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7KH/ ,63 1 HE RUNSLRIGHVLQ GHBW XQGHIMIQEQ) RQWHP RWMFRP P RQ DSSQFDARQY
R WH/ RDRU," 6HSDUDARQ3WRRARO/ ,63 DQGQHZ DSSTADARQVR / , 63 WDADH
KH3LQI DAGHWQHZ WHQGV DQG FKDIBQIHVLQ WHQHE RNQI LOGXVM 7 KHVHWHGV
DUHI RXQG LQ WH GV FHOWUF®RXG WHFDP SXVRUEWDQRK DFFHWQHE RIN WH: $1
HZJH WHFRHR DVHYLFHSURYIGHUQHE RIN DQGDP XGMMGHR SXUSRH EXLOVOHA RNV
WDWKDYHHP HLIHG VR VIXSSRUNSHALLF CSSQFDARYY / , 63 DSSQFDWRQVLOFXGHGDD
FHOWMUZ RINGRDG P RELOW DRURW SULYDM DQG SXEQF FBRXG GFDARQV HOCE®P HOWR
FROELOHJQHE RINQJ KLIK LDMP RELOW LQ FHIX@UDQG | 1] HG LQ UDWAKRMUH QH W
JHHDARY: $1 P RGHYIRUMAD®IDQG DXVRP DARQ P DALYHVFD®!, QMUDHAR 7 KLQIV
FROQHAYIW CDBFRQILGHOADIW ,3Y WDQMMRQ P XGHFDWDQG WO | LF HILQHHIQD

7 KLVERRN SURYLGHV DI XQEDP HMBOXQGHIMIQEQ) R WHXQGHUDOLQ) DUFKIWRMUHDQG
KRZ IVWSHIELOQVVR HOFK DSSQFDARQR! / ,63 7 KHERRNLVOLP HG DAJIYLQI \ RX WH YIMRQ
R KRZ / ,63 FDQGDP DAFD® RKDQIHWHZ D QHE RINLQJ LV GRQHLQ UAVSRQHWR

P RGH.Q D FKDIBQIHVDQG LHTXLWHP HOW

7KLVERRN DQVZ HY/LP SRUEQWTXHMRQVIRUDQ | DWIURZ LQJ WIKQRBI\ LQWHP DINHNV
XFK DV

. KDABLREGP VGRHVWHWKQR®RI\ DCGLHW!
T+ RZ GRAVWHWRKQR®I\ DEGUHW\WHSUREGP V'
1+ RZ GRVWHWRKQR®I\ ZRIN'

+: KDADUHIW DSSTFDARQY

T KDAVWHIXWUHR WL WRKQRBR)\ "

7 KLV ERRN DCGHAMAV WH SUHHELQJ TXHWARQY DG SLRVLGHV LI KWOR WH DWWV



DSSTFDARQVJDLQLQ) WOPARQ LQWHLQGXVM 7 KHHP SKDUVR WHERRN LVRQWH
DURKIWRXHR! / , 63 DG LW DSSTEDELON VR P RGHQ GD. |, 7 WHTXLUHP HOWDQGWHGV

7 KHERRN LV DQ LOQAVSHMEBIIXIGHIRUDQ. UHDGHUZ KR Z DOWVR XQGHIMIQG WHI X\UMUH
R WH, QM.OHADQGKRZ / , 63 FDQ EHWHVROMRQ IRUP DQ. R WH FKDIBQIHVWDW
HOM_SUMHVI DFHVRED. VR HYRYHWH QHA RIN LOR WHQH WIHOHDARQ R, QMLOHADQG
VXSSRUMAMHGVVXAK DV$ JLB11 HE RINSWRILDP P DELOW ,R7 \HRXUW DQG,3Y Z W
/,63

© HKDYHVAKPMUHS WH FROMOVWR WDWKHERRN LV LP SGP HMARQ DI QRME DQG
| REXVHG RQ WHHWHOFHR WHWRKQR®RI\ DG LW DSSQFCELDN 7 KHLOWWZ DV\R
\HSDLDMWP HBM/VRSLEV RQWRKQRER\ DURKIWRMUH DQG DSSTFDELDN | LRP

[P SGP HMMRQ GEHGHMWQRP DARQ

&KDSWJ  /,63 DQGWH) XWUHR 1 HZ RINCJ

7 KLV FKDSWULQARGXFHVWHP RAYDARQ EDVHSUCAS®Y DQGKIMRY EHKIQG/ ,63 <RX
UHDG DERXWKRZ WHEDVHSUQAS®VXSRQZ KLFK / , 63 LVEXLOWHIDM VR WH FKDEQIHY
DQG HYROMRQ R WH, QM.OHA7 KHFKDSWUDOR LOARGXFHVVRP HR' WH UHYROMRQDU

DSSTFDARQVWDW , 63 HODEGV 7 KHVHDSSQFDARQY DIHAVAXWWHG LQ P RIHGHALOLQ @WAU
FKDSWLY

&KW/, 63 $ URKIWRXH

7 KHREMPAYHR WLV FKDSWIULVVR SURVLGHD FRP SUFKHOMYHRYHYHZ R WHWRKQLFDO
DURKIWRXHR! / ;63 DQGKRZ IWZ RINV <RX GDLD DERXVWKH GL | HHOWDLRKIWRXLDO
FRP SROHQWR! / ,63 DQGWHNH P HKDQWP VDQG Z RIN BZ VWDWMH SLRRFROMVAV R
GHIYHUG T HHIWQHE RINVHFHY

&KW ' DI &HMWAJ7 LHOGV

7 KLV FKDSWIUGLVRXWWHYWH SUHGRP LODQWAHQGY R WH GDVI FHOWUDQG WHLRBIR! / |, 63
LQ HODE@Q) WHHWHGV , WH DP LOHVKRZ / , 63 DQGWHUHYROWMRQDY FRQAHBW
LOWRGXPHS WILRXIKRXWW GHYHBRSP HMAKDYH SM\ HG D SLYRECLRBILQ WHHYRXWRQ R
WH FRQQHARYIW LHTXLLHG LQ GDVB FHOMUY/VR GDM 7 KHFKDSWUGLMVAX\WMAY P RELOW
QHE RINVHIP HOWWRQ DQGSRIA DIRQJ Z W WHSRMIADOLRBIR! / , 63 LQWHGDD
FHOMJUQHAZ RINP RYLQJ IRZ DG

&KESWJ  7KH: ICGH$UD1 HEZ RN %dJQILQI 7WDIFILRP $FAHWWRWH' DR &HOMI



7 KLV FKDSWUGLVRX\WWHY WH A DEBI HY HOFRXQMUHG LQWHZ LGH DUHDQHE RN @ $1
DQGKRZ QHA RINQJ WRKQRBI\ HYRYHS VR P HHAMHVH FKDEBIQI HV DQG HODE®
DOMLQDAWYHDSSIROAKHVVR: $1  \XFAK DVWHVRVEDIHGHIOHS: $1 6' @ $1 /,63
SM) VD SLYREOURBI LQ WHWFKQRIRILFDCHYROMRQR WH: $1 + RZ / ,63 DEGUHWHYWH
GUIHHMDSHAWR WHP RGHQ6' : $1 LVWHIRFXVR WLV FKDSWU

&KDSWU 0 HID 6FDBI$ FFHW1 HEZ RNV /,63 8 VHU$ FFHW DQGWH, QM OHAR 7 KLQIV

7KHQXP EHJR FRQQHAMS GHYLFHVKDV.JURZ Q GLEP DAFDAD LQ UHAHQW HDW/ 7 KLVWHQG
FROAQXHY DQG DFFHBLDMY DVWH, QMQHAR 7KIQIV ,R7  EHFRP HVDUDOW |, QWL
FKDSWU \ RX BDUQ DERXVNH FROM GHIDARQY SHIAQHIWR FRQQHRAQ) DQ XQSUHHGHIWG
QXP EHUR GHYLFHVWDWDUHP REL®I DQG UHTXLLH GOV FRQI LGHMD@V <RX DOR GDLQ KRZ
/', 63 HOCEGNWHHYROMRQ R WH DFFHW QHE RN VR DEGLHW WHVMQIHQNHTXLUHP HOW
R SHOYDWLYHDQG KLIK GHMW P RGHUQ FRQQHARMW

&KDEWJ  6HRXUW

7 DEMRQD®  \VHRXUW Z DV DGGHG RQR WHQHE RN DVDWHSDIDMWERN R VROMRQVDQG
IXQPARQDIW / , 63 LVDEGIVR RIIHIDFRP SUKKHMYHVHAR VHRXUW | XQPARQVWDADH
LOWD UDWMG LR WH QHE RINLQI FRQWRCDQG CD SMQHVR GHOYHUMHIP HMVBMRQ DFRHW
FROARCSRIA HY RUAHP HOWFRQQHPRQ LOWIUW  FRQI LGHMDOW | RUGDILY | QIKWDQG
HOG SROADQRQ\ P W 7KLY FKDBWUGMAXWHVKRZ /|, 63 SURYLGHV LW UDWG VHRXUW
VHUYLFHV\R P SIRYHWHVFD®! | B LELON DQG P DQRIHDELDV R WHQHAHWDUY VHRXUW

| XQPARQVWDWNHQHE RIN P X\VAGHIYHJ , WDOR GVAXWHVKRZ WH/ |, 63 LI UDVAKRMH
LWHD LV VHRXUHG DQG SLIRMAMG [ LRP DMEFNVWDAP D DAMP SWR FRP SURP LVHWH

QHE RINRUXVHWHQHEZ RINDVD S@ARP VR @XQRK DQ DAFN

&KDSWU  /,63 DQGWH1 H W HOHDARQO RELGI1 HE RN

7 KHHUGSROQAGHMMWHY IDMVR P RELONV QHE RINUHGXQGEDOR DG SDM LHTXLWLHP HOW
EHQI GUYHQE\ QH WIHQH.DARQ CSSAFADARQY SRVHGHP DQGLQ) LHTXLUHP HOWVRQWH
QHE RN 7 KHHHTXLLHP HOWJR EH RQG Z KDWADQ EHDGGUHWHG E\ P S® RSWP 1] LQJ
WHH LMAQJ LOPXP EHQWOHE RINQJ P RGHY $ \KL VWRZ DUG RYHUD) VDQG RYHM

RSWP 1] HG GHP DQG FRQARCEMQHY LYV QHRHADUY VR\VDA\ WLV QH WZ DYHR LHTXIUHP HQW
7KLV FKCBWUGMAXWHVKRZ /63 VKSSRUNP RELOV DQGKRZ WHHP HAKDQIWP VDGDSWR
G I HHWKVH FDVHV WDKK RX@S LAXNVADMWHKLIK EDUWDAZ DV VHNVRUWHQHE RIN VR
XUP RXQW
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- KHQWMUOLQ) RQ\ RXUI DXPHAVGR\ RX HYHUWLON WDAZ DIMUZ LAIQRABRXURXW : - KDW
DERXVWBOXJJILQ] \ RXUHDPRMFDOFRUG LR D SRZ HURXBWDQG QRWILQ) KDSSHALQI" ( YHD

ZROH Z KDAZ RX@\ RX WLON LI WH I DXAAAMIUAQ] SRXUQI RXMRIDQIHMILFH' :  RX@ WDW
XWBUMH\ RX" : RX@\ RX EHAMSSSRIOQMG' 3HKDSVLU W2 DvD FHIMLQ) [LOH JUDSH MILFH

ITURP WHYRUWGEDX] IHIIRQR ) WDQRH WDAWP LIKWEH D SGDVDQVWXILBUMH

7KHZ KRAISRONR WLV OHR TXHVARQQI VWD RX KDYHARP HWR H SHRAAHIRLO
EHOHIWIWRP AHWMIQWHNMAY : KHQWH DUIHCQRNDYDLME®! \ RX KDYHFRP HVR EHIHYH
\ RXUGHLVIP SBAMGLIQVXAK DZ D WD RX DUHKLQGHHG LQWRP HFDBDAW 7 KHTXHWARQ

WHQ EHFRP HVZ KHMHUQHEZ RIN FROQHPAYIW  DQG STUAEX@UD WH, QMOHADAKLY SRQN
1O\ RXU@ HLY INHDXWDNV &DQ\ RX QYHZ IWRXWAN + RZ GR\ RX UHDRWZ KHQ\ RX QHHG

LQRUP DARQ DQG FDQQRNVHAWY ' R\ RX THHORWZ KHQ\ RXTHRQ DQ DULEMOQHRUZ KHQ WDV
LQHYIWE® SRZ HURXMIHRARXW |, VWWH, QMHAP RIHLP SRVEQWMDQ DIURUZ DMJ &DQ

WEHVHD \iXI | LAHQW 5 LIKWORZ. UL WHHLVQR SRZ HJ WHHLY QR , QMLOHA<RX G-BHIG RQ
WH, QMQHADE® RMDVP XFK DvVDLUDQG Z DMU

JQWH  V DFFHW\RWH, QM.QHAZ DVDSUMGBIH 8 QLYHMW UMFDURKHYY XVHG IWDQG
\RXP D\ KDYHXVHG MDAZ RIN <RX FRX@ QRWHQG HP DLOR MWD RQHDQ Z KHHRQ
HDUAM NVWYR\ RXUFRZ RINHY $ VWDWAP H \WH XVHULOWAI DRHXMQI WH, QMLQHAZ DV
JHN <RX KDGWRP HP RU]HFRP P DQGV <RX KDG VR XVHWIMRQDY FRP SXWLY 1 R
HTXLSP HQWZ DVQ@IKVE HIKWTXIHAVRUHDA VR XVH $V\ RX FDQLP DILQH SURFHMQJ SRZ HU
DQGP HP RY FDSDAW Z HHAKDIBIHG DQG QP WG %6\WZ KRHYHUWRXIKW RX Z RX@
QHGP RH' : KRHYHJWRXIKW RX Z RX@ Z DFK P RARQ YLGHR LP DIHVRQ DFRP SXWUJ
VAHHY' © KRNQHZ \ RX Z RX@ GR WHHWLQIV Z IWRXWD VESH RUGVN DMIFKHG VR D

FRP SXWMJ : KRZRX@NQRZ Z KHHDQGKRZ IDUWHYLGHRZ DVARP LQJ ILRP " 7KLV

HYROVRQ LV TXWCP ) LQJ

TKHQAP HWH  V ZKHQWH, QM.OHAHDD WEUMG\VRIURZ XS 0 DQ\ FRP SXWU

RSH.DAQJ it WP VSURYIGHG DFRP P XQIFDARQ @QIXDJHFDIBG 7 LDQWP WRQ &RQWRO
3URRARO, QMOHAB LIRFRO 7&3 ,3 7KLY SURRFRCZ DV FUMFDCEHDX\VHIWDP HDWD
WP HZ KHQ EFDXWIXCOGLSM, VDQG FUHDWYH XVHULQWAI DRHV Z HH GRYHBRSHG DAMHVDP H
WP H IHHIUQI R FRXUH WR: LQGRZV / 1OX[ 0 DR26 DQGWHJILP H FKDQILQ) : RUTS



© IGH: HE <RX FRX@UHDG P DI0] LOHVLQ I X@FRBRUILRP \ RXUFRP SXWU 7 KHWH
FDSDEL@AHY FOP HDERXWDWKHWUD R WHP LGQXP Z KHQ UMFDURKHLYY FRP SDQLHY
GRARY/ P DI LGHDQG QHZ VSDSHUSXEQKHY DG SLRGXAWHOGRWKDGWHURZ QZ HE
SDIHV <RX FRX@ KRS RQWH, QMOHN<RX P LIKVWHHS 5/ VIRUXQGHZ HOUDGVRQWH
MGH/R EX\VHY ( YH) WLQJ KDGD8 5/  DQG VHDURK HQILQHVVRRN\ RX Z KHLH\ RX Z DOWMG
VR IRVR JHAQ RUP DARQ <RX FRX@ 1 LQG D WILQJ LP DILQDEGIRQIOH 1 RMLQI KDGVREH
RQ SCBHUDQ P RIH <RX KDG LOWEQUEQHRXY DFFHW/VR DQ WLQJ \ RX Z DOMG

7 KHDSSTADARQVZ HHDP O L) 7KHZ D\ SHRS®IZ HHFRQQHAMG DQGKRZ WH

HILAHMD FRP P XQUFDWMG Z IW HOFK RWHUZ HH UHYROMRQDY $ QG WHUHDVRQ Z DVWH
EDH® HJ WH7&3 |, 3 SIRIRARAQ IDWAKXRAMUIH WHSLIHFHR WLV SX] ] & FD@IG WH

, QMOHADHE RN : KHHYHU\ RX WDYHB(G LOQWHZ RUTS \ RX FRX@ WILHDRK WH\DP H
SHRS®! DQG UHVRXURHVWDA RX GLG DAKRP H ( YHU RQHDQG HYH) WILQJ Z HHDGGHWEE®
7KH, 3 DEGLHWZ DVIXQGDP HOWOR P DNQJ WH, QM.OHAZ RIN (| DRK HOWN WD

FRP P XQIFDWG Z DVDWLIQHG DR, 3 DEGLHW 7KDWVKRZ \ RX LGHIWILHG WHSHIRQRU
WLQJ \ RX Z DQWMGVRVEI\R , 3 DEGLHAWHYZ HHWHHTXLYDBOQWR WABSKRQHQXP EHVR
WH FLUPXMEDVHG WBBKROHQHE RN

7 HBBKRQHQXP EHYQRARQD LGHIWILHG WD RX Z DOWG VR VBNVR 9 LOAHI” ) DKHUR
WH, QMOHN EXVDOR LOAFDWMG WDWKHQXP EHUZ Dv29 LOA&H DAKH, QMRS RALHN

