPOF
JGEBUBT /POF
EBUB
SFRVFTBFRVFTU
NFUIPE

S

TFM@FQ SFTPVSDF
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EBUBKTP&VNQT EBUB
IFBEFS\T$POUFOU 5Z@BQQMJIDBUJPONKTPO=
BVUITFM@VTFSFM@TFDSFU

JGS PL
usz
SFUVSKTPO
FYDFQU
SFUVSOUFYU
SBJTF 7BMVF&SSPS

$JHWB®HWWRRG LV GH4QHG WR JHW DO O W K HGGMKNB\QIBEV & R & \WFUKHEHRY BPBHERKRFOG
XVHV WKLV LQIRUPDWLRQ WR FUNMDDAHKDFK 6 $ RRE MDA E ® \¥ R ®@ WRH.EBD® B HR X W
-621 SDUDPHWHUV DUH G HWRILEHGARIOMRRH FH R1 WKH $3—- GRFXPHQWDWLRQ

EFG@ HFU@ E JITHM G
EJTLT TEFMGFRVFTOUPSBHF EJTL
SFUVSEJTLEIJTL@QOBNGPEJTLIOEJTLT>

EFGDSFBUF @ QFRNG
EJTLT TEFM@HFU@EJTLT
TFMGFRVFTOUPSBHF WPMNREBIPEL045 EBUB
WPMVNF@OBWMBOL
MBZPV U<
\ WEFWUZQHRUSJQF EJTLT EJTLT”

7TKEFUHDWHBBHDWIOR/GE W GH4QHG ZKLFK FUHDWRA¥IB&SPWDVHW QDPHG

EFGOSFBUF @ E B UBFTVFW
TFMGFRVFTOUPSBHF WPMVNF UBOL ERBBTFELD45 EBUB
OBNF .Z4IBSF

AN

TKWUHDWHBFEPHABKROGUNM XVHGNWARUVKBDOH .Z4BIWK JXHVW RQO\DFFHVV HQDEOHG 7
FLIVBQPIPNB SFDWKBJIXHWHYRUIUDPHWHUY DV ZHOO DV WKH RWKHU DOORZDEOH SDUL
WKEKDULQU&VIEXUFH RI WKH $3- GRFXPHQWDWLRQ

EFGDSFBUF@DJGT@FMGF
TFMGFRVFTUIBSJOH DJGNFUIPELO45 EBUB
DIJGT@OBNFzZ 5FTU 4IBSF
DIGT@QBUINOU UBOL .Z4IBSF
DIGT@HVFTUP®DIWZF

)LQDOOYHVUKHFHRBWKRBWHWQDEOHYV WKH & VUWBHREPREEDAKMHPHWHU LV GHVFULEHG LQ
YLFHV UHVRXUFH

EFGTFSWIDF@TUBNMGOBNF
TFMGFRVFTUFSWJIJDFT TFSWUDFOBNF NFUIRES5 EBUB
TSW@FOBCBSVF
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