,62& 7 KHWIBBKRQHGHYLFHZ DVRQ D GHVNRS DV SSBIKHDGTXDUMY Z LW D SK\ DO
FRSSHUFDE®! FRQQHPARQ WDWAHWBBKRQHFRP SDQ\ LOWEEBG | RU9 LOARH] 3DUNR WH
WIBBKRQHQXP EHUKDG DWSHR DUHD ARGHWIDAGHVAUEHG Z KDAHILRQ R WHS QWG
6VMYWHWBBKRQHUMGHG 7 KHWBBKRQHYZ HHJIHRIUDSKLFD® DEGUHWMHG EHFDX\VH
WH Z HHSK\ FDD I1] HG

7KHQLQ WH@WMUSDUAR WH I LUMGHDGHR WHQHZ P LGQIXP  FHIX@USKRQH WBUMG
EHRP LQJ XELTXWRXV 7 KHVHFHTBKROHVZ HHZ LLHBW WH P RYHG DURXQG P RIHWDQ
WH VDARQDGHW :  KHQ\ RX XVHG WRHWDBBKRQHQXP EHY WHJHRIUDSKLFDO
DEGLHAMQI Z DVEDHSE RQ Z KHH\ RX ERXIKVWKH FHIBKRQH DQG QRAQHHAMU® Z KHHIW
Z DVIRQI VREHXVHG 7 KHPHTSKRQHWDAP RYHS DLRXQG Z DVQRZ DURCP LQJ GHYLFH

7 KLV FDSDELOW LV H HIHG VR LQ QHE RINLQJ DVGHYLFHP RELOW

7 KHWBBKROHQXP EHUSURYLGHS LGHA LFDARQ YDOXH EHFDXVH\ RX DV DDA Z DOMG R
VIO VR 9 LOARH) <RX UHDI GAGQWADLHL KHZ DVIQ&XSHIOR 1 HZ <RIN RURXWGHWH
FRXQM  $ WBBKRQHQXP EHUKDVQR QHZ RIN FRQOHAARQ LHIARQWKLS EXWQWWDG
LGHOWILHYWH SHIWRQ\ RX FDQ UHDRK

2 QWH, QM.OHMKH, 3 DEGLHW/LY MVWINHDWIBBKRQHQXP EHJ EXWDMHIWDQ P DNQJ
D FD@R D SHIRQ Z LW DWIBSKRQHQXP EHJ \ RX VHOG GDV SDRNHA VR WH UHVRXUPH WD



DWMIQHGDQ, 3 DEGHW , 3 DEGHWHYDLHQRAKXP DQIUHOGD WH DUHGL | LEXOWR
UP HP EHJU DQGWHUDWLIQP HWR D SDUAEX@UFRP SXWUFDQ FKDQIHR W 7KXV WH

, QMOHNRRN DEGLHAMQI RQHVIMS [ XUMHIVR WDABHRS®I ALCQWKDYHR U-P HP EHU
WIBBKRQHQXP EHVANHWH GG IRUSKROHV , QMOHAKVHI XVHG QCP HY DQGWRWH

QDP HVZ HHP DSSHELOQWR, 3 DAAHAWHY 6RP HUH HIVR WHHGQCP HVDV, QMQHN
DGGUHAHY Z KHHDVRMHY @NHWR UH HOVR WHH QP HVDVKXP DQ DGGUHWHY 6R DQLP H

MNHZZZ FFQARP VFRMGHHG DQ, OMLQHADGEHW VP LD DQEP HANH
YO MR- RU LV IHHJIHS W DV DQ HP DICDGEHW 7 KH, QMUHADCEHW P DNHY XM QI WH

, QMOHADVHJIRUKXP DQV 7 KHXQGH.OLQJ P DAKIQHY P DSVWRVH, QM .OHADGGLHAHY
VR, 3 DEGLHAHVVR WDWKH GDD FDQ EHIRWZ DUEHG B\ WH, 3 LRXWLYWDAWP DNHXS WH

,QM.OHN, QDZ D WH, QM.OHAKDVDQ DXVRP DIMG SKRQHERRN WDAP DSV, QM.QHN
DEGLHAHVVR, 3 DAGURAWHVAR\ RX FDQ RSHDMALHAD RQ , QM.OHADGELHAMAVDQG QRW
ZRU) DERXVWKH, 3 DEGLHWHYWDWKH, 3 UIRXWLYLQ WHQHAE RIN QHHG\R | R DUG WH
WD ILF

' HSIWMWHLOARGXFARQ R, QMUOHADGELHAMAY KRZ HYHJ WHQHA RIN LVEXLOWMQ |, 3
DEGLHAHY Z KLFK LVZ KDAKMH7 &3, 3 WEFN RQ FRP SXWUHQGSRIQW DQG LRXWLY

XQGHIMIQGVDQG HTXLLHY 7KHSUREGP Z W, 3 DAGLHAWHVLYWDWKH. DUHVRSRERI LD
GHBHQGHWHYHQ P RUHVR WDQ WIBBKRQHQXP EHY DUHVR WHWBSKRQHQHE RN 7KH
DUHD FRGH SDUAR DWIBBKRQHQXP EHUGHSHOGVRQ JHRIUDSKLFDORADARY EXVIMHUHMR
WHWBBKRQHQXP EHULGHIWLHYD SHYRQ RUSDUN \ RX FDQ FDI, Q FROQADWVDER WH, 3
DGGUHW DA QHG VR D KRAMHSUHHIW Z KH_H D KR DMIFKHG VR WH, QMLQHN7 KH

, QM.OHAS WLIQHG 1 XP EHV$XWRUW ,$1$ DWLIQV,3 DEGHAMY DQGWH DH
XVXDID DWLI QHG R @I HVHIMFH SLRYIGHY RUDUHFRISRIDARQY EXWDLHD \R
LQEMGXDY ) RUWH, QMOHAR VD! WHVHIYLFH SURYLGH.Y DQG FRUSRUDARQV\WDADUH
DWLIQHGWH, 3 DEGUAWHYGHS® WH DEGLHAHVLQ DVWKRMUHG Z D WDADTERZ VV\WH
DIJUHIDARQR P DQ JWDQX@U, 3 SWH L HVLQWR FROVHUSHL HY 7 KHDIJUHIDARQR
SUH L[ HVLY GRQHDWRSRBILFDCERXQGEDUHYDQG P DNHY, 3 DEGUIHMQ) LOKHHM® DQQ

Z W WHQHE RINVRSR®R)\ 7 KHVRSRBRILFDOGMMEXWRQR! |, 3 DAGLHAHVP DNHVWHX\H
R ,3 DEGHAHYIDKHIWILG ) RUIQWEQRH U $7 7 SUIRVIGHV\ RXUKRP HFRQQHRARQ\\R
WH, QMOHMKH, 3 DG\ RX DLHDALIQHS LV SDUANR WHEGRAN R DEGUHWHYDMIQHS
WR$7 7 DQGGHVAUEHYE DARQOHPARQ R 9 LOAKHUIVKRXVHLO 3 DR $ OR FRQQHAMG \R

$7 7 ZKWKP HDQV\ RX DUHJHMQI DQDGGAHWZ IWKIQWHS 7 7 EGANWDAYDAMIQHS
VRWH6DQ) LDORAMR YD, $U-D %XWZ KDL \ RX Z DOWG VR VHOG SDANHWVVR 9 LON&H DQG
KHLYQRWDZ D\ VIQ3DR$ OR' 9LOWP D EHFRQWMIQWD P RYLQJ DURXQG 6P DWBKRQHY
\VHQG DQG UHAH.YHGDB RYHUWH, QWMUOHA7 KH DUIHDWLIQHG, 3 DEGUHWHY |, VO LOW&HJI
\P DWBKRQHDZ D VARQQ-AMG\R$7 7" 1 KD KHURDP VMRZKHH$7 7 GRAVQRW
SWRYLGHVHIYLFH' <RX Z DQWR \BOI\R 9 LOA&HI DQG GROMWFDHKRZ. KHLY FRQQHAMG VR WH
, QMOHN, QWILVFDVH \ RX QHHGWH, 3 DEGLHWVR LGHAN 9 LOW&HU DQG GROWADHKRZ



SDANHNVIHARKLP RUZ KHHKHLY FRQQHAMG VR WH , QM.OHAS VI LOAP RYHVILRP RQH
SRUARQR WHQHZ RIN VR DORWH WH, 3 DEGUHWDWLI QHG VR KLY GHYLFHFKDQIHY
GHBHQEQ) RQZ KHHLQWHQHE RINVRSRRI\ KHFROQQHPW VR WHQHAZ RIN

;3 DAGUHWHYWHH RUHDUHUHSIHMHOWAYH RN GFDAWRQ DQG \WIQG VR DI Q Z I WHQHE RIN
VRSR®I\ LQ DQH I RWYR HICE®IVXP P DU] DARQ P LOUVR Z KDAZ DVSWRYIGHG Z LW DUHD
FRGHVLQ WHWBBKRQHQXP EHIQI M VWP 7 KHXSSHUELWR WH, 3 DEGLHWV UHSURVHW
WHFRDUHJSUH L, WDAP RUIHVSHALF DAGUHWHYEHRQI VR 7KXV DQ, 3 UIRXWULQ WH

, QMOHNFRUH FRX@S LRXWWDI | LF EDVHG RQ ARDUVH SUH L HYDQG KDYH URXWALY/VIRZ DUG WH
SHUSKHY R WHQHE RIN LRXWEDHSE RQ P RIHJUDQX@UDGGUHWLQI RUP DWRQ DVWH
SDANHA JHAFRVHIVR WHUGHODARQ 7 KLY SUQAS®IR DIJUHI DELOW DTRZ VIRAWMY/\R
KRG DP RGHDMDP RXQAR LRXAWQJ LQIRUP DARQ DQG WISLRYLGH UHDFKDEL@N VR DD
GHVODARQV + RZ HYHU WH DELDW VR \XP P DU] HLVKLIK® GHBHQGHINRQKRZ Z HDKH, 3
SWHL[ HVDRIQZ I WHVRSR®I\ R WHQHE RN $V,3Y SWHL HVEHRP HP RIHVADUH
DQGDV,3Y XVDIHSURUHDMY WHHIARS\ R WHSUH L H DMIQHG VR GLIHHW
GFDARQVLQWHQHE RIN LOFUHDVHY 7 KLY WDQUDMYVR DQ LOFUHDHLQ WHQXP EHUR
XQTXHSUH L HVWDAP X\WAEH KDQGBG LQ WH QHE RIN FRUHDQG WILRXIKRXW7 R H WERW
P RIHSUH L HVRXWR WH, 3Y  VSDFH WP DIBUSUH L HY DIHXVHG DQG LQWRAMS | LRP

GU HHQNRFDARQVIQWHGQHE RIN 7 KLV LYV GRHVR XWI HDQ\ LGB DEGUHWHYWDADUH
DYDLOE®ILQ WH FXUHADTRFDWRQ R WH, 3Y  DAGUHW\SDFH 7 KHFKDEBIQIH LY WDAMH
JUDQX@USUH L HY DUHIADE D\ VXVHG LQ GADARQY WDWDLH HDM® DI UHI DG DARSRERI\
FROYH.IHOPHSRIQW 7 KXV WHJIWDQX@USUH L HVRIWQ P X\WAEH FDULHG WURXIK WH
QHE RINFRH 7 KHIWDQX@USUH L HYFDXVH D WL QU LFDQWOQRIHDHLQ WHQXP EHUR

SWH L[ HVWDWP XWEHKDQGBG E\ WHQHE RINFRH

7KHIHOMVR WLV SUIREGP  LVWHIDRAMDAKH, 3 DCEHMY DLHUHSUHVHOMAYHR ERM

GFDARQ DQG LGHIMIV 7 KHERFDARQ P XWEHVRSR®ILFD® DIQHG P HOQZ KL WH
LGHQAN VKRX@S LGHDT® QRWEH FROVADLOHG VR WHVRSRBR)\ 7 KH, QIMLOHADUFKIWRMUH KDV
DQ RYH.BOGHG VHP DQAF Z I WH, 3 DGGUHW |, 3 DEGLHAMAY LQ WHWDEMWRQDO QMOHN
UHBUHVHNERW WHLGHQWN RN WHHOGSRQADYZ HTEDVWH GRFDARQ DWZ KLFK WHHOGSRQW
FDQEHIRXQG 7RHDHWLYSLIREGP  WH LGHWA DQG GFDARQ Z RX@ LGHD® EH
GHRXS®GIURP HDRK RWHU 7 KH, 3 DEGUHWI RUDQ HQGSRIQAQHHGVVR VRBID KDYH

LGHQW LFDARQ VHP DQWFV DQG EHFRP HLQGHSHOGHIAR WHVRSR®RI\ DQG BRADARYQ <RX
QHHGDQHIGSRQW'  <RX QHHGWLY,' VR QRAFKDQIHZ KHQ WY DMIQHG VR DSHIRQ
VP DWBKROH VHIYHUFRP SXWLU RUDQ WILQJ HOHWDAL, 3 DEGUHWDE® / HAV FDODMLY
HGSROQW' DQ(," IRUIKRW

1RZ Z KHQWILVRSREILFDD [QGHSHQGHIN ,'  LVDYDIME® \ RX FDQ VRBHD LGHA
ZKRP \ RX Z DQWR VHOG GO SDANHW\R 7 KH, QMLOHAY UHSROUELDW LVVR GHIDYHJ
SDANHMVRZ KHHMHUWH( ' LVDAMIFKHS VR WHQHE RIN 0 D EHWH( ,'  LVDMIFKHG\R



\Z RRUP RIHG I HHASRQWRQWH, QM.QHNVEP DUBKRQHVKDYHP XGAS®IZ LLHDAW
DGRV WDWADQ FRQQHAWIR D FHTSKRQH FDULHUGQHA RIN DAMH\DP HWP HIWFARQQHRW\VR D
- L) LQHERWN 0 D EHWH( ," FDQEHU-DFKHS YLDERW SDKV 0 D\ EH\ RX FDQ JHAP RIH
EDQGZ LOM VRWH( ,' EHDXVHR WHP XOMS®IFRQQHARQVIMKDY 0 D\ EH\ RX FDQ JHW

P RUHUHIDELOW IRUWH( ,'  &RQHTXHO UDRKIQI WH( ,' LVDGIIHHMBUREGP WDQ
WDWR LGHOW LQI WH( '

,QWH/ RFDRU,' 6HSDUDARQ3WRRARO/ , 63  DURKLWRMUH WIHHFRQQHPARQ SRIQW I RU
DQ(,' DUHFDIDG LRXWQI GFDWRY RUS/ 2 &V 7KH VD ZKHHWH( ,'  LVE&FDWG RQWH
,OMOHNV7KH( ,'  LVWHSHIRQ\ RX Z DQWRVBIVR DOGWHS/ 2 &VDIHZ KHHWH( ,' LV
MG 7KIONR MINHWLY - DOH' RHQYHVLQ DFRUHUKRXVH Z IW VR R WHHA DABRHQW
VR KHIKRXVH 2 QHVIMHHAY FDEBG 0 DLQ 6WHANVDQG WHRWIHULY FDEDG:  DIBWHHN, QWL
H DP S®I WH(,' LV-DQH' RH DQGWH5/ 2 &VDHO DQDQG: Dm7KDALY \ RX FDQ UHDFK
- DOHIURP 0 DLQ6WHHARU:  DEBBWHHAS QI HWHUMAHHADTERZ V\ RX VR UHDFK KHUKRX\VH
0 D EH: DEEWHHAY FRQIHMG Z LW FDWVEXVD DLQ 6\WHANY FODU LQWDWDVH \ RX FDQ
JHAR - DOHIVKRXAVHI DAMUIRQI RQO DLQ 6\WHHN7 KHFRQAHSWA/WH\DP HZ LW \WH

, QM.OHNED. \ RX DLHLQ 6VBLEXANV DQG\ RX DUH ARQQHAMG VR WH FHIQHZ RUN DQG \WH
BVILEXANV: L) LQHERWN 3HKDSVWH: L) LQHE RN LVARQIHAMG EHFDXVHGR HVR
SHRS®IDUHZ DIFKLQ) WHUIDYRUWIYIGHRY <RX Z DOWRRG FRQOHAAMW \R\ RX FDQ WM
WH, QMOHAW RX DLHVXULQD WD RX Z DQAMHP VR VHOG WHUSCANHA R\ RX RQ WH

FHOOHE RN

© KDW RX DFKLHYHZ W WLV LGHD LY UHP RYLQJ ERW LGHQW LFDARQ DQG GRADARQ \HP DQARV
IURP WH, 3 DEGUHW <RX VHSDUDM@ERDARQILRP LGHAILFDWRQ <RX FDQ X\VHP XGAS®, 3
DEGLHAHV VR VRYHWILYSLREGP 7 KHWH, 3 DAGLHWHYDLIHXWHGDV( ,' V 2 WHJ, 3
DEGHAHVDIHXVHS DV5 / 2 &V $ GRYVIFHFRX@ EHDWMIQHS P XGAS®I( ,' VDVZ HTDV

P XOAS®I5/ 2 &V 2 UDGHYLFHFDQ EHDWLIQHG MVIA( ,' V' DQG DQHAE RUN LQ LDWAKPXUH
GHYLFHFDQ EHWH5 / 2 &VIRUWRH( ,' V

6 HSDUDAQ) WHVHP DQARV R LGHWN DQG GRFDWRQ LV WH I XQEDP HAWCFRQAHSWRUWH
IRFXVR WLV ERRN DQG WHDURKIWRMHR / , 63 7KLV GIYHIR LOQAUHAWRQ FKDQUHVKRZ

\ RX XVHWH, QM.QHWV/ , 63 DIRZ V\ RXVRURCP - XVHP XSG FRQQHPARQY DARQHWP H
DQG VFDBIWHFRUIHR WH, QMUOHNGFDDQ) WHFRUHR WH, QIMUOHAL FUXALDOVR WDAW
FDQJURZ DQG VXSSRUNMH QHZ HJDSSOFDARQVWDADHFRP LQJ Z LW WH SURTIHDARQ R
FORXG EDVHG \HLFHY

% WHP LG V WHFRRHR WH, OM.OHAKHDB WRXWV $ LIRX\WMLVDSIHHR



WM WDND@Z V COW SCANHVWR IEGZ TURP - D CDW VRXUAHWR D GO GAVWMLDARQ 7 KLY

GRAVQVP HDQWHFRHR WH, QMOHAUXSSRUMG RQD FRQQHAMG GHYLFHY $
LRX\WM GHVFUEHYD FRIPPARQ R GHYLEHV VRP HAP H/WRX\DQGVR GHYLFHV 6R DURXWM
SURYLGHV UHDRKDEL@V DQG GLLHPARQ R DQHE RIN FRIPPARQR GHYIFHV $ FRIPPARQR
GHVIFVLVIGHQAILHGE\ DQ,3 SWHL \RIRUHDAK,3 SIHL WHHP XWEHDURX\M $W
GUIHHMWMIH/R WHVRSRBRI\  URXWA/IRUP RIHRUGW/ JUDQX@USUH L HYDUHUHTXLWLHG

/| WH, 3 DEGUHW\SDRHLYZ HTRUDQ] HG SUH L[ HVDUHDIJUHI DMG LOR D\P DIBUQXP EHJ
R ELRDG FRYHIQJ SUHL[ HV Z KLIFK LQWHRY VKRX@E DIBRZ. WH, QM .OHALRXWQ) VEEGV\R
V=5

%A WHP LG V,$1$ KDGDWIQHS, 3 SWH L HVVR @UHRIDQ] DARQV DQG\WHH
RUDQ] DARQVP DQDIHSWIHP \WWHEHWZ D WH FRX@ 2 LIDQL] DARQV\WWMHE WHUEHANR
GB® WHUDWIQHS SWH L HVIQ Z D VWDADTRZ HS WHSUH L HVR EHDIJUHI DMG VR WDW
WH FRX@GEHXP P DU] HG LOWHQHE RINFRIH + RZ HYHU WH, 3Y  DGGHW\SDRHKDG

P RW® EHHQ DWLIQHG DQG Z DVDVADURHFRP P RAW $ Q0 XQXVHG SRUARQR WH\SDAH
KDG VR EH GV J UHI DIMG LOWR VP DEBUSUH L HYWIDWARX@ EHUHEHS® HG UHIDLGBWR

Z KHMHUWH. FRX@ EHDJJUHIDMG DQG VXP P DU HG ILRP WHUQHZ GFDARQ 7KH
VRSREILFDOBRADARQ Z KHHWHH\P DIBUSUH L HvZ HHUHGHB® HG Z DVXVXDD® QRAD
GDARQIRP Z KIFK WHSUH L[ FRX@ EHDJJ UHI DIMG LORWH@UWHJISWH L IMRUILODMG
IURP  7KLV@ANR DJJUHIDELOW UHXOMS LQ D@UHLP RXQAR HOARS\ 1Q WHGMMEXWRQ
R WH,3Y DGGAHW\SDAH , Q DEAMRQ WHIDQGRP GMMEXWRQR WH,3Y SWHL HY

P HDQMMH FRX@ QRAEHVXP P DU] HG DQG\WDWP DQ\ R WHH\P DIBUSUH L HVP XWEH
FOUUHG LQWHFRHR WHQHEZ RIN $VDUHXOWR WHVFDLAW R ,3Y  DEGUHAHYDQG \WH
LQRUHDMQI XVHR ,3Y  DEGHMAY WHFRH, QMOHALRXWQI VEE®IZ DV JURZ LQI DADI DWMJ
SDRHWDQ WH URXWLY FRXTS VX SSRUNDQG | DAWMUWDQ FRUHQHA RUN SURVLGHY FRXGE
XSIWDGHRXWLY $ GAQI P RIHKDUGZ DUIHZ W P RIHP HP RU WP SRUDU® \ROHG \WH
SIREGP EXWMZ DVDFDWDQG P RXAVHDRH <RX KDG R EHWP DUMUDERXWGEH-DIQJ Z W
WLV IDMR JURZ W DQG QHHEHG VR GR P RIHWDQ EUKWM | RUHKDUGZ DLIHXSIWDGHY

,QWHIDTR WH, QM.OHAS URKIWRMUHYRDUG |, $% DWHP EGGDWHAR H SHWIRU
DURXWQJ Z RINKRS LQ$P WMLEDP 7 KHJIRDOZ DV\R GVRXWWWIH LRXWQI VEEBIJURZ W
SIREGP DG VR WEUNHVFDURK JURXSVIQWH, QM.OHAE HAHDURK 7DW) RUAH ,57) R

H SERHVROMRQVDV TXLAN® DVSRWME®! 7 KHURVHDURK JURXSV GHAGHG WIDWEXLGEQJ D
GYHIR LQGUHPARQ LOWH URXWQ) M WP Z DVDIXQGEDP HBCFRQAHSVWMDKDG EHHD
GQVPXWHG GHDGHVDIR EXWZ DVVRR KDLG VR DGG VR WH , QM QHADURKIWWRAMUH + RZ HYHU LL
\ RX FRX@ LOHIWKHBYHIR LQGAUHPARQE\ GRQJ / RFDRU,"  DEGLHW\HSDUDARQ
LQRUHP HQEIE \ RX FRX@S UHEXFH WH GRDG RQ WH FRUHLRXAWQI VWP VRROHUUDWHUWDQ
FKDQILQI WH, QMOHADIFKIWRXHLQ DP RIHAMXSWYHZ D, 1\ RX FRX@S GR IWZ KL®
VXSSRUAQJ ERW(, 3Y DQG,3Y  HYHQ EHMA $PXDI WAZ DVDEVROWMY QHHADY \R
VXSSRUV3Y  EHDXVHWH, QM.OHAZ DVIXKQQQI RXVR |, 3Y  DEGLHAMAY



7KHLQ WHILDA |, 63 , QMOHN WDIWZ DVZ UWD $ 1HZ HILQHHY DARIMR
6\ VWPV GHYHERSHG WH DUFKIWRVUH DQG SLRRARY VR WD SLRRWSH HOLD LQWH\ HDU

% WHVSUQI R SI®RW , 63 QHEZ RINWZHHGB® H5IRUH SHIP HOMARQ 7KH
/,63 HIRWAMIIMG Z W KXQAUHGVR FROMEXWRQVE\ LQAYIGXDY Z KRKDG D SDMRQWR

\DYH DQG VFDBIWH, QIMLOHNE RRQ WL SLEWOHE RIN JUHZ VR KXQGUHGVR MWVLQ
FRXQWHY 7 KLVEHDP HNQRZ QDVWH/ |, 63 %HD1 HE RN

/63 FROWQXHG\R EHGHYHBRSHGLQWH, 57) UMADURK JURXSVWRXIK Z KHQ LWWKHD

EHCP HDQ, QM.QHA{ QILQHHIQ) 7DWN) RUAH ,(7) ZRINQJ JIRXS $VR WLVZ UWQJ
WH/ ,63 Z RINQJ JURXS LVVWEDRAAYH DQGP DQ XVHFDHYDIHEHQ) GHYHBRSHS

%HDX\H/ , 63 SUIRNGHDGYHIR LQGLLHAARQ | RULRXWQJ DQG DEGLHMQI MFUHDMVDQ
RYH.D QHE RN Z KHHWHFRUHURXWAY| RIZ DUG SDANHAVR 5/ 2 &V DQG WHRYHUD

IRZ DLGVSDANHMR (' V %HFDXVHWH( ,'  DWLIQHG VR DQ HOGSRQWADQ EHFRQWEQNDQG
WH5 / 2 &VFDQAKDQIH DQDMUDCP RELOW | HDWUHLYWHUHXOV2 QHR WHP DQ. X\H
FDVHVIRUXMQI / , 63 LVWHEDMF VXSSRUNVRU( ,' VP RYLQJ DURXQG :  KHAHJ

\P DWBKRQHY YLWXDCOP DAKLQHY SURYIGHJWR SLRYIGHUURDP 1QJ HWHUSK\ FDCRULQ WH
FRXG RU,R7 GHYLFHV DEDHDAWIQHS (' VZ W FKDQILQI 5/ 2 &V

/,63 LVDQRSHQ SLIRRFROYID RSHY WEQCDGVIWRP WH, ( 7) $@Z RNSHIRWP HGLIQWH
SDWIYMQ\ HOWV/ KDV EHHQ Z W SXEQWKHS VSHAL LFDARQV DQG RSHQ VRXUAH

P SG&P HMRQV /,63 LVIUHIWRP ,35 EHDXVHWHRWILQDOGW.I QHY EHIHYHG WDW
ZDVWHERWZ D VR EUCY , QMLOHN RREZ L@ RUVXAK D \WKDLPE®I RMMADOHVRXUAH DV WH

, QMLAV

<RX ADQILQGWH/ , 63 5) & VSHAILFDARQVDQGZ RIN LQ SIRILHW, QM.QHW LDWDW
KW8 CDBADMNHUIHAVRY ZJ @S 3XEQDF GRP DLQ RSHY VRXUFHLP SGP HOWWRQVDH
GRDMSDAKWE  ZZZ JIMWXE FRP 0 DQ\ YHOGRWKDYH/ , 63 SLRGXPAR IHIQIVZ W D
Z HDOM R LQIRUP DARQ MGHZ DUH Z KWMSDSHY DQG P DINHAQJ P DMUDY

, P SGP HMMRQVR / ,63 KDYHEHHQ SXWQ UIRX\WAY VZ WWKHY WP DWBKRQHY YILXDO
P DAKLOHY XQQLQJ YIWMDOVZ IMKHY DQG WP DEBUGHIFHV @NHS5 DVSEHW 3LV /,63 KQVIQ

P DQ\ FRXG SLRYLGHY/ DVZ HIDVLQ FROELOHWKQR®I\ RQDYDUHN R RSH.DAQJ
VP V

$ 1 WUWHURXWQI Z RINKRS LQ$P MML.GDP  MEHFDP HHYLGHQWKDVWHYH.DO XQGEDP HQEO



DSSAFADARQVZ HHDYDLME®IIRY/ |, 63 EH RQG WH DSSQFDARQV WD XHBG WHRUWILQDO
P RAYDARQIRUWH/ ,63 ZRWN 7 KHRUJLQDOX\VHFOVHY GAYHRSHG IURP WH URX\WAWY
ZRINKRS 1Q$ P WMLCDP ZHH

15 HaXAQJ) WHFRUH RV IRXW WEGIVI H

3 UHYHOAQJ P XGAS® FRQQHANMG VWY P XGAKRP LQJ 1URP DAGLQJ P RIHURXWAVLQ WH
FRUHURXWQJ M WP EXVWP DNLQJ P XGAKRP LQJ HDMHUVR P DQDIH

+$ @RZ LQI MWAVVR NHHS WHUDGGUHAHY DQG HOM® P RYHWHUMMW FRQOHARQVILRP RQH
\VHUYLFH SURYLGHUVR DQRWHJDQG HOFRXUDILQ) WHXVHR SURVLGHULQGHBHIGHMDGALHAAY

%HDXVHD GYHR LOGUHAARQ LQ LRXWQJ DQG DEGHMQI LVIQWRGXFHS Z W/ , 63 ('
DEGLHAHY DLHQRANQRZ QLOWHFRIH 0 RWMR WHHOARS\ H IMVIQWH( ,' DEGLHAHY \R

U WH AQEHUHP RYHGIURP WHFRWHURXWYY WHUHP DLQLQJ DAEUHW VSDRHHDQ EH
\XP P DU HG Z HODQG WHM] HR WHURXWQJ WE®V Z LOEH UHEXAHG LI QU LFDQAD

6P LOUWD RQHRUP RIH5/ 2 &VP D\ EHDEGIVR UDFK WH( ," V DQG WLV DWRADARQ
GRAVQWWHTXLLHWDADQ, DEGMRQDCS / 2 & WM EHKHTE LOWHFRH 6RP XGAKRP 1QJ LV
DRKLHYHG Z IWRXWQRXULLQI DQ\ VFDBIFRWZ KHQ GFDRUDQG, ' DUHVHSDLUDMG DQG \WH
(,' VDIHUP RYHGIURP WHXQGHOLQI FRIHQHZ RN

' XHVR WHLOGLUHPARQ XVHG EHE HHQ LGHOW DQG GADARQ P DQ\ Gl HHWVSHYR
DEGLHAMQI FDQ EHXVHG RQWHHGIHVR WHQHE RN LQWH/ , 63 WA GlLTHHOWURP

Z KDY XVHG LQWHFRIHQHE RIN 7KHHRWMH / , 63 IWVFRXG X\H, 3Y  SUYDWDGGHWHY
RU,3Y VWM GADCDGGHAHY DQGWH. FDQ EHNHBVWHSDUDMIURP WHFRIHIQWHURZ Q
YIMDOSUYDMQHE RNV 931V 7 KHVH SUYDW DEGUHWHY FDQ FROOHAMMY VI HKHU

Z IWRXVWKHFRUIHNQRZ LQJ 7 KLVP HDQVWDWAKHRYHUD: QHA RINVXSSRUV931 VZ LW DQ\
DCGUHW \MAKPMUHZ KLBIWH FRUHQHE RN VALRXWA SCANHA VR WHS / 2 &R WHVIWY

( YHQ G HHIWDGGLHWI DP LOHVFDQ EHXVHG RQWHRYHM, WDQ Z KDALY XVHG LQ WHFRH
QHE RN DORNQRZ Q DVWHXQGHUD  6R\ RX FHDMDE®QGILRP WHXVHFDVHVDERYHWR
P DNHQHZ XVHFDVHV ) RULQWEQRH / , 63 VMWVDIHDAMIQHS, 3Y (,'  DEGHWHVZ KIBIWH
XQGHM GHIYHYSDANHMR/ , 63 MWVXMQJ ,3Y 5/ 2 & DAAHAY

OHDXVH( ,' VDUHLQGHSHQGHOWURP WHFRH WH FDQQRWP RYHRQO [URP RQHVHIMFH
SWRYLGHUVR DORWHU EXVWIKH. P RYHDQ\ Z KHHDQG JHADMIQHG QHZ 5/ 2 &V

G QOP LFD® 7 KHHRUH DIXVHFDVHY SUHYLRX\W GHVAUEHG DOR SLRYLGHP RELON VKSSRUV
DANH\VEP HWP H ) RUH DP S®i D YHKLEBIWDAGLYH/RQDKLIKZ D LVDWLIQHS D
SURVGHULQGHSHOGHOW( ,'  DEGHWILRP WH YHKLFILGHOWLFDARQQXP EHU 9,1 7KLV
DGGUHW LY QRARXVE®I DQGNQRZ QE\ WHFRIHQHE RWIN © KHQWH YHKLFBIGUYHVE\ D



URDG MGH XQW568  IWHXGVEWWDWKHS 68 |REZ DGV XSWMHP \RWH, QMOHNV
LQWIDWMXAMH $ WKMHVEP HWP H WH( ,' JHWDELQAQI Z W WH5 68 5/ 2 & DEEHNV
VR SOANHW DUHWIHXUWHS TLRP. WH, QMUOHNRWHS 68 DQG I R DUGEHG VR WH YHKLF®H

<RX Z L@ LQG DDRIVR XVAVIRU( ," VDQG5/ 2 &V 7KH FDQ UHSUIHVHIMOHZ HUWSHVR
LQIRUP DARQ ) RUH P S® DQ( ,' FDQEHDFKDIDPMIMAMQI LGHQAN LQJ DVHYLFH

SHYRQ RUAW QCP H IRUH DP SG®! <RX LOGWDAB / 2 &VFDQ EHIHR FRRUAQDMY
GHVAUELQ) DSK\ MFDORDARQIRUDQ( ,' 5/ 2 &VFRXTS DOR HOFARGH D SDW WDWD SDANHW
P D WOYHOHILRP RQH(,' VRDQRWHU

| DMJPKDSWLY GRVAUEHIQMP SBIWLP VKRZ (,' VIHNELQAQIVZ W 5/ 2 &VDQGKRZ
WH DIHWRUHSLQDO DSSIQI ' DEREDVHE\ WP 7 KLVERRN H SBRUHVKRZ WHO CSSLQJ

' DWEDVH6\ WP SURYLGHY\FDBI I RUELAIRQVR DEGUHADE®I REMPWRQ WH, QM.OHAE)
XVQJ D SX@EDVHG DESURDAK YHIXVD SXVK EDVHG DSSURDAK WIDAMH, QUMLOHAFRIHX\VHY
RGD

7KH, QMOHADUAKIWRMUHLO SOFHWRED. P XWAKDQGBIDA ,' VDQG5/ 2 &VIQIWFRH
DQG WHH RUHFDQQRAXSSRUMMHHP DO\ URDP LQJ DEGUHWEE®! REMPN DAQHDUWH \VFDB!
WDWKHOYHIR LQGULHPARQR! / ,63 RIHY 7KLVERRN GAVAUEHVKRZ DFRHWFROARCDQG
SRIA DUHVXSSRUMG YLD DFFHWVR\WHO DSSLQI ' DEEDHE\ WP, WEHRP HVHLGHQW
KRZ WHO DSSLQJ ' DEEDHGE\ WP L FHQADT HG | RUDFRHWEXWEHS®R HGLQ D
GMMEXWS | DVKLRQ | RUMAD®I DQG VHRXUW

7KHO CSSLQ ' DWEDHGE\ WP DQGKRZ VR DFRHWIVDLHSDUAR WHFRQARCS@OQHGHIQ
IRU/ ,63 +RZ (,' VIQSDANHNJIHAP DSSHG\R5/ 2 &VDQGWHQ | RZ DUGHG LQWH
XQGHM FRHQHE RINLYSDUAR WHGDW SOQHGHLIQIRY/ , 63 / DIMURKDSWLY FRYHULQ
GHAELCR KRZ ERW R WHHGHLIQVZ RN



# + -~T - #§ /0-

7KH/ RFDRU," 6HSDIDARQ 3WRRARO/ , 63  HODE®V WHIXQGDP HWOQRARQR
\HBOUDAQ) GFDARQ DQG LGHOAN |, WERAVMR B\ SUIRVIGLQ) WHQHFHADL FROWRCDQG GD
S@QHP HAKDQLWP VR VXSSRUAD GMMEXWMG GLHARY R \WHP DSSIQIVEHE HQ

LGHQAARY DQG GRADARQY

7 KLV AKCBWUGHVRUEHY WH FRQWRCDQG CDVD STQHDUAKIWRMUHR / |, 63 LOWHFRQM WR

LW | RXQGDARQDOSUQAS B DQG WHULP SCFDARQVLQ HODEQQ) QHA RINQI VHILEHVWDW
DXIP HQWMH I XQRARQDDW GHIVHHG E\ H LMAQI QHZ RINQJ SLIRRFRY

>

, GHOW DQG GFDARQ LQ QHE RINQJ DIHDNLQ VR Z KDW RX Z RX@S FROMGHUWHHFRQA-BW
VR EHLQ\ RXUGDLO @H , Q\ RXUGDLO @H \ RXULGHMIV LV XVXD®D UHSUVHIMGE\ \ RXU

QCP H DQG\ RXUGFDARQ LY XVXD@® UHSUHHIWG E\ DVWHHADGGLHW 6WHHAADGGLHAHY

P D FRUHSRQGWR\ RXUKRP H RIILFH SDUHOMIKRP H DQG\RRQ : KHQWRP HRQHZ DQW
VR VHOG DILUVIRUBGIWUVR RX WDWBHIRQ GRRNVXS \ RXUMMHHADGGUHW DQG XVHV WL
DCGLHW VR LOWKPANKH P DLOVHYFHZ KHHVR GHIYHUWHJILW) LRP WDWSROQWRQZ DG
WHP DLOHIYLFH URXWV WH SDRNHAEDVHS VRBID RQ GFDARQ 7R REVILQ\ RXUDGGLHW WH
VHQGHUXVXD® GYHDIHYD ALHARY VR GADM\ RXUDGGLHWE\ MHDURKLQD 1RU\ RXUQDP H
, QWHP DO WP H DP S®I WHSKRQHERRN LVD@NHY ALHARY WDASHRSBIXVHWR I LQG
DEGLHAHVI RURWHYWH  QHHG VR VHQG SDANHV R

$VAVPXWHGLQ&KDSWU 3/ ,63 DQGWH) XWILHR 1 HZ RINQJ * DEGLHAHVR KRW
FRP SXWLY/LQ D GDVD QHZ RIN KDYHWDAMRQD® FRQYH HG\VE RVHWR! LQRP DARQLQD
VQI®IDEELHW WH KRV LGHWA DOG LW GFDWRQ $ VD FRQVHTXHORH \ RXUFRP SXWIV
;3 DEGLHWAKDQIHYZ KHQ\ RX FRQQHAWR WHQHZ RIN DAKRP H DAWHFR IHHVKRS RUDW
\ RXURIILFH + RZ HYHJ WHLGHQAV R \ RXUFRP SXWUDQG LW DSSTFDARQY GROWAKDQIH
GXUQ) DIDKHHGADARQ FKDQIHY / RFDARQ DQG LGHOWN DLHUD® VI R BRHD FRXSBG
\ HAQGHSHQGHMBLHAHVR! LQIRUP DARQ DV LAXNVADWG LQWHP DO VWP H DP S® 7KH
WDAMRQDCP HMRG R DEGLHMQI XVHGLO , 3 QHE RNV KRZ HYHU EGRGV GFDARQ DQG
LGHAV LOWR DMQI®I DEGLHWV QOP HVSDHH



/63 SURSRVHVWHVHSDLDARQ R GRADARQ DQG LGHWA LOR \VE R VHSDUDMQEP HVSCAHY
T, GHOWN QDP HVSCHH

+/ RADARQ QCP HVSDHH

1 H& RIN KR DUHUH HLHG VR DVHOGSRQWLQ/ |, 63 DQG DUHDWLI QHG DAGLHWHYLQ WH
LGHQANV QDP HVSDRH :  KHQ QHE RUIN DEGLHAMHYS@. WHLGHWIV LR® 1Q/ , 63 WH. DUH
FDXBIG HOGSRQWGHAILHY (,' V DQGWH P DNHXSWH( ,' QDP HVSDRH 7KHH
DGGUHWHY DUH HTXLYDBOWR WH SHIRV QOP HLQWHP DLOK VWP H DP S® - XMAINHWH
SHIRQVQDP H WHHDEGHAMAY GR QRABLRYLGHHORXJIK LQI RIP DARQ VR UHDFK WHSHIRQ
RUHQGSRIQW7 KHHRIH WH. DUHQRWKVHG VR URX\W D SDANHVAYR D GHVAGQDARQ EXVDLHXVHG
DVDNH WRI1LQG WHGHLHG GFDARQ LQ RIP DARQLQ DALHARY WDAP DSVLIGHIANV \R

GDARQ

7 KHQHE RIN GHYLFHV\R Z KLFK KRWV DMIFK DUH DAL QHS DEGLHAHY LQ WH GRFDARQ

QOP HVSDFH VAENH EXLABQJIV DUH DM QHG DVIWHHADGGLHWLQ WHP DO WP 7 KHH
DEGLHAHY UHSURVHNBRFDARQ WH. DUHHTXLYDBOWR WH VWHAADGEIHAHYLQ WHP DO
I WP H CP S®IDQGP DNHXS Z KDAWNQRZ QLQ)/ , 63 DVWHLRXWQI GFDRU 5/ 2 &
QCP HVSDRH $ GALHWHVIQWHS / 2 & QOP HVSDRHDUHIX@ URXVEE®! MOVAINH WHAHAN
DEGUHAHVDLHIX@ IRXVEEBILQWHP DIOX WP 6R DIQHE RN GHYLFHV SDUARLSDAQ] 1Q
WHS5 / 2 & QOP HVSDPH DUH DE®IVR VHQG SDANHV R HDORK RMHU 7KH5 / 2 & SDRHZ LW LW
DWRADWG URXWQJ SLIRRFRY DQG QHE RN FRQQHRAMW LV HTXLYDBIQWR WHP DO \IWP
Z IW DOR IWSHRS®! LRDGV WKAWW SOOHY GMMEXWRQ FHOWLY DQG SRWIR ILFHY
GHVLIQHG VR WDQVSRUASCANHV [ LRP ROHEFDWRQ VR DORWHU 1URP RQHVIWHHADGGLHA\R
DORWHU

6P LOUVR WH LRBIWH SKRQHERRN SO\ VIQWHP DIOK WP/ ,63 P DLOQAIQVDALHARY
R LGHWAHY DQG WHUFRUH/SRQGQI GFDARQY EDUFDD / ,63 P DLQMIQVDGLHARY

P CSSLQI WH( ,' VSDFHVRWH5/ 2 & \SDFH / , 63 DVD SURRFROGH LOHY DODMH QHRHWDY
LIQDIOQ VR SROXMMWLY GLHARY  NHHS WKSCDMS DQG HODEGIWHQHE RINHDP HQW

VR FROXOWHAUHARY DQG UHWVROHWHGFDARQR (,' VR LOM AW

/,63 LV D SLRRAR] REXVHG RQ WHVSHAL LE VMN RN KDQGDQ) WHGDEEDVHZ KHHLGHAN
DQG GRADARQ QDP HVSCFHYDUHP DSSHG VR HDRK RHU WHH RUH WAQIAD LRXWQJ SLRFRO
DVWDEWRQDE GHLOHG 5 RXWQJ DQGIRZ DUEQI R DM SDANHN X@P DMD FROWOXHWR
EHWH UHVSRQUELOW R WDGEMRQDOLRWQ) SIRRFRYLQWHS / 2 & QCP HVSCFH / , 63

DXJIP HOWWHHSIRRFRYE\ DAALQI D@ HIJR QCP HVSDFHKDQGDQU WDWHODEDY

I XQPARQDODW WD RIMHZ VH AL | LEXAWR SURFXUH QDAYHD 1O WDGMRQDORXW
SIRRRY YHDXVHR WHVHSDUDARQ R WH QPP HVSDHHY DQG WHUGBRVHHRXSIXY Z IW



EDVF LRAWQJ DQGIRZ DLEQ) WHGH LQMRQR ERW (,' VDVZ HTDV5S/ 2 &VIVH WQGHS
EH RQGMP S®IDEAHMQI R IQFXGHSRIA VHP DQWFRYDQG RIKHUP HEGDE \WDANHODEDY
IXQPARQDDN \XFK DVKRWIP RELOW @UIH VADBIVHIP HOMARQ WD [ LF HILQHHUIQ
GRDARQ OZ DIHSRIAHY GADARQWORN.QJ VHIYFHY DQG RMHIVHIMFHVLQ Z KLIFK
FRUHDAQJ VRSREBILFDOBRADARQ VR LGHOMN SURYLGHY D XQLTXHDGYDQWIH 7KH

LP SQFDWRQVDUHI DUUHDRKLQ) DQGP RMD DQFKRUHG LOWHQRWRQ R EHQU DEGIVR KDQGB!
LQIRUP DARQ LQ WHFROW WR WHQHE RINVRSRBRI\

2 QHLP SRUEQWP STFDARQR WHVHSDUDARQ R GFDWRQ DQG LGHIAN LV WDAMH LRXWQ
WDWKDQGBNVWH5 / 2 & QDP HVSDRHLYUHIHYHG I LRP KDQGDQ) WHHIARS\ LOWRGXAHS E)
WH GLYHIHXVHIGQHA RUNV DQG GHYLFHY WDWARQQHRAWR WHGQHEZ RIN ' LLTHHWOHA RNV
DQG GHYLFHVARQQHANQ D YDUHN R Z D\ VDQG XVXD@ Z WRXWHIDLG VR WHLP SDRAR
WHUFRQQHPARQ VR WHFRUIHQHE RN 7 KHWEW LHIDMG VR WH XVHIQHE RINVDQG
HOGSROWGHFHVIQWH( ,'  QDP HVSDRHFDQ EHXQWAXPMUHG DQG YHY @UH 5 HIHVIQJ
WHFRHQHE RINILRP WHUASROMELDN R KDQGDQI WH( ,'  QDP HVSCFHDMRZ VWH
5/ 2 & \SDRHLQ WHFRUIHQHE RUN VR EH VAKPXUHG LOQ WHEHWMBRWME®IZ D, Z KL®

U-P DLQLQ) WIE® DQG KHPH UHIDE®

/63 HODE®NZ KDALY EURDGD UH HILHG VR LQ WHQHEZ RINQJ LQGXVIA DVDQ RYHD)
YJUXH  LOVAMDM/WHP DQHBP HOVR DQRYHUD VHMFH , QWA R SOQHVR
| XQPARQDDW HDE®IDQ RYHUD QHA RN

+9 LLXDOQHE RN LQWHRYH.M. SO

17 IDQVSRUAHA RINLQWHXQGH.M. SOXH
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Underlay Control Plane

) LIXUH ) XQPRQDO&RP SROHOWR D1 HEZ RN 2 YHJD\

7KHXQGHM SOQHLYDWDEMRQDOHZ RN Z KIFK SURYLGHY FRQOHAMMW EHE HHQ



QHE RNGHVIRV IRXAWLYY DQGVZ MWKHY  EXWAMITAL. DLHR WKH HOGSRLIQW WDADMIFK VR

WHQHA RNHIIHY 0 XOMDWKLQJ DQGURMOIHAR DIHRSWP 1] HGLQWHXQGHM QHE RN

Z W Z HDOXQGHIMRRG WDGMWRQDORXWI P HMRGV 7 KHXQGHUM KDQGBV IRXWJ RQO
EHY HHQ5/ 2 & DEAIHAMY

7KHRYHUD. S@QHLYD YLLMDOQHE RN VHIYLFH WD GHOYH HG RYHUWHVRS R WH
XQGHM QHEZRWN 7KHRYHD\ [XQPARQDDIW LV HODEBG DANHHEIHVR WHQHE RINRQO
7 WDl LF EHE HHQ KRV LYV \YQQHDIG EHE HHQ QHE RIN HEIHGHYLFHY DRLIRW WH XQGHLDLQJ
FRIHQHZ RIN 7R GHMP LOHZ KHHVR WQQHOMHWD | LF\VR \WHHGIHGHFHVQHHG \R
REVILQ WHLQI RUP DARQ UHJDUELQJ Z KLFK HEIHGHYLFH D SDUARX@UKRWGHMODARQ P D
EHFRQOHAMG\R 7KLY SURFHWR P DSSLQI LGHMIV VR GRRDARQ VR HOFDSVX@M WD | LF VR
WH GHMODARQ GFDARQ LV R WQ UH HILHG R DVP DS DQG HIFDSVXOW

7KH/ , 63 1XQRARQDOW LVHCEGG P DLQ® DAWWHHSIHVR WHQHE RN ) IRP \KH/ , 63
SHYSHAYH WHHSIHGHFHVZ KHH/ |, 63 LV HQDE®ISE DUH UH HILHG VR DVVWQQHOLRXWLY
OHDXVHWH LRBIR WHWQQHILRXWULY GLUHPARQDO LQI LMW WWQQHOLRXWLY |, 75V DQG
HI UHW\WYQQHOLRXWAY ( 75V DIHXWHG UHHUIUQD VR WHLQIUHWARWH/ |, 63 RYHUD DQG
HILWWIWRP WH/ ,63 RYHM WHSHARYHY |, \WVFRP P RQVR WHWHJIHOHDOLRBIR DQ
HEIHGHMFHHHIHG VR DVDQ[ 75 Z KHQ GLHRARQDOW LV QRALHBIYDOQW7 KHURBVDQG
UHSROMELOAHVR WHGLTHHIMWVSHYR! [ 75 VDUHGH LOHGLQ P RIHGHELODWULQ WH
3/,63 5RBV VHAARQR WLVFKDSWL EXWAMY Z RUM QRAQI DALY SROWKDALHTXHIAQJ D

P DSSLQI DQG HFDSVX@MAQ) WHWDILEDUH, 75 I XQPARQY

$Q,75 XVAV\MQQHYVR HOFDS\K@M( ,' WD I LF DQG WDQVSRUNMRYHUWHS / 2 &

XQGHM ) RP WLVSHISHARYH WHHLYDQ LQQHUKHDGHULQWH( ,'  \SDFHDQG DQ RXWMU
KHDGHUWDWKVHVS / 2 & DEGLHAHY 7KXV DQ, 75 FDQ HOFDSVX@MW | LF 1RUDQ. WSHR
(,' DEGUHWIDP 1O LORMQQOHYXMQI DQ WSHR 5/ 2 & DEGUHWILP 1O ) RUH DP SO
,75VP D HOFDS\WWO@MWDIILFIRU,3Y (,' VXMQI DQ,3Y RXWUKHGHJ RU, 75VP D\
HODSVK@MWD ILFIRUO $& (,' VXMQI DQ,3Y RXAMUKHDGHJ $Q FRP ELQDARQLY
SRME®! LQWHRY DG GRVQRAD HAKHZ D\ LQZ KLFK WH/ , 63 FRQARCB@QH
RSH.DMV

>

$VP RELOW DQGUFK P HEGCDWEHRP HWHQRP LQWH(,' QCP HVSDRH WHVFDBIR WH
(," QDP HSDFHIWRZ VH SROHWDE Z KLBIWH DCELDA VR VXPMUHWHQDP HVSDPHDQG
\XP P DU] HIWDURXQG VRSR®RI\ ERXQGEDUHY GMDSSHILYY 7 KLY EDVFDE P HOQVWIDAMH

(,' VSDFHLY ILRP WHSHISHAAYHR WHHSIHGHYLFHY DI @WXQUMKAMUHG DOG @UH
QDP HVSDFH 7 KXV WHHEIHGHYLFHVEHQH IWURP \VHBRAYHD GRZ QERDGELQ) RQD \WH WM
QHHGEHG VR VXSSRUNMHFRQQHPARQVWH. P XWAVHIYLFH ) RULQWEQFH Ll DQ HEJHGHYLFH



VHIYLFHVRQ® FRQOHAARQV\R (' VLQ D SDUAEX@UVKEQHAMWY R MBI XVHVR WHHGIH
GHYLFHVR REVILQ GFDARQ P CSSLQIVIRURKHI( ' WKEQHW , QI DAMKHHEIHGHFH
SUREDE® GRHVQRAKDYHHORXIK IRZ DUELQI P HP R FDSDAW R KRT DIDMDNADAM

/', 63 DEGLHWHYWHVADBIFRQAHIQVR WHJIWRZ LQJ (,' VSDFHE\ XMQJ DGHP DQG EDVHG
P RGHOMDADQRZ V, 75 VR GRZ QBRDG RQD WHLQIRIP DARQWH. QHHG LDMHIWDQ WH
SXWK P RGHOXVHG LQ LRXWQJ SIRRFRY

7KHGP DQGP RGHOKDW , 63 X\VHVLVMP LOUWRWH' RP DQ1DP HE\VWP ' 16 P RGHD
IOMADMGLQ) LIXWH ~ 7KH' 16 P DQDIHVWHP DSSLQJ EHE HHQ DKRMIVKXP DQ
U-DGCEGIQDP HDQG LW, 3 DEGLHW , Q' 16 DKRWTXHIHVWH' 1 6 RQD Z KHQ IMOHGY
WH, 3 DEGHW XWHGDVWH( ,' 1Q/,63 IRUDKRWEDP H DQG IMADRKHYWHUHVSRQH
IURP WH' 16 /,63 XVHVDMP LOMUP RGHOR IRRYHKRWY3 DGGHAHY LGHWIV RU( '
DOG REVILQ WHDGALHWVR WHUFRQQOHPAAQ) LRX\WU GADARQRUS/ 2& ,QWH/ ,63

P RGO @\HWH' 16 P RGHD WHO DSSLQJ ' DEREDHGE\ VWP LV TXHIHG RQGHP DQGIRU

\SHAL LF GHVAGQDARQY DOG RQO UHBYDQWQ RUP DARQ LV FDFKHG

[Who is lisp.cisco.com]?

> o |25,
RSt h Server kg

URL Resolution
[153.16.5.29, 2610:D0:110C:1::3]

[Where is 2610:D0:110C:1::3]? LISP

LISP 'ﬁ LISP Identity-to-Locator

Mapping |  Mapping Resolution

Router h
System
[Locator Is 1256.107.81.169, 128.107.81.170]

)yLXWH  /,63DQG' 16

7KH/ ,63VGHP DQG DQG FDRKHP HKDQMP LV LAXWADMS LQ P RIHGHELAQ) LIXWH

* HOHD® DQ,75 GRAVQRASRWHWDGFDORRS\ R WHEFDARQ P DSSLQIVIRUDEY ,' V
WDAWP D EHUHTXUWHS VRVHQG WO ILE\VR 7KXV ZKHQDQ, 75 UHAHYHVWDIILE IRUD
SDUARX@U( ,' GHVAQDARQ MHTXHMWWHP DSSLQI | RUMHGHMODARY (,' 1LRP WH

/ ,63 0 DSSIQJ' DREDVHE\\WP \WH/ , 63 GDEEDHWDNFRQELOVDIDMHP DSSLQIV
7KHO CSSLQI ' DWEDHE\ VWP UHVSRQGVVR WKLY UHTXHAAZ LW WH UHBIYDOWP DSSLQI DQG
WH, 75 WHQ FDRKHVWLVP DSSLQJ LQ IWIRZ DUELQI WE®! 6 XEVHT XHIWSOANHA VR \WH



FDPKHG GAVAQDARQ DUH HOFDBVX @MW VR WHS / 2 &\V/VSHALLLHG LQ WH FDRKH Z LWRXW
WLIJHIQI DQHZ TXHY VRWHO DSSLQI ' DWEDH6E\ WP 7 KHFDRKHG P DSSLQI P D,
WHHUORDQ(,' IRUDMQIGIKRMRURDQHIALH( ," SWHL : KHQWHP DSSLQJ LVIRUDQ
(," SWHI WDILFVRDQ GHVAQDARQ FRYHHGE\ WHFDRKHG(,' SUHL QRERQIHU
WLIJHWDTXHY VRWHO DSSLQI ' DWEDHE\ WP EXWKVHYWHFDFKHG | RZ DUE.Q) HOM
R HOFEBVX @M WH WD | LEVRWHS / 2 &V \VSHALLHG LQ WH FOFKHG P DSSLQJ

£ LISP Mapping DB

{© | mrr———
X 3
Y N

LISP MS/MR

) LIXUH  / RADARQ5 HROMRQRQ' HP DQG

) URP DQCP HURVRO\ARQ DQG FOFKLQ) SHYSHARYH /|63 SUAWHIWP DQ\ MP LOUMHV\R
WH' RP DQ1 DP H6\ VWP 2 QHR WHP DQGUIHHPHVLVWDW 1 6 RSHDM/\VRBD RQ
IXQ@ TXDULHGGRP DQQDP HY ) 4" 1V ZKHHVWH/ ,63 (,' \SDFHLVP DGHR

QHE RINDGGHAMY ,3 RUO $& WDWDHDXIP HOWG Z LW P HEGDE UH GRAQI VHRXUW RU
VHIP HQBARQ FROWM W7 KHRMHIVDDHWGL T HHOPHLYWDW |, 63 LOFOXGHVDVHIHVR

P HKDQM\P VR WL JHIXSCOWMV\R H MAQJ , 75 0 DS &DFKHYUDWHUWDQ Z DIMQJ | RUWH
FOFKHV\VRH SLLH

) RU/, 63 WRHIHAAYHD SIRVIGHWHWHXYIFHR DG DQG EDVHG RYHUD, \WDWHSDUDWMY

GDARQIRP LGHOMN FHILQ | XQPARQDOLRBV P XA MAS 1HZ R WHVHIRBVZ HH
GRHD LOMRGXFHE LQ WHGHAUSWRQ R WHI RXQEDARQDOSUCAS®VRI / ,63 7KLV
VHRARQ | RUP D HVWHGH LQWRQ R WHGL THHIWRBY

0) ' *0/ -.

7 XQQHOLRX\WAY DUHWH QH/E RN GHYLEHV DKHHGIHVR WH/ |, 63 QHE RN 7 KHVHURXWMLY
SHIRP \WHHIFDSVK@AWRQ DG GH HFCBVXMARQR! (,' WOILELQWRS5/ 2 & DEGHMS



VMQQHY 7 KHVHLRXWLY DOR DUH UHVSROVE®H | RUSRSX@WQJ DQG TXH LQJ WHO DSSLQJ

' DREDHGE\ VWP %DVHGE RQWHGELHAARQR WO ILE DVMQQHORXWUP D DRADVDQ LQIUHW
QQHOLRXAWURUIMP D DRADV DQ HI UMW/ \MQQHILRXWAJ Z KHHWHWLP V1QJ UHWDQG

H UAWHHOWRWH/ |, 63 RYH.D

0 RWYMQQHILRXWA DLHXVXD@ GHSMR H3 FROFXULHM® DVERW , 75 VDQG( 75V 7KLVLY
WHP RWARP P RQ G-S®R P HOWAHQDUR DQG D URXWULQ VXAK DFRQILIXUDARQ LV RIWQ
WHHIHG\WRDVDQ[ 75 + RZ HYHJ LQVSHAILF FDVAY WHDELOW \R G-B® ( 75 |XQRARQDOW
LQGHSHQGHWLRP |, 75 IXQPARQDDW LVUHTXILHG 0 RWY , 63 GREXP HMARQ \SHAILFD®M
WHWEQGDLG \SHAI LFDARQY XVHVWHWLP V, 75 DQG( 75 GMAQRD VR DYRGDQ \RUAR
FRQXMRQ 7KLVERRN Z KLFK GHVAUEHYWH LRGNV \VHSDLDMY  DEKHHYVR WIDABLDRAFH EXW
\ RX KRX@ NH-S LQP LQGWDWKH DHXVXDD® GHS®R HG NRLQWD

)'- .. 0)) ' *0/ -.

,75 VDIHWHHOA SROQAR WDIILFILRP WH/ |, 63 MWILORWHRYHD, ,75VDH
UHVSROME®1 I RUTXHU LQJ WHO DSSIQI ' DEEDVHE\ WP VR REVILQ GFDWRUP DSSLQIVIRU
(,' VIRUZKIFK WH UHFHYHWDIILE |, 75 VXVHD/ , 63 P HMIHNQRZ QDVDO DS 5 HTXHW
VR DAXHVKAK TXHIHY , QWHP DOX VWP DRI\ WH, 75 LVWHWHGHUBRNLQI XS WHU
UHFHLYHULQ WH SKRQHERRN

, 75 VDUHDOR URVSRQUE®! | RUFDFKLQ) WHP DSSLQIVUHHYHG ILRP WHO DSSLQJ

' DREDH6\ WP LQDO DS &DFKH &DAKLQI LVHTXLILHG\R P LQIP ] HWHDP RXQAR FKXUD
RQWHO DSSLQI ' DWEDHE\ VWP DQGP DNHWHW VWP P RIHH I LAHQW, QWHP DO

U VMP VAHQDUR WH, 75 LVWHVHIGHUP DNLQ) DQRMR WH UHFH YHSV VIWHAANDGGLHWLQ D
SHYRQDODGGUHWERRN | RUI DAWMUDAAHW

,75 \VDUH DOR UHVSRQVE®! | RUHQFDSVX@WQJ WD | LF VR WH GHMAQDARQ GFDARQ , 75 VGR
WLVE\ VHPPAQJ DYICE®I5/ 2 & UIHARUGILRP WHP DSSLQU |RUWHGHMODARY(,' DQG

HOFDSVX@AQ) WHWD | LF LQ DVMQQHIXMQI WHVHBRAMG 5/ 2 & DVWHWQQHIGHWODARQ
DEGLHW 7KH, 75 YHULH/WHYLIDELOWV R DQ5/ 2 & UHFRUGLQP DQ ZD\V VRP HRI ZKIFK
DIHGHRUEHSLQWH?' DR3@QH VHARQ , QJIHOHDOWH, 75 P XVAFKHAN WDAMH
FDQAEGDM5 / 2 &V DUHUHDFKCE®! DQG DYDLMEBILQ WHXQGHUD\  DQG IMP XWAKHD SURFHHG
R FDBX@MDKDWK RQWH( ,' WD I LF KHDGHJ LOFOXAQI WH SURUW DQG Z HIKWDOXHY
LQFXGHG I RUHDAK 5/ 2 & UHARUG DVSDUAR WHP DSSLQI UHFHYHS IURP WHO DSSLQY

' DEEDH6\ WP, QWHP DOV VWP DQDRI\  WHVHOGHUSHIRP VD GRNXS LQWH
GUHARY DQGILQGVDIHZ DAGHWHY DQG WHQ GRHV GXHGQIHOAHVR P DNHVXUHD®
DGGUHAWHY DUH PXULHWT KHVHOGHUWHY SLFNVRQHR WH DEGLHWHY EDVHG RQ Z KDAKH
UHFHYHUKDV WG DVD SLHHHOAH ) LOD@®  WHVHOGHUZ UMWV WHDGGAHWRQDER SXW
WHILWOUGHWHER  DQG KDQGVWH SCANHARWHP DLO VWP | RUGHIYH)



"o .. 0)) ' *0/ -.

( 75 VDIHWHH IMBROAR WDIILF IURP WH/ , 63 RYHUD QHE RWN ( 75 VDUHUHSROUE®!
| RUGH HOFDS\VX@AQ) WHWDI ILFWH. UHFHYH , QWHP DIOK WP DQD®RI\  GH
HOFDSVX@AQJ WD | LF LV HTXLYDBWR WH UHAHYHUI HMQD WH SDRNHAIQ WHP DO RSHOLQU
WHER  DQGH WOPAQJ WHJILWWRP WHER]

( 75 VDUHDXWRUVBAYHI RUMHVAAR (,' VEADD DYDOEGIDAMHUMM 7KH(,' R

5/ 2 & P DSSLQIV DRQJ Z W WHUSURUMHYDQG Z HIKW DUHGH LOHS DQG NHSWDVWKH

( 75V 7KH( 75 VDUHUAVSROME® | RUUHIMMIQ) WHHP DSSLQIVZ I WHO DSSLQJ

' DEEDH6\\VWP $Q( 75 XVHV/ ,63 0 DS 5 HILMMIP HAWDIHYWR UHILMMUDY DXWRUVIAYH
IRUWHP DSSIQIVR WH( ,' VEFDORIWMWM , QWHP DIOX WP DOD®RI\ WLV
HIMXLYDBOWR WHUHFHYLQI SDUV UHIMMUIQ] LQIRUP DARQ Z LW \WH SXEQKHJIR WH
SKRQHERRN RUP RIHANHD Z W WHSKRQHFRP SDQ\

( 75 VDUHURSROME®! I RUHSOLQ) VR TXHIHVDERXVWKH( ,' P DSSLQIVWH KDYH
UHIMMHG , QWL FDVH WH( 75 LVHIHRAYHD SDUAR WHO DSSLQ) ' DREDVHB\ WP DOG
DXWRUMVDAYHI RUUHSOLQI VR P TS UAVROMRQ TXHUHY , Q/ ,63 P DS UHVROMRQ TXHIHY
DUHNQRZ QDVO DS 5 HIXHW DQG WHFRUHVSRQGQ) UHS@HYDUIHNQRZ QDVO DS 5 HS@HY
,QWLVP RGH WDMHIWDQ MWWHSRQEQ] WHO DSSLQJ ' DEEDVHB\ WP LRX\WA/O DS

5 HTXHWV VR WHDXWRUVBAYH( 75 IRUWH( ,' EHQJ UHTXHWMG DQG DIBRZ VWH( 75 R
DMXHDO TS 5 H5O GUHAD VRWH, 75, QWLYIRB! WH( 75 LVHIHAAYHD SDUAR WH

0 DSSIQJ ' DREDHGE\ WP

*34 0)) ' *0/ -.

7 XQQHORX\WLY DV GHVRUEHG XS VR WLV SROWDHDWXP HG VR FRQQHANR DVAAR (
QHE RIWVUHIMMHGLQ/ , 63 + RZ HYHU Z KHQ DWMQQHILRAMULY FRQQHAMG VR QHE RNV
WDWDHQRAHIMMHGLQ/ , 63 WHWWQQHORXWUH [ HARYHD FRQQHAVQRQ (' SWHI[ HY
VR SWHL HVIQWH( ,' QCP HSDAH , WV/LP SRUEQWR QRMWDACRQ (,' SWHL HVRU
SUH L HVQRMHIMMHGLOQ/ , 63 DIHSDUAR WH5/ 2 & SUHL QDP HVSDFH 7KLY

QM RSHDELON LRBILVNH. IRU/ , 63 HICE®G QHE RIWVR FRP P XQIFDMZ LW QHE RNV
WDWDHQRW , 63 HIDE®IG DQG DARZ WHLQFUHP HOWIOGHS® P HOWR /,63 7 XQQHD
LRX\WLYRSHLDAQJ LQWLYP RGHOUHNQRZ Q DVSUR] \ WQQHOLRXWLY DQG MVAINH UHI X@U
MQQHOLRXWMLY WH RSHDMGL THHA DVWH. VHIYHLQIUAWRUHIAWV WD LE 7KH
GHIQMRQR WH3, 75 VDG WHSIRRARCP HAKDQLWP VDWRADMG Z W WHUGHS® P HOW
R SURYLGHLOM RSH DELON EHE HHY/ ,63 DQGQRQ/ , 63 HIDE®G QHE RINVLY

GRAXP HOMGLQ5) &

*34)"- .. 0)) ' *0/ -.
3WR\ , QIUHW 7 XQQHB RAWMY 3,75V UHFHYHWD ILF GAMOHG\R/ ,63 (," VILRP QRQ



/ ,63 DUHDVR WHQHE RN 8 SRQUHFHSWR WHWDIILF 3,75 VEHKDYHMVAINH, 75 VGR
WH UHROHWHP DSSLQJ |RUWHGHMODARY(,'  DQG HOFDS\VX@WWHWD | LF VRRZ DG \WH
WIKWERFDARQ , QWHP DLOX VP DQDBRI\  WH3, 75 LVHTXLYDBIQWR DVHOGHIZ KR Z DQW
VR VHOG D JLVWR D UHH YHUEXWGHBU DMV VHQGELQ) WLV JL VR DQ DAMEQWZ KR DAV DVD

SR\ VHQGHUE. GRNLQI XS WH UHHYHI DEGLHW SDANDILQ) WHJILWDQG SXWQJ) LQ
WHP DO

3,75 VUIHTXHMP DSSLQIVDQG HFCBVXOWIWD [ LIF\RZ DG DQ(,' UHIDUBBWR Z KHKHJ
WHWRXUFHR WHWDI I LELVDQ(,'  RUQRAVWALYLVWHEDUE Gl IHHPHEHA HHQ FRQILIXUQ)
WHURWUJDVDQ, 75 RU3,75 : KHOFRQLIXUHSDVDQ, 75 WHURXWURKHANZ KHMHU
WHVRXUFHLY UHIMMHGLQ/ , 63 DVDQ(,' EHRUIHGRQI DQ WILQJI HYH |, | WHVRXUFHLVQW
DQ(," WH,75 GRHVQRAKDQGBHIWHWDIILFDV/ ,63 WD ILF DQGIRZ DWELQI R WLYWDIILF
GHSHQGVRQ WHSUIHHIFHR D URXWIVR WH GHAQDARQ LQ WH XQGHUDLQI URXWQJ WEBV
,QRNHJZ RUBV U WHVRXUFHLVDQ5/ 2 & QRADQ(,' DQ,75 DWXP HVWHGHVAQDARQ
LVDORDQ5/ 2 & DQG DIRZ VVWH URXWUVR KDQGBI DV VXK LQWHXQGH.OLQ) LIRWQI $
3,75 GRAVQRAKHAN RQ WHVRXUAH EHIDXVHLW LRBILY VR DAMDE UHFHYHWD | LF [ LRP

5/ 2 & VRXURVDQGIRZ DG IWR (,'  GRVAQDARQY 7 KHHRUH WHI DPANDAD\RXUFHLVLQ
WH5 / 2 & \SDFHDRMDE LOGFDM/\VRWH3, 75 WDAMOHGV\R | REZ DUGWHWD I LF LQ
/,63

3,75 VP XWWDMDRWAD | LE VR WHP VHYHVLL WH DIHVR EHCEGIVR |RZ DG WD I LE\R ('
GHVAQDARYY 7 RWLVHIHAW3, 75 VP XWAEH FRQILIXUHG VR DGYHORHWR WHQRQ / , 63
QHEZRWINDQ (,' SWHL H/WH P D EHCEGIRVHYFH 6R 3,75 VDRADVKRQH SRW
LRXAWLYIRUDQ. WD ILF GHAMOHG\RWH( ,' VWH FDQUDK $ P XGMXGHR 3,75VP D EH
GHS@R HG VR SURYLGHD YDUHN R DFFHW SDMVVRWH/ , 63 QHE RIN 6RP HFRP SDQLHV
GYHDIHWHUEURDG SIHHIFHDAD P XOMXGHR FR GRRDAWRQV DRLRWWHZ RUTS R SLRYLGH
3,75 HYLFHVFRP P HAD® IRU/ , 63 XVHV/VR GYHDIHLQ WHUQHA RINGHLIQ

3,75 VHIDEGIWHLOERXQG FRQQHPARQR! 5/ 2 &VRXWMGHWH/ ,63 QHERINWR( ,' V
LOUGHWH/ , 63 QHE RN %HFDXVHWH UHMUD WD [ LF LV GHMOHG VR DQ5 / 2 & LWVKDQGDG
B\ WHXQGHOLQI UIRXWQJ Z IMRXWEHQI HOFDSVX@WMS 7KLVP D RUP D QRAEHYICE®
GHBHAQI RQWOILEM P P HAl LHTXLUHP HQWDQG Z KDANQG R 5 HYHYH3 DK

) RZDEQ 53) FKHANVDHLQ SOFHLQWHXQGHM QHERWN , QP DQ FDH WOIILF
EHE HHY/ ,63 DQGQRQ/ , 63 HOGSROQWP XWEHHIPDS\VX@MWMG LQ ERM GLHAARQY 7KXV
DQ HIUHWHTXLYDBQWRWH3, 75 LVUHTXWHG

*34 " . 0)) ' *0/ -.

3R\ ( JUHW7 XQQHB RAWMY 3( 75V DIHWHFRXQMSDUNRWHS, 75 VDQG DIRZ
FRP P XQIFDARQ EHE HHQ5/ 2 &VDQG(," VVREHMW P P HMFDED HOFDSVX@WG DVWD | LF
WDYHVHVWH/ |63 FRIH



/ INHDUHIX@U( 75 D3( 75 GHHIFDSVXOWVWDI I LF\WQQHBG\RIWS / 2 &V + RZ HYHJ D
3( 75 LVORADXWRUMDAYHIRUDQ, (,' VEHFDXVHIW SXUBRHLYVR SURYLGH FRQQHRAMW
IRU(," VRXURHVVR U-DFK GHMQDARQVIQWHS / 2 & \SDFHRXWGHWH/ , 63 QHE RN
7KHHRWH D3( 75 GRAVQRAHIMMIDQ. DEGHWHYZ LW WHO DSSLQJ ' DEDHG\ WP

,QWHP DLOX WP DQD®RI\ DUHHYHUP D KDYH D SDUAFX@UDGGUHW Z LWLQ DVHSDLDM
VKLSSLQI M VWP 2 | RULQWEIQRH Z WLQ WHLQMLQDCP DLO WP LQ D@UIHFRUSRUIDM
FOP SXV + RZ HYHJ WDADGGLHWLY QRWH SRVHG LQ WHSKRQHERRN \R D@ RX FDQ GR LV
VHOG WH SDRNHAR WHKLSSLQI DG UHFAHYLQI GHSDUR HOWRUWH FRUSRUDARQ DOG LHD
RQWH W | VR GHDYHUWH SDANHAR WH [ LQDOUHAH YHUZ IWLQ WHLOWLDOX WP ) LRP
WLV SHYSHRRYH WH3( 75 LVWHWKLSSLQI DQG UHHYLQ) GHSDUR HOAR WHFRUSRUDARQ
/,63 LVWHP DO VWP DQGWHFRUBRIDMLOWLODCP DALY Z HDWH, QIMLOHA) XQQ
KRZ WLQIVAKDQIHZ KHQ\ RX GRNDWMHP [LRP \WH/ , 63 SHOSHRARYH

| WH3( 75 GRAVQINHIMMUDQ. DEGUHAHYZ LW WHO DSSLQU ' DREDVHB\ WP KRZ
GRHVDY, 75 NQRZ WDWMKRX@ VHOG WD I LFVRWH3( 75" 7KLYV D ELWINHGH DXQV
LRAMWQJ EDUFD® LUl WH, 75 WHTXHWDP DSSLQI | RUD SCUAEX@UGHMODARQ DOG WH
GHVAQDARQ LV QRAHI IMMHG LQWHO DSSLQI ' DREDVHE\ WP WHO DSSLQI ' DEDH
6\ WP VHOGVD1 HIDAYHO DS 5HS® P HADIHVRWH, 75 LOGFDAQ) WDWKHGHMODARQ
LVORWHIMMHG 7KH, 75 VKRX@ EHFRQ LIXUHG VR VHOG WD | LF VR WH3( 75 TRUDQ,
GHVWODARQVIRUZ KLFK D1 HIDAYHO DS 5 HSO LVUHHYHG

© KHQWHO DSSIQJ ' DWEDHE\ WP UHFHYHVDO DS 5 HTXHWWRUD GAVAQDARQ WD
QRWHI IMMHG LWADBXOWA/WHVKRUMMBUH L, WDWFRYH WH UHTXHAMGS GAMQDARQ EXW
WDWGRHVQRWRYHUDQ /,63 (,' V 7KHFDBXOMGQRQ / , 63 SIHL LVIQFXGHG LQWH

1 HIDAYHO DS 5HS® DXHSVRWH, 75 VRWDWKH, 75 LOFXGHVIQLWO DS &DFKHDQ
HOM IRUMHQRQ / ,63 SIHL 7KH, 75 NQRZ VIURP WDASROWRQZ DUGVRVHIG WD | LF
WDWP DIRKHVWDAORQ / , 63 SLHL[ VRWH3( 75

++9§" /. 4] (

$V\ RX KDYHSUREDE® LQHIHGE\ QRZ WHO DSSLQJ ' DREDVHGE\ WP LV WHDGGLHW
GLHARY RUSKRQHERRNR /63, WIXQPARQ VR P DIQWLQ WHGDEEDHR P DSSIQIV
DQG VHLFHTXHUIHYI RUWRVHP DSSLQIV 7 KHVE R AMACPARBVIQWHO CSSLQ) ' DREDH
6\ \WWP DIHDVIRGRZ V

10O DS6HXYHJ 0 6
FODS5HWROHJ 0 5

2 IWRQ ERM R WHHUR®VDHR GFDMG EXWKH DUHP DLOQWLOHG DVMVHSDUDM



DURKIWRMUDCFRP. SRQHW EHFDXVHWHUMHSDUDARQ LVWHEDWY I RUSLIRYLGIQ) UAM@HOR
GMMEXWQI DQG\VADOQ) WHO DSSIQI ' DREDVHE\ WP

7KHO [0S 6HYHJ 0 6 UHFHYHVDEY ' UHILVADARQVWDNQWEDKHUHIMMHG (' R
5/ 2 & P DSSLQIVIQDGDEEDH $VVKRZQLQ) LIXWUH (75 VUHIMI(," VZ LW WHU
FRUHVSRQAQI 5/ 2 &V 7KHO DS 5 HILMMUP HADIH/DUHVHOWULRP WH( 75 VVRWHO DS
BHYHJ 7KXV WHO DS 6HIYHUSURIGHVWHP DLQ LW DFHEHE HHQWHO DSSLQJ

' DIREDHG6\ WP DQGWH( 75V : KHQWHO DS 6HYHUUHRHYHVDO [S 5 HILMMJ

P HADJH IWOQWIYWH( ,' WR5/ 2 & P DSSIQIVUHHYHGLQWHO DSSIQI ' DWEDH

6\ WP

oV ; LISP Mapping DB
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Map Cache MR 2 2
EuETs v N

MS

Map-Register (Y@N) '
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) LIXUKH  SHIMADAWRQR (,' W5/ 2&0 DSSIQIV

7KHO 08 5HROHJ 0 5 LVUHVSRME®H RUVHYMAQI 0 DS 5 HIXHAW 7KHO DS 5 HROYHU
SWRYLGHVWHP DLQLOMICFHEHE HHQWHO DSSIQ) ' DEEDVHGE\ WP DQGWH, 75V $V
IOMADMGLQ) LIXKH ~ ZKHQDO 08 5 HROHJUHHYHVDO TS 5 HTXHWWLIWRXWA/WDW

0 DS 5 HTIXHWWR WHDXWRUVBAYH( 75 YLD WHDXWRUVBAYHO DS 6HYHJ VR WDANH

( 75 UAVSRQGVALHAD \RWHO DS 5 HTXHW7 KHP DSSIQI UHIVADARQP D LOGFDMWDN
WHO [0S 6HYHIQHHEVR U-SO VRWHO [0S 5 HTXHWDWHIWDQ | RZ DUG WH UHTXHWIR
WHDXWRUIMVDAYH( 75






SIRRFRY DP RQJ 0 DS 6 HYHY 7KLY GRAV QRDIMUWH ZD\ /,63 ZRW

0 XGAS®I0 DS 5 HVRYHYP D. VKDUHDQ DQ FDWMDGGLHW |, 75 VDUHFRQ LIXUHG VR VHOG
WHUO DS 5 HIXHWWWR WLV DQ FDWDGGELHW 7 KHFRVAWD DS 5 FVROHUVR UHFHYHWH
0 DS 5 HTXHWFRQUXP HVWH SCANHADQG VHUYLEHVWHO DS 5 HTXHWSLRYIGLQU 0 DS

5 FVROYHJUMIOHOR LQDMP S®IP DQQHJ

WVARP P RQ\RILQGO 06 5 HRYHJDQGO DS 6HYHUIXQRARQDON FR GFDMG RQWH

\DP HGHVLFH , QP XFK R WH@MDMUH WLV FRP ELQDARQ LVIHHIHSVRDVDQO 6 0 5

8 LQJ WHUAOHOR, P RGHOMVWGEHVAUEHG \ RXFDQJWRXS 0 6 0 5 VR SURYLGHD UR@HOW
0 DSSLQJ' DWEDHE\ WP QRGH / HAVXVHWHWP 0 6 0 5 QRGHWR UHHUVR D SRUARQ

R WHO DSSLQI' DWEDVHGE\ WP WD DX\WRUVYHI RUDILQMWVHAR (' V

/',63 Z DVRUJLQD® FROFHYHG VR DEGLHAWWHVADDQ) DAXH/R WH, QMLOHN, QXK D
LR®! DMQIBIQRGHR 0 6 0 5 GRHVQRWUXI ILFH 7KHO DSSIQI' DWEDHG\ WP LV
GRMIQHG VR VFDBIRE! |HGH.DAQ) DP XGWXGHR 0 6 0 5 QRGHV ' LIHHOW 6 0 5
QRGHVP D\ KDQGBIG! IHHMBRMRQVR WH( ," VSDFH ) RULQWEQRH D@UIHFRERIDARY
P D EHRUDQ] HGLQUHILRQVDQGKDYHDQO 6 0 5 QRGHGHB® H3 | RUHDAK LHILRQ 7KH
06 05 QRGHIRUHDAK UHILRQ LV DXWRUVAYHI RUWHP DSSIQIVR WH( ,' VIQWHUHILRQ
DVZ HODVWH/ , 63 P HWADIHH FKDQIHZ W WH[ 75 VIQWHUHILRQ ' DMAMEX\WQI WH( |,

P DSSLQJ WMLQWLYZ D DIRZ VWHO DSSLQI ' DREDVHGE\ WP R VFD®ILQ D YLD
XQ@P WG P DQQHUZ KLB SURYLGLQI DEHTXDM I DLOXUHVHSDUDARQ DRUIRWWH UHILRQV

7KHVHSDUDARQR WHO 6 DQGO 5 IRBVHICEGY WHGEMMEXWRQR WHO DSSLQJ

' DREDH6\ WP DALRWP XGAS®I0 6 0 5 QRGHVZ KLBISUHVHIYLQ) WH FDSDELDN R

FRP P XQLFDW DFLRW/WH GL I HIHWIHI LRQVWDWKHGL T HHWD 6 0 5 QRGHVVHIMFH ) RU
LOWEQRH DQO 5 LQRQHUHILRQIRWE DUGV0 DS 5 HTXHW\RDQO 6 LQ DVHSDUDMUHILRQWR
UHVROH( ,' VKDQGBGE\ WDAUHP RMO 6 7KLVLP STH/WDAMHO 6 0 5 QRGHVDUHSDUW
R VRP HVRUAR UH HULDOK VWP WDWDXRZ VDQO 5 VR GHMUP LOHZ KIFK 0 6 P D\ EH
DXWRUMDAYH | RUD SDUAEX@U( |,

,QWHHUD GDVR /,63 0 6 0 5 QRGVH FKDQIHG(," LQIRP DARQXMQI % 3 LQZ KDV
Z DVNQRZ QDVWHS/ 7 VRSR®I\  WHS$ OMODMVRSRRI\ 7 KHFKDOHQIHZ LW WLV
DSSURDAK Z DVWDWKHS/ 7 VRSRBRI\ LOKH WG WHEHQH LW DQG QP VMARQVR! D
WDAMRQDORX\WMG QHE RN, WEHTP HHYLGHOWHIWYHD TXLEND WDAD G IHHOW

P HAKDQMWP | RUWHIHGHDARQR WHO 6 0 5 QRGHVZ DVUHTXLLHG VR VXSSRUADQ

H WME®!(,' QDP HVSDFHLQFOMYHR VHIP HOBWRQ DQG RIHUM-P DQARY 7KH/ , 63

Z RINQJ JURXS DWMH, ( 7) SUIRSRHGWHXVHR D' HBUDMG' DEEDH7UH ' ' 7

Z KLFK SURYLGHV D WHHWAXPXUH WD WDYHIHG LQ D FRQAHBVMD@ VP LMUZ D \RD' 16



WHHXMQU IWLDAWYH YHXUXV UHRXOALYHBRNXSY 7KH' 7 LV WAKPMXUHG LQ D KIHDURKLFDO
P DQQHUZ LW WHGDYHVR WHWHHEHQI WHO 6 0 5 QRGVGHRIEHG\RIDU" ' 7
LOARGXPHVWHFRQAHBWR ' ' 7 QRGHVWDWRLP WHEWDQRKHYDQG LRRAR \WH
KIHDUAKLFDOMH 1 RAVXLBUMQI® WHHLYDQRARQR DURRW ' 7 QRGH DV\KRZ QLQ
JLUXWH ' 7 DORLOWRGXFHVDQHZ / ,63 P HAMIHNQRZ QDVDO DS 5 HHIDOMDAY
H AKDQIHGDP R ' ' 7 QRGHV\R HDEGIWHQDYLIDARQR WHWHH : KHQDQO 5 QHHBV
WRUAROHDQ(," WHO 5 VHOGVWHO [0S 5 HTXHWAKS WHWHH WLV DPARQ WHQ WL JHLY/
DQ WLDAYHSLRAHWR 0 08 5 HHIDWYXS DQG GRZ Q WHWHHXQAOMHDXWRUIVDAYHO 6
IRUWH( ," LQTXHWRQLVIGHIWIHG 7KHO 5 UHHYHVDO DS 5 HHIDAQRP LQJ LW

Z KHHWRIRZ DLG\WHO TS 5 HTXHW
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) LIXWH " HBODWMG' DWREDWH7UH " ' 7

' 7 WVIQGHBHQGHWR WH( ,' WAXPWUH DG DOMRXJIK LWARX@ EHRUIDQL] H DLIRXQG
XEQHAUXP P DU DARQ ERXQGDUHY LWV R WD RUIDQL] H5 DUIRXQG RIMHUDMAEX\WAVR WH
(," \BDFH WXFK DVWHWIP HONQWEQRH $V\ RX FDQWHH / , 63 KDQGBVLQIRWPP DARQLQD
VRSR®J\  LQGHBHQGHWP DQOHJDQG VKRX@ QRWEH VXEMPWR WH QP VAWRQYVWDW
VRSR®RJ\ OZ DUHQHWLP SRHYRQWDGIMRQDORWQ) SLRRARY + HOFH \ RX VKRX@ QR
WIONR / , 63 DVDURXWQI SURIRFRO EXVDV DQ LGHMIV GLUHARY Z KHIHWHVHP DOWRVR
WHLGHQWA DUHI ®f LE®IDQG WHVADBIR WHGALHARY LV XQIP WG

>

7KH/ ,63 P DSSLQI CDWEDHQDMUD® HP ERAHVWHGHFDWDAWYHP RGHOR REMFW



LOMILHIDARQY WD DAMHKHDUAR P RGH.Q @UIH VADBIVR VI DUHDURKIWRXUHY |, QD
GHFODWYH REMPAP RGHD DI HQW DUHWXVMG VR Z RIN DXVRQRP RAVD DQGWH. GHFOUH
Z KDAWKH DUHZ LA DQG CEGIVR GRIQUWWDG R UHFHYLQI DALHAAYHILRP WHWRS GRZQ
WAQ) Z KDAWVH SHAMGIURP WHP 7 KLV FDSDELOW GGV VR DVFDDEGI GMMEXWRQ R
VMV DQG LHVSRQUELDWHYLQ P RGHLQ VRV DUH DURKIWRMUHVYLQ Z KLFK LOWMII HOPHLYD
GMMEXWIG DAMEX\M DQG WXHDWRQWKLSY EHE HHQ DIHV HODEGIWHFUHDARQ R

H | LELHQWA VWP V/

7KHFRQAHBVIR LQWQWDQG GHROLDARQ LV LOWIMYH DQG QRAH FOMYH VR \VRIVE DH
DUFKIWRMUHY 0 XK R WHVRADOQHE RN QR QRAKHZ HEVWIZ KHUH\ RX SRMBKRRY

DQGFRP P HOW DURXQG Z KLFK RXUQ@YHY DUHVAKRAMUHG LV EDHG RQ GHROIDARQ DQG WXV
6LP SGILQMIDPARQY VXK DVKDYLQ) DQHIKERUZ DM\ RXUS@QW Z KLBI\ RX DLHRXVR
WZ Q IRGRZ DP RGHR GHFOWDARQ R LOWIQW7 KHQHIKERUGHDUHY DQ LOWQWR Z DM
WHS@QVHYHY RMHIGD Z KL®I\ RX DUHJRQHDQG DOR GHFOUHYD SUH HHFHWR GRWLY
LOWHP RUQQIVDOG WS WHZ HNHIG <RX LOWWLD WKW RXUCHIKERUVR GR DV

SWIRP MHG 7 KHHLYDQLP STAMDWXP SWRQLQ WL WKWKDWKH QHIKERUZ LEGR KLY
EHWRVENHFDUHR WHS@QWDQG P SLRYHKLYRZ Q SURFHWR Z DMUQI DQG FDUH

Z IWRXVW RXUKDYLQU VR NQRZ RUZ RUY DERXVKRZ. KHJRHVRQ DERXVWKLQIV 7 UKVAQJ WH
QHIKERUVR EHFRP SHMQMY/LP SRUBQMNR WHVXFFHWR WHW VWP LQP DNLQJ VRAHN/
\VFADDE®! DG SURGXPRYH <RX LQWILD P D EHHWMEDKLQ) RMHIWKWHDARQKLSYDQG
GHFOUQI LOWNR | XOLTRWHIVVY Z KLB1\ RX WDYHCBUHALFDMS RQ WHWP HP DGH
DYDLOEGIVR\ RX WDQNV R\ RXUQH.IKERUY LOMNR DMAQG R\ RXUGRP HWAF EXV.QHW

,Q/ ,63 WH( 75 VDUHDXVRQRP RXVDQGWKMMG 7KH( 75 VGHFOHWHULQMNR GHDYHU
WD LEVR AHIRLQ(," VE\ UHIMAMUIQI WH( ,' P DSSLQIVZ W \WHO CSSLQI ' DREDH
6\ WP

1RM

QWH/ ,63 VWP WH HABEQKP HOANR WLV WKVWHDMRQUKLS 1 DWBZ HG
Z \KIQWH VFRSH R D SRIF\ WDWABAMY Z KIEK ( ,' VD VSHALE ( 75 IV H SHAMG
\R EH DXWRUMAYH |RU

, Q GHFOUQ) WHULQMANR |RZ DUSWD I LEVRWH( ' VIRUZ KIFK WH. DUH DXWRUVDAYH
WH( 75 VDOR GFOUHWHUSIHHHFHVIQWLP VR KRZ WH 15 GNHWHWD | LF VR UHDFK
WHP /63 GFDRWY/KDYHDWRADMG SURUW DQG Z HIKWSDLDP HMY WDADHVHAE, WH
( 75V 7KH( 75 VDUHWKVMS VR WHH WIQANDAMH DRMDD FROWROMHP DSSLQJ






JURXSLQI LQIRLP DARQ RUHYHQ JHR FRRUGLQDMY

7KHZ D WHHH WMEGIWSH DIHHFRGHS LQWH/ |, 63 FROARCBOQHLYGHIOHGE\ \WH
/' ,63 &DQRQUFDCS GALHW) RWP DW/ &$)  Z KHHDP XOMMGHR WSHVLY GH LQHG \R DARZ

WHW WP VR RSH.DM EH RQG WHWDGMRQDOHA RINDGAIHWWWSHYR ,3Y  ,3Y  DQG

( WH.OHAR LOFXGHP XFK P RUHI®f LEGIVHP DQAFVFDSCEGIR HOFRALQJ FRP SR
QCP HVRUHYHQ DFFRP P RGDMI RUSUHYLRXV® XQGH LOHS QDP HVSDFHWSHY

7 KHSRMWDCR WLV H WMELDW LVH SGRWGLP P HIDMD LQWHFRQM WR VRIVE DH
CHIQHGQHZRNQI 6' 1 +EDVHGEDSSTADARYY ) RULQWEQRH \RP HOSSUFDARYY
GYHLDIHWHHIFRGAQI R JHR FRRUGBQDMVIQWHS / 2 & VSCFHWR GYH DIHWHLQ RP DARQ
LQ WHQHE RIN VR HODEGI GFDARQ WORNLQJ DSSQFDARQY | RUHQWAH/WDWRDP  DURXQG D
/ ,63 HODEGGQHEZRWN , QWLVH DP S® WHDSSQFDARQ TXHIHYWHGDEEDVHIRUD
SDUAEX@U( ," DQGWHO DSSIQI ' DREDVHE\ WP UHS@HVVR WHHTXHIHVZ LW \WH, 3
DEGLHAHVR WHFXUHONG / 2 &VIQWHP DSSIQI 7 KHUHS® DOR LOFXGHWHJIHR

FRRUG.ODMVR WH5 / 2 &V SUIRGQ] WHDSSTFDARQ Z W FRRUAQDMLO RIP DARQ LW
Z RX@ WDAMRQD® KDYHSURAXUHG ILRP RIMHIVRXUAHVEXWORWURP WHQHE RIN

, QRRNLQI DAZ KDWKHI XWUHP D KRG QRIEE®! UVHDURK CRAYMW VD JRRG LOGAFDRUR
ZKHHWIQIVP D ®DG 7 KHHDUHHIRWWWR IRUP DI} HWHQRARQ R KDQGIQJ

LQIRUP DARQ LQWHQHA RUIN DQG P DNHIMD FRIHHBP HOWQ WHI RXQEDARQR WH

, QM.OHA2 QHH DP SBILVWH, QRUP DARQ &HIWF 1 HE RINLQJ UHHDURK JURXS LFQUI DW/
WH, QM.QHAE HVFHDUK 7DWN) RIFH ,57)  WHVIMMUUVHDURK ELDQRK R WH, (7). 7KLY
UHVHDURK JURXS LV GRRNLQI DAMHLP STFDARQVR P RYLQI WHIRFXVR WH, QIMLOHAURP
QRGHV\R LQI RUP DARQ REMPW Z KLFK LVDADKLIK GIYHCP RYIQJ IUIRP QHE RINQJ RQ, 3
DEGLHAHVVR QDP HY 7 KHJIURXS FHOMLY W DQDOMY RQWHXVHR QCP H EDHG LRXWQY
7KHP RAYDARQ DQG LP SOFDWRQVEHKLOG WHZ RIN LQ WL JURXS DUHLQ QQHZ LW \WH

P RAYDARQVDQG P SIFDARQVEHKLQG SLRYLGLQI DQHZ RINGLHARY \HYFHFDSCEGIR
VXSSRUAQJ H WIQME®I DAGLHAW/WSHYI RUERW LGHWN DQG GRADARQ

/',63 SURVLGHVD GDD SOQHGHWLI QHS VR HOCEGIRSWP DOFRUHIDARQ R XQGHUD DG
RYHUD\ LQIRP DARQVROGWH/ ,63 RYHUD LQP DNQJ WHEHWKVHR WHXQGHDLQJ

WDQVSRUA\HZ RIN

$/,63,75 HFDBX@M/WHSD GG UHHYHGILRP WH(,' \SDFHIQDQ,3 8' 3 KHDGHJ
Z M VRXUPH DQG GHVAQDWRQ DEGHAMAVLQWHS / 2 & VSDRHUH HILHG VR DVWHRXWL
KHDGHJ 7 KHRWILQDCKHDGHUR WH SD\ GRDG LV SURVHIYHG DQG LV UH HILHG VR DVWHLQQH
KHDGHU %HE HQWHRXWUS ' 3 KHDGHUDQG WHLQQHJISD BRDGKHDGHU D/ |, 63 \KLP






LOFOXGHV D FROM WGHQWLHINQRZ QDVDQ, QWMEQAH,' 7KH, QUWEQRH ;' LVFRXSOG Z LK
WH(," VRH SDQGWHVHP DOWEVR WH( ,' VR UH GRANHVARSHR D YLUXDOQHE RIN
7KH, QWEQAH," 1 RUD SDUARX@UYLLIXDOQHA RIN RUVHIP HOWYHOFRGHGLQ/ &$) TRUWH
FROARCE@QH R EHDEBIVR GR BRAXSVDQG SRSXMMP DSSLQIVLQ WHFRUHAALLIXDO
QHE RINFROM W7 KH, QUWEQRH ;' P XVWDOR EHLQFO(GHS LQ WH CDB SOQHVR WDW
IRZ DUEQ) GHAMRQVDUHP DGHLQ WH LI KWYLLIMDOQHE RN FROM W) RULQWEQRH Z KHQ
DQ( 75 UHAHYHVHOMDS\VXOWG WD | LE WWBRRNVIRUWH, QUWEQRH ,*  LQWHGDD SOOHWR
GHMP LQHZKIFK 95) RU9/ $1 VRXVHVRIRZ DUGWH UHHYHG WD | LE DI WULWGH
HOFDS\X @MV WHWD [ LF

,OWEQRH ;' VDIHHOFRGHGIQWH/ , 63 KHDGHJ DV\KRZQLQ) LIXWH - $ 1@ LVVHAQWH
KHDGHUVR LOGLFDMWODWKH, QWEQRH " LVSURVHOW:  KHQWHI@J LVVHN — ELWWDH
DARFDWMG | RUWMHHOFRAQI R WH, QWEQRH ,'  LQWH/ , 63 KHDGHJ 7TKHXWHR  ELW
HODE®NVDQLP HVSDAHV@IKW @UHIWDQ P LARQLGHIWIHY 7KLV SURIGHVD

U-DVRQDEGICP RXQWR! 1B LELOW LQ KDQGIQI WHVHIP HOMAWRQ QDP HVSDAH
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) LIXUH /1,63 + HDGHUZ W, QWRORH

5o 110, '$ IF)

UHDXVHWH/ |, 63 RYHUD FROARCS@OH LY LQGHSHIGHIANR WHXQGHUD. GO SMQH WH

/', 63 FROWRCBMQHGRAVQRAFRQYH. LQIRUP DARQ UHIDUELQ) WHDYDLDELOW R UP RM
5/2&V 5H HP EHJ/ , 63 LVQRAD IRWQI SLIRFROYDVHSE RQWHP DSSLQIVSIRYIGHG B\
/,63 DQ,75 P D DMP SWRHIDSVK@MWD I LFVRDQ5 / 2 & WDWY QRAUHDAKDE®ILQ WH
XQGHM 7KLVP D KDSSHQU WHXQGHM URXWQJ KDVQIWARQYHLIHG RUMP S® GRAVQW
LH GPANHWEMVR WH\SHRILE S/ 2 & GXHVRVXP P DU DARQ LQ WHXQGH.M)

1 HYHIMHBW / , 63 LOFXGHV5 / 2 & UHDFKTELOW P HKDQWP V1Q IW GDVD STQHWDW

SUHYHIADQ, 75 1URP HOFDS\X@AQJ VR DQ XQUHDRKDE®IS / 2 &

6RWDN RX JHADVHOMHR WHWIXVR DUHP RM5/ 2 & WH/ , 63 CDW SOQHLORXGHYD






WDV5/2& SWRELQ @ KHQ5/ 2 & SURELQJ WH, 75 DAXHYDO D6 5 HEXHWZ W \WH

SUREHI@J VHAIRUD SDUAEX@U( '
SIHHIWQWHO DS &DFKHIRUWH\VSHALLE ( '

7KHO DS 5 HIXHWAY VHONELUHAD \RWHS/ 2 & V

TKH( 75 WDNKRWWH5/ 2 &VUHHYHY

WHO DS 5 HTXHWP HADIHY YHLL LHVZ KHMHJLWWFDQ UDFK WH( ,'  DQGVHOGVDO DS
5HSO Z WK WHSUREHI @) VHAVVRWHSLRELQD , 75 7KHUHS® UHGRWERM WHP RW
FXUHWP DSSLQIVDVZ HOIDVWH( 75 W FDSDELOW VR UDFK WH( ,'  / DINR DUHS®
LQGLFDMV D FRQQHRARMW SUREGP LQWHSDW VRWHS/ 2 & DUBO Z IW WH5 EIWFGDU
| RUD SDUAFX@US / 2 & LOQGFDWWDWKHS / 2 & LV UHDRKDE®IEXVWMH( 75 FDQQRAWIHDRK
WH(," SRMWGHHIDSWKOARQ ) IXWUH  \KRZ VWHSWREHI@) 3 EIWDVZ HOIDV\WH
5 EVYKDADHUHBYDQARWHO [0S 5 HTXHWDQG0 DS 5 HSAHVXVHGLQ5/ 2 & SURELQ] | |
\ RX Z DQWP RIHGHELY RQWHVHP HKDQ\WP V. GRRN DWKHS / 2 & SURELQ] DORUWP

CHLIQMRQLQS5) & ELV DQG WH\VSHAU LFDARQ | RUWH FROARCE@OHP RADIHVLQ
5)& ELV
Probe-Bit
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(First 32 Bits)

| Type=1 |A| \p|5|m| Reserved |L|D| IRC | Record Count |
B o S NS A ST SRS S SN S S S S

+ N N S N S S S
Map-RepIy I\/Iessage 2 Is| Reserved | Record Count |
+ =F —t—t—t—t—t—t—t—t—t—t—t—t—t—t—t—t—t—t—t—t—t—t—t—t—t—t—+

| Nonce . . . |

B T S s s ok I O RS I N S S S Rt T e

. Nonce |
s T L s St S S o B e o
| Record TTL |
B e T e o T s S T o a3
| Locator Count | EID mask-len | ACT |A| Reserved

B s T T s o e T S R e
| Rsvd | Map-Version Number | EID-Prefix-AFI
B ey T N T S Y O S e e e o 2
| EID-Prefix |
e WU S S S SO S S e e

Priority | Weight | M Priority | M Weight
B e o s T o e

Probe-Bit

/

\
+
\ Unused Flags L @ Loc-AFI |
S R A S S S S S G
\ Locator |
+ £ N I T R S S

oo H

\

$—————0QHOODD——

]
v

B S S S S

R-bit; Set If the Sender Has
a Route to the EID

) LIXWH /,63 0 HADIH) IH®BY5 HBIYDQWRS/ 2 & 3UREHV

7KH5/ 2 & SURELQI P HKDQMP LV LREXWADQG UHIDE® IVKDQGDV | DLOXUHVAHODURV Z WO
WHXQGHUD\ DG DOR EH RQGWHGH HOFCBVX@WQ ( 75 7KHP HAKDQMWP HYHQ LOFOGHY
LRXIK LRXQG WISWP H 577 HMP DMVEHE HHQ GFDRY Z KLFK LVXVHG DVLQSXWRU

QHE RINP DQDIHP HMWRUSHURUP DQPH EDVHG W [ LF RSWP 1] DARQ 7 KLV YH/DADW GRHV
FRP HDWKHFRWR EDQGZ LG DQG SLRAHWQI R FBVRQWH[ 75V , QVRP HVAHDURY |RU
WHP HRKDQMP VR EHH IHRAYH WHIUHTXHOR R SUREHVQHHGVREHKLIK Z KLFK

LI QU LFDQW LOFUHDVHVWHFRWR SURFHWLQI DQG EDQGZ LG

*)1$ )I$'84 ) O/# )/ %)






LVWDMY/D/ , 63 KHDGHUZ I WH QRQPH DQG GFDRU WXV ELW I LHTBV GMVCEBG 7 KH

9; /$1 GDWSOOHHIDSVKOMARQVXSSRIWERMK / DG/ RYHUD VZ W WH\CP H8 ' 3
SRUNDXP EHJ P XFK @\HWH/ , 63 CDMSOMQHFDQVXSSRUAERW /  DQG/  RYHUD, VXMQ
QUIHHM8' 3 SRUAQXP EHYIRUHDK VHUYLFH

Xxxx1xxx
e s e S R e At
IN|L|E| |K|x| Nonce/Map-Version

SRS S < S TS SR T S S
LISP
[ Instance ID LSBs

te=t=t=t—t—t—t =ttt —F=F=t=F—F- B e e B e e e e e

+—+—+

e S et S O P Ot S
|R|R|R| |IR|R| Reserved

o+
I

VXLAN S S g S [ S S S TR S
| VXLAN Network Identif ier | Reserved [

o+

ST A T ST S S S S S S SO S S S S LSS S S S S

|

LISP/VXLAN LISP > Qriginal IP Packet

Quter MAC Header Quter IP Header Quter UDP Header

FCS

Header VXLAN > Original Ethernet Frame

) LIXWUH /,63 DQGY; / $1 +HXCHN&RP SDUHG

6RP HLP SOP HMMARQVIQFOXGHSRIA P HECDBLQWHY; / $1 KHDGHUE\ XMQJ VRP HR

WH UHVHIYHG ELW VR HOFRGH WH DEGMRQDCP HEGD 6Z WRKLQJ | DEUF P SGP HOMARQY

ILRP &IMR VXK DV$&, XVHDYHMRQR WH9; / $1 HFDSVXOWRQWDWDWHD — ELW

JURXS W LQ@X R WH/ , 63 QRQFH 7KHH WIMRQVVRWHO: / $1 KHDGHUDWH

GRAXP HOMGLQ GLDWWP LW Y[ @Q JLRXS SRIA  7KHIURXS VIl LV XVHG I RUWH

HOIRUAHP HOWR JURXS EDVHG SRIFALHVLQ | CEUFV VXK DVWHS$ SSOFDARQ & HMF

,QUDMKAMUH $&, , QWLYFDVH WHQRQPHEMIWVHADQGWH  ELWI DILQ QQHZ W WH
EIWRUILOD@ LOWQGHS | RUWHQROAH

W DUIXDEBIKRZ P XK P HECGDI LY DAMDD UHTXLLHG VR EHFDULHG LQ WH GDVB SOQH

© KHQDGHP DQG EDVHE QDP HURVROMRQ M VWP \XFK DV/ , 63 LVIQ STFH |RZ DUELQJ
FRX@ EHGHMIQHGLQ VXK DZ D WDAWP HECDBLQ WHCDW S@QHP D EHR QP LG YDOH
EHDXVHWHP HEGDE FRX@ EHSIRYIGHG B\ WH FRQWRCS@QH DADGILHBYDOWKRSVLQ WH
QHERWN ,QDQ FDVH HIRUWDHXQGHEZ D VR IHOHDT HWHP HKDQLMWP VVR SURYLGH

H WME®IP HECDBDLQ WHGDD SOQHE\ LOWRGXALQ) WHQHE RINVHIYFHKHDGHU 1 6+

7 KLV RSWRQDCKHDGHUDTRZ VWHHOFRAQ) R P HECDD Z IWRXWWKMQI WHP WG
UHVHIYHG VSOFHLQ WHRYH.M. KHDGHY

$ Q DOMLODAYHXVHR WH UAVHIYHG KHDGHUVSOFH LY WHLQFOMRQR DSURRFRONSHWR
JHQH.D@ HWHHFCBVX@ARQVR DO WSHR SD GG $VR WLVZ UMQI WH/ , 63 KHDGHJ
DWXP H/DQ, 3 SD BDGIRTRZ V Z KHHDVWHO; / $1 KHDGHIDWXP HVDQ ( WH.OHW

SD. G0G 1 HWHJKHDGHUIRP DAKDVD QH WSLRRFROWSHIIHTS 7 KH* HOHUF 3 LRRFRO






KDSSHQV IV

,QWHP DO VWP DD\ WHXHR 1 $7 LQWHS5/ 2 & SDFHLVMP LOUVRXMQI D

FRUSRIDMDGGLHWZ W P DLOWRSVVRVHOG P DLOR HP SB HAVZ LWLQ D@UIHFRSRIDM

FDP SXV 7KHP DLOWRSVEDUFD®D LGHOW\ WHEXLTEQI DQG I GRRUZ IWILQWHFDP SXV $@

P DOV DEGUIHWHG VR WHP DLQ FRUSRUDIMDGGHW ) RUH DP S® L \ RX Z HHWR WGP DO

VRDQHP SR HHDARLR \RXZRXGVHGIWR ~ : HWWDWP DQ' UYH 6DQ- RH &$
<RX Z RX@S | XUMHUVSHAL\ WHP DLOMRS | RUWH UHALSLHOWIRUH DP S®i Ul

\RP HRQHIVR! I LFHLY RQWHWHRQG IBRUR EXLAHQ) LW RX@S EH6- , QWL

H DP S®1 WHFRUSRUDW DEGUHW/ LV HT XLYDBQWR \WH* GREDCE/ 2 & DQGWHP DLOWVRS LV

HIXLYDBQWR WH SRUAQXP EHUIRUDVSHA LF GAVWODARQ 7 KHUHDCB / 2 & LV DAMDED

( DAM7DWP DQ' UYH 6DQ- RH &$ DQG\ RX FRX@ FKRRHVR\SHAI\ WHVHRQG

| RRUDVSDUAR \WHDGGHW

- KHQ\ RX JLYH\ RXUDGGLHWVR DVHIGHURUUHI MMULWQ DAELHARY \ RX Z RX@B JLYHWH
P DLQ FRUBRIDM DGGLHWSOXVDP DOWRS WLVLVZ KDAD UHIMMUIQ] ( 75 P XWAEHCEGIR
GRIQWH/ ,63 L WP

/,63 1$7 WDYHYDORDQ VXSSRUKHI RTRZ LQJ VFHDURY
$$Q[ 75 EHKIQGDMQIGIL $7

$$Q[ 75 P XOKRP HGDCALRWP XGAS®IL $7V

£0 XOMS®I[ 75 VVXSSRUMG EFKLQG DMQIBIL $7

$ @MHHVAHDURVIQM RSHDMZ IW HDOFK RHUDV Z HTDV Z IW MWW WDADUH QRAEHKLOG
1$7V

/63 HODE®VDQH WIME®I DQG KLIK® VFDDEGIGLHARY R HOGSRQW $ OMRXIK WLV
ZD R WLONQI DERXWD SURRFROLY FRXQWUQMUYHDWLDMY |, 63 LV QRAD UIRXWQJ
SIRRFRCEXVD GLLHARY VHYFH 7KH/ |, 63 DUFKIWRXUHIRGRZ VD GHP DQG EDHGP RGHD
VP [ OUWRWH' RP DQ1 DP H6\ WP DQG\KDUHVP DQ R WH\VADDELDV A<DUDAMIMARY
R' 16 7KH/ 63 DURKIWRMXUHLYVXFAQPADQGMP S®! \ HAKLIK® H WIME®1 7KLV

H WMELDN LVNH. LQWHHQDEGP HIAR DGYDQRHS QHA RUN I XQRARQDDN DQG\HV/ |, 63

DSDUNURP WDGMRQDORWQJ SLRRFRY HODEQQ) QHA RIN FHOMHG VHUYLFHVWDAZ RX@
QRNEHSRWME®GIRKHZ \MH






UIHRXUAH WJIIHHG DVHIHVR HYHQW LOFXGQJ * HOHDY GRMFVARP P LW HOAR
EXL@& DWP H WKDUQJ FRP SXWUIRUO ,7 0 XOASE XMHY FRX@ DHHHW WHHARP SXWUDW

ROFHDQG Z HHDGRDMGDVIFHR P HP R &38  DQGRWMHIM WP UHVRXURHY 7KH
RSHDAQI M VWP KDQGBHG WHVKHEX@QJ) R WIHVHUHVRXUAHY WHRSH.DAQD W WP XVHG
DAMHWP HZ DVO XGA&6 7KHH SHIHOPHZ DVWDAR EHQJ DEBIVR UXQ SIRFHAMAVIQ D
VKDUHS HQYLLRQP HQWZ LW DAMHH SRVKUHVR I DIMVKDUQJ DG VHRXUW YX@H DELDW/
WDWXAK VKDUQJ [P STHS 0 X®&6 Z DVGHYHERSHS DVSDUAR SLRWAD $& DQGZ DV

I XUMHJGHYHRSHG E\ %HT DEVIQR Z KDAHYHIXD® EHFCP H8 1 ,;

, QAGHIE® SURHAMRU- RKQO F&DUM\ Z DVDP HP EHJR WHGMAQIXIVKHS | DFXGOV DANH
$ UNLADO QMIMIHFHIURXS Z IWIQ SLRMAWD $& ' RARUO F&DUM LQYHOWG\WH/ VS
SIRIUP P LQJ GQIXDIHLQ 0 F&DUM 1/ DS ICP LO R SWRILLP P LQJ @QIXDIHVLY
YHY GUIHHOWWRP WH/ , 63 QHE RINQJ SLRRFROMLY ERRN LV DERXWEXVWRQHFRX@
DUIXHWDAERM FRQAHSW DUH DORKRUHG RQ DQRARQ R UHRXUAYHRSH.DARQVDQG
LQALHAARQ

90  HYHQMD® UHSRQGHS VR WH UHTXLLHP HOWRUMKDUHG FRP SXVIBARQ Z W \WH UHBDVH
RWH&3 MWWP ZKLK Z DVWHILWAMFRP P HAD® DYDLOEGIP DLQILEP HVR \XSSRUV
YIUMDT DARQ 7 KHW WP XVHGWHE3 &0 6 RSHDAQI VWP 7 KHE&RQWR®BI0 RQVRU
B\VMWP &0 6 ZDVD\WP DOMQIG!I XVHILQMIDPYH2 6, WZ DVFRXSGIE Z W WHERQWMRO
3WRILP &3 ZKLIK ZDVIQFKDUIHR FUHDAQ) YIWXDCOP DRKLQHY 7KLVZ DVDEL) GBS
IURP Z KDAKDG EHHQ SUHVRXW® DAKLHYHG Z W WP HVKDUQ) EHFDXVHQRZ. XVHWYKDG WHU
RZ QFRP SGIWRSHDAQI M VWP IRUWHP VR UXQ RURLDWK Z LWRX\VD! [ HAAQ) RMHUXVHLY
DG WHUHARXUAHVR WHP DLQIUP HZ HHP RUHH | LAHW® \KDUHG CRLIRW YLLIXDO

P DRKLOHY IDWHUWDQ WIWFDD \SOAEHE HQ XVHY &3 &0 6 Z DVIHPDHGLO EXW
QG QRWHNR DSRIOAR WEELDNV XQUWO

7 KHYLWMDCOP DFKIOHP RGHOMDW9® LOARGXAHGIQWH  VZ DVMP LMUVR Z KDALY
NQRZ QVRGD DV YLUMDOGHNRS LQUDMAKAMH 9' , ,QD9' , HIFK XVHUKDVD
GHAFDMG RSHDAQJ VWP KRUMG FHOWD@ RQ DVKDUHG FRP SXWMILQ UDMKRMUHDQG
FDQ DFFHW WP RMO

) RIRZ LQJ WHLQARGXPARQ R YLLDCP DRKLQHVRQP DIQILEP HVY DOIIW\ SLRFHWR
GHRHOADT DARQ R FRP SXWIRTBZ HG 7 KLY SLRAHWZ DVIXHBG @UHD B\ WHLQRHDHLO
SIRFHWLQ) SRZ HJDQG YH)DADN R WHSHYRQDOFRP SXWU ) RUVRP HWP H [HZ
DSSTFDARQV IHTXLLHG WHSURFHMQI SRZ HUR WHFHQADD HG P DLQIUDP H DQGP RIHDQG
P RUHDSSQFDARQYZ HHWKQ RQ GHAFDWMG KDUEZ DLHRQ SHVRQDOFRP. SXWLY

$ SSTFDARQVJRAP RIHVRSKIVAFDWG RYHUMP H R FRXUH DQG P RIHDQG P RIHVHOMMYH
GDMZ DVEHQI KDQEBG AIMID & OHMAMHIYHICSSTFADARQYVIHTXLULHG P RIHDQGP RH
FHOADT HG SLIRAHWQ) SRZ HIDWKH GDVD FHOMU \ HAWHHZ DVAR P XFK SUIRFHAQJ






%R YLLMDCP DRKLOHDQG FROWLOHUP DQRIHP HWA VWP VIQFOXGHVRP HOYHOR

QHE RINQJ WD SDUARX@UD | RFXVHG RQ RSWP 1] LQJ WHFRQQHRAMW R YLLXDO

P DRKLQHV RUFRQELOHY LKQQLQ) RQWH\VEP HKRAO RWMR WIHVHQHZ RINQJ P RGHYDUH
@P WG WR SIRVIAQ) WHHTXLYDBIAR DQ/  EUGIHEHE HHQWHYLLXDCP DFKLOHVRU
FRQELOHY/Z IWRXWP XK | REXVRQ H WLODOFRQQHPAMW 2 WHUQHE RINQJ P RGHYDUH
P RUHI®{ LE®! DQGDOMRXIK WH P D Z RINZ HIY IWLQ DKRWEZ KHHLQMSURFHN

FRP P XQIFDWRQ FKDQQHYDERXQG WH DIHQRAHDM® H WIMEGI RAMGHWHKRW

, QMRSHDELOW DQG RIMHIFROMGHDARQVP DNHRSH.DWRY/ | DEELAN VR Z HDOXQGHIAMRRG
QHZ RINQI P RGHYWR LOWD DM WH YLD QN UDWAKRMXUH VR WHCQHA RN

BRKRZ GRAVWLYHYROMRQ R DSSTFDARQ YLD} DARQ LP SDRAMHQHE RIN' $ WL
JOOFH WHLP SOFDARQ VR WHGQHA RINLVMP SGI\ HAFKDIBIILQ) 9 LLMDCP DAKLOHYDQG
FROELOHY FHDMD @UIHQXP EHJR |, 3 HQGSRIQNWDAP D EHLOWEQADMG DQ Z KHHLQ
WHQHE RN 7 KLV LQRUHDVHY WH VADB! LHTXLLHP HOW RQ WHQHE RIN DvZ HTDVWH
HOARS\ R WHDGGUHAQI VSOFHWDWH QHE RUN P XWAKDQGBI EHFDXVHVXEQHA

ERXQGDUHVEHRP HP FHDQQIGMW ) XUMH.P RUH FRQELOH.Y FDQ EHLOWEQWDMG DQG
ELRXIKWGRZ Q YHY WDSLED Z KIEK P DNHVWH FKDEBIHHYHQ P RIHLOW HMQ) EHDX\H

WHHQGSRQWDUHGWHP LODMG DRIRWWHQHE RIN DQG\WH. DOR DSSHDU GMDSSHDU
DQGP RYHDWDWDMY 96\WERHYWH QHE RIN CRMXDT® KDYHVR GHDOZ LW WH FRQQHRAMW
R DOYLLXDCOP DFKLOHY DQG FRQELOHY WDWARQ RIP DQ DSSUFDARY' / HAV GRN LOR WKLY
DAKHLQ GHELO

7 KHDURKWWRMUHR P RAMDSSOFDARQYLY ELRNHD GRZ Q LR WIUHH EDVE | XQPARQDOAHLY

+8 VHULOWA DFHWE

10 DLQSIRAHWMQI DORUWP LF\WHJ WH DRXDCDSSOFDARQ

1) XQPARQDOAHULQ FKDUIHR KDQGIQ WHDSSTFDARQ CD/

0 RUHVRSKIMAFDMG DSSQFDWRQVIHTXLLH@UWHDP RXQWR SUIRFHWQI SRZ HULQ HORK WHU
Z KIFK LVDRKHYHG B\ KRU] RQEED GMMEXWQ] WHDSSTFDARQ WHUDRLRW P XOAS®!
SIRAHRY $ GCAMRQDD WVDFRP P RQ SUDPAFH R GHYHES WH DSSTADARQ WHY/LQ D
JHQHUFZ D \RWDWAHIELQ FRP SRQHW DUH UHXVHG DQG UHSXUSRVHG DRLRW CSSTFDARQY
R DFFHBLDM GHYHBRSP. HQWS VD UHVXOVDSSQFDWRQV KDYHHYROHG RYHUMP HILRP \VHD
FRQWELOHE P RORDMLE GALIQVLQ Z KLIFK DIDMHUFRP SROHIW Z HHEXQGRBG WRIHKHULQ D
VQI®ISURFHW\R DP XGASURFHWP RGX@UVAKPMXUHWDAY RUIDQ] HSLQWHY $ P XOMAHJ
DSSQFDARQ LV LAXVADMG LQ) LIXUH






L 2

VLAN 1

Web Tier

L 2

VLAN 2

VLAN &

. . Processing Tier

VLAN 4

) LIXUH  BHVIFHBWRKLQD LQO XOMAH HG$ SSOFDWRQV

L

L

L 4

VLAN %

Database Tier

7 KHVXEQHAFHIMHG VWKPXUHR WHP XOMAHHG DSSAFDARQ Z W 9/ $1  EDVHG VHMFH
VAYRKLQD P DGHW(LY D UILG DG WIME VAXKPXUH $ @8/ $1 V \KEQHN DQG SRUWV
DWLIQP HQWKDG VR EHSURYIMRQHS EH RIHWH DSSQFDWRQ Z DVGHS® HS RQR WH
QHERWN , | WHIOSSQFDARQ QRGHVP RYHS RUQHZ. QRGHVKDG VR EHLQWI UDMG LR WH
DSSQFDARQ WHQHE RUN KDG VR EHUHSLRYIMRQHG VR DFFRP P REDMWHQHZ AKRMUHR
WHDSSTAWRY 7 KHDGYHMR DI DSSAFDARQ GHYHRSP HMBLDPAFHY LQ VXSSRWR
EXMOHNVHYLFH YHBAW P HDQWKDWKHP DOXDOSLRAHWR SURYIMRQLQI VHIYHY
DSSOFDARQY DG VHYLFHVLQ DUILG QHAE RN VAWKPXUHKDG VR EHUHYIMWG $ URXQG

90 ZDWH 0 LFRRWDQG WHRSHQ VRXUFHFRP P XQW LOARGXAHG QHZ VHYHU

YLLMDT DARQ K\ SHIYVRYDERQJ Z LW P RGH.Q YLLXDCP DRKLQHP DQDIHP HOWRRY\R
RSWP 1] HWHXVHDQG P DQDIHP HIAR WHFRP SXWILQ LDWAKPMUH 7 KLY UHQDMDQAHR
WHXVHR FRP SX\WM YLD DARQ P DUNHG WH LOMDOWMSV\IRZ DG WHFU-DARQ R DQ

L LDWAXPMUHVXSSRUAYHR DILBI GHYHERSP HOWSLDPARHY DQG WHWEAR WH HYROMRQ

1Q QHE RINQJ WRKQRBRI\ WDWKDVVENHD S@RHM.OAH

7 KHUHQHZ HG GUYHVRZ DG FRP SXYWIYLLXDT DARQ P HDQWKDW X@DSSQFDARQ P XOMAHU
RNV FRX@ QRZ EHLP SGP HOWG Z LW YLMDCP DCRKLQHY 7 KWVIQFXXGHS LQP DQ. FDHV
YIWMDOQWEQRHVR WHQHE RN VHYLEHY XVHG EHAE HHQ WHDSSQFDARQWHY , QP RAW